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BOTlObXTIQN

India which has the la rg e s t area under r ice  

cu ltiva tion  ( 38.6 m illion  hectares) has t ie  lowest 

y ie ld  per hectare (1.667 tonnes/ha). The need fo r  

achieving food s e lf  su ffic ien cy  has been repeatedly 

stressed ever since independence.

Fice i s  the most important food crop o f Kerala 

occupying an area o f 8.¥* lakh hectares. Out of th is 

3.98 lakh hectares are cu ltiva ted  curing the 2nc crop 

season ( raundakan). The average y ie ld  o f ric*> in 

th is  season is  genera lly  higher than that of lie 

1st crop (viruppu). The scope o f  extending the area 

under r ice  in  th is  state is  very much lim ited . 

Therefore the only scope fo r  increased production is  

to  resort to intensive cu lt iva tio n .

The y ie ld  o f r ice  p lant is  governec by both 

genetic *nd environmental fa c to rs . Though photo 

lnsentive r ic e  va r ie t ie s  can be grown through out the 

year irresp ec tive  o f the season, th e ir  growth and 

y ie ld  v; ry la rg e ly  depending upon the various weather 

fa c to rs  that p reva il during the growing season.
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A combls tlon  o f  temperature, photoperiod aha l ig h t  

in tensity  however determines the growth period, crop 

performance :usu productiv ity .

A major part o f the area in  second crop 

(/oundukan) season i s  double cropped lane and the time 

o f planting depends on the harvest o f the f i r s t  crop 

(v ir ip p u ). The cropping periuu o f the f i r s t  crop 

varies subject to the vagaries o f  the south vest monsoon. 

This v i l l  f in a l ly  r e f le c t  on the planting time o f the 

second crop season. Sometimes the farmers ore forced 

to  delay the planting time, which is  found to  reduce 

y ie ld .  The exparisen ta l  evidence to  show the influence 

o f tie©  o f p lanting an growth and y ie ld  o f r ic e  is  not 

adequate.

Pe spoil sivona sa to  n itrogen is  one o f the major 

fa c to rs  contributing to  d if fe r e n t ia l  capacities  o f 

r ic e  -varieties to give high grain y ie ld s . Sreedharan 

and George (1968) obtained y ie ld  response upto 160 kg 

H/ha with IE -8. Bathkal and P a t i l  <19?G) obtained 

y ie ld  response upto 200 kg N/ha with optimum le v e l  at 

150 V:; N/ha. But there is  very l i t t l e  information 

regarding the e f fe c t  o f p lanting time on the response 

o f dwarf Ind ies va r ie t ie s  to  n itrogen.



hutrient absorption by r ice  is  g rea tly  

influenced by temperature and other weather factors 

(L in . 1976). Study o f the uptake o f nutrients in 

successive planting time as influenced by various 

weather 1 actors w i l l  help in s o i l  f e r t i l i t y  management 

fo r  r ic e .  I t  may also help to  recommend a&rotiwmic 

practices l ik e  nitrogen app lication  fo r  overcoming 

Hie i l l  ef fe c ts  o f la te  p lan ting.

The present irvestig?  tier; was therefore under 

taken with Hie fo llow ing  broad ob jectives in view,

1. To atucy the in fluence o f  time o f  trans­

planting on growth end y ie ld  o f  two medium duration 

high y ie ld in g  vr-.rietlns o f  r ic e ,  Jay a and Sabarl.

2. To study Hie e f f e c t  o f planting time on 

the response o f rice v a r ie t ie s  to  n itrogen.

■H
3. To fin d  out Hie optimum time o f planting 

r ic e  In mundaksn season.

To assert, in whether Hie i l l  e f fe c ts  o f

r>V» pi-o.ting be m itigated by nitrogen application .
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REVIEW OF LUERATlfiiE

Even with the modem, photo in sen s itive , 

high y ie ld in g  r ic e  v a r ie t ie s  the expression o f fu l l  

y ie ld  p o ten tia l to  a grea t extent is  decided by 

the weather conditions that p reva il during th e ir  

growth period* The weather conditions during i t s  

growth period, g rea tly  decide i t s  response to  added 

inputs (Tanaka j§t , 196**} Mahapathra, 1969)* As 

opined by Stansel (1966), the planting date has a 

dominant e f fe c t  on both temperature and l ig h t  condi­

tions during which a crop is  grown.

The lite ra tu re  ava ilab le  on the response o f 

r ic e  cu ltlva rs  to  d if fe r e n t  time o f p lanting, le v e ls  

o f n itrogen, and th e ir  influence on growth characters 

and y ie ld  components are b r ie f ly  reviewed In th is  

chapter*

1* Response o f  r ic e  v a r ie t ie s  to time o f planting,
1.1 Growth characters

The influence o f time o f planting on plant 

height has been reported by many workers, Tanaka jg| a l . 

(196*0 observed higher p lant height during v e t season 

than during dry season. Delay in transplanting from



tiie normal time was found to decrease p lant height 

(Najid  and Ahmed, 1975)* This e f fe c t  o f planting 

time on plant height is  due to  the va ria tion s  inthe 

weather parameters during the growing period o f  the 

crop, Lin (1976) observed that high temperature 

during growing period resu lted in dwarf plants with 

small leaves, whereas Kang and Him  (1976) noticed that 

lower temperature during nursery period resulted in 

higher p i tint height.

Tanaka u l. (196*0 found that the t i l l e r  

production was higher during rainy season than in 

dry season. 3ut, Chatterjee fi$ (1970) were o f the 

opinion that the t i l l e r in g  period was shorter during 

the rainy season as compared to dry cool season. A low 

temperature during early  growth stages was found to 

decre se t i l l e r in g  (<Shoshf 19611 Tanaka e t  a l . . 1968j 

and Saaato, 1973), Vergara e t  a l.  (1970) observed 

that high, temperature Increased the t i l l e r in g  ra te , 

but decreased the f in a l  number j f  t i l l e r s  a t harvest 

by shortening the t i l l e r in g  period. Lin (1976) 

reported that high temperature led  to  Increased produ- 

ction  o f  in e ffe c t iv e  t i l l o r a .

O
l



1,2 Days to 50 per cent flow ering

September plantings o f r ice  cu lt iva rs  CO-30 

and Hhavnni were observed to take the le a s t  number 

o f  days fo r  flow ering, compared to  e a r l ie r  plantings
.5/id

(Folaniswamy $&,., 1968 Bamdoss and Subramanian, 

1980). Ma^id and Ahmed (1975) noted a decrease In the 

number o f days to flow ering when planting was delayed 

beyond June 16th during kh arif season. Faw and 

John son (1975) also found that delayed planting resulted 

in early  flow ering and the d iffe ren ce  in  flowering 

date by delay in planting time was less  pronounced 

as the season progressed. Kang and Hue, (1976)also 

observed that e a r lie r  planting resulted in prolonged 

growing period and longer delay in earing.

Biswas &£ a l .  (1975) opined that sowing dates 

had s ign ific a n t a f fe c t  on date o f flow ering as i t  

a ffected  the heat sum required fo r  flow erin g . Hosoi

(1976) observed that earing date o f ea r ly  maturing 

cu ltivn rs  was more sensitive  to  temperature than that 

o f la te  maturing cu lt lva rs , but the r e la t iv e  date o f 

earing was not a ffec ted . Kang and Hue (1976) reported 

that duration from transplanting to  earing increased 

with increase in average a ir  temperature.
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1*3 kays to  maturity

Generally high temperature i s  reported to 

shorten the growing period o f  r ice  (Moguchi, 1960).

Mahapathra jg^« (1973) reported that tempera­

ture summation fo r  short and medium duration r ic e  

v a r ie t ie s  varied from 3000°C to  3300°C and i t  was 

3500°C fo r  long duration v a r ie t ie s . Vergara e t  a l . (1970) 

opined that minimum temperature had the best negative 

corre la tion  v ith  growth duration and tills  corre la tion  

was higher than that o f temperature summation.

According to  Subblah and Nforachan (1979)* the p reva iling  

mean temperature in degrees centi grade a t the vegeta tive  

phase s ign ific a n tly  influenced the duration o f the crop.

Lozano ana Abruna (1977) round the number of 

days to harvest varied with tee date o f sowing, She 

crop sown in June took minimum number o f days (81) 

whereas that sown in December took maximum number o f 

days (11?) to  harvest.

1A  Y ie ld  characters
1.U.1 Productive t i l l e r s

According to  Halappa ,g& £L. (197*0 find Raadoss 

and Subramanian (1980) early  planted crop produced 

more number o f productive t i l l e r s  than la t e  planted crop.
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The percentage o f productive t i l l e r s  was found to  be 

lo ve r  in ve t season than in dry season (Tanaka &£ J&., 

196*0,

Matsushima and Tsunoda (1958) found the day 

temperature o f 3i°b and n igh t temperature o f 21 °C sere 

the optimum fo r  increased production o f pan icles, Hel 

find Small (1969) reported that low night temper ture 

increased ear number,

1,^.2 Length of pan icle, aplkeleta/penicle and f i l l e d  
grains per pan icle.

Mahapathra and dadekar (1966) reported July 

planting o f  medium duration r ic e  eu lt iva rs  resulted 

in len g th ier panicle than the la te  sown crop, Ramdoss 

and Suorasaniaii (1960) also got sim ilar resu lts . They 

also got more number o f sp ikelets per panicle with 

early  planting than la te  sown crop,

Kurata and Tognri (19V 2 ) observed that 

tersperature was p o s it iv e ly  corre la ted  v ith  sp lkelet 

number. The solar rad iation three weeks before and 

four weeks a fte r  heauing was found wo be strongly 

associated v ith  sp lkelet production.

Variation in time o f planting o f  r ic e  is  noted 

to bring about s ign ifican t va ria tion  in the number o f
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f i l l  id grains per pan icle. Delayed planting s ig n i f i ­

cantly reducec the number o f f i l l e d  grains (Palaniswaray 

flt t 1968; Majid and Ahmed, 1975? ant H ho^t j i * , 

1976), Delayed planting decreased the percentage o f 

f i l l e d  grains (Liou, 1975 and Mio £& Ail* f 1976). The 

sp lke let s t e r i l i t y  was lainlawa in early planted crop 

ana Increased with delayed planting (Majic and Ahraed, 

1975? Fav and Johnson, 1975 and Raadoss and Subramanian, 

1980.

Del 'Jk\ Small (1969) opined that low night 

teizpej ture incensed muaoei o f grains per panicle.

Chen §£ a l .  (19 'A ) reported that the day ant5 night 

temperature o f 30°C/20°C was optimum fo r  the production 

o f .creased percentage o f fu l ly  a-;tured grains. They 

a l'r ; f  ,?und that reduced 11#; t  in ten s ity  decreased 

percentage o f f i l l e d  grains.

Evans (1972) reported grain f i l l i n g  was very

poor in  the absence o f l ig h t .  E'ada sJk jJl> (1973) 

observed that, unoei conditions o f low l ig h t  in ten s ity , 

Xov a ir  temper atm e decreased the f e r t i l i t y .  9n the 

otr.er ;ir,nc.# there was no decrease in f e r t i l i t y  of 

grains at low temperature when l ig h t  in tensity  was not 

reducec .



1,^.3 1000 Grain weight

Delay in transplanting decreased 1000 grain 

weight (Liou, 1975; KAU, 1980; Annual Report, 1979/80). 

Rsmdoss and Subramanian (1980b) were o f the opinion 

that the te s t  weight o f grains being a general character 

was not influenced by d if fe re n t  sowing dates.

Lower temperature in the range o f 17°C to  30°C 

during ripening {has© increased 1000 grain weight 

(Suzuki t 1966; Kanegava, j& .»  1969/ ke l and

Small, 1969). Chen §& &L* (197**-) were o f the opinion 

that day and n ight temperatures o f 25°C and 20°€ respe­

c t iv e ly  were found to be the optimum fo r  increasing 

the 1000 grain weight.

Matsushima (1957) and Lenka (1969) observed a 

decrease in  1000 grain weight under reduced l ig h t  

conditions.

Thus, planting time has a s ign ifica n t influence 

on a l l  th© growth as w ell as y ie ld  characters.

Generally, a delay in planting time negative ly  influences 

a l l  t ie  aforesaid characters.

1.5 Grain and straw y ie ld

The growth rate and y ie ld  o f  r ic e  is  considerably 

a ffected  by the time o f p lanting.
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Palanlswamy a l .  (1968) found the y ie ld  of 

Japonica x Indica cultures were s ig n ific a n t ly  reduced 

when planted beyond early  Jctober. But with CO-30 

rict eu lt iv a r , the h ighest y ie ld  was obtained when i t  

was sown during the la te r  h a lf o f August. Sowing 

bey one September markedly decreased y ie la .  September 

sowing o f four r ic e  cu ltlva rs  V ijaya, 1 atna, Bala and 

Jayonthi gave maximum yield? October sowing had the 

Hstnlmim y ie ld  (Honda §1 a l * , 1976). IE 20 gave s in ila r  

resu lts  during samba season ( Balasubrajaanlan at a l . .  

1978). But i t  was reported that high y ie ld in g  medium 

duration V arieties  gave very good y le lc  when sown in 

October. Early sowing decreased y ie ld  (KAO 1980,

Annual Report, 1979-00).

During the kh arif season, highest grain y ie ld  

was obtained in June sown crop. Delayed sowing s ign i­

f ic a n t ly  reduced y ie ld  (Majid and Ahmed, 19751 Vasitha 

££ £I * *  19701 Mho sk  3 l * » 1976} Losan® and Abruna,

1977} Subbarisyalu, 1978? KAU 1900, Annual Report 1979-80; 

Sanaa s i . , 1981).

Gopalak rishnan a l .  (1975) obtained s ign i­

f ic a n t  increase in grain y ie ld  when Co-36 was planted 

on July 28th than e a r l ie r  or delayed plantings.

Shahi jg l j l .  (1976)? Shahi &  ^  (1977) Siattacharya

(1977) a lso got sim ilar resu lts . But Rondosa and
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ana Bubramanian ( 1980) obtained highest grain y ie ld  

v ith  July 1st R en tin g  o f IB 20 and ahavani. Bhavnni 

vas best suited fo r  ea r ly  planting and 33 20 fo r  

la te  p lanting.

The resu lts o f a manthly planting t r ia l  o f 

10 years duration conducted at 311 I ,  revealed that the 

best time o f planting in the descending order o f 

preference was January, February, December, March, 

liov--:;;ber June, July, A p r il, Kay, August, October and 

ocpt aber (H I  I  1979, Annual Report 1978).

Ho* fever, Man dal and Mahapathra (1988) could 

not get any s ign ifica n t d ifferen ce  in y ie ld  among the 

three monthly planting dates, June 16th, July 16th 

and Au ust 16th v ith  long duration v a r ie t ie s  a t CI.RI, 

Cuttack.

Grain y ie ld  o f r ic e  is  determined by the solar 

radir.tior* at the reproductive po&ee (Mooiaav nJj a l . . 

1967? Hayaahi, 1972; Sheik Davood £ £ *& .,  1973;

Re Datta, 1973 Rerch, 1976), Mayr (1967) recorded a 

p os itive  corre la tion  o f solar radiation at vegetative 

stage v ith  gr in y ie ld . A high so lar rad iation  

accompanied by a lo v  temperature during 25 days period 

before flow ering vas found to g ive  the maxiniun grain 

y ie ld  at Loa Banos (3RRI 1 9 ^ , Annual Report 1973).
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Lae (1971) also got s im ilar resu lts* High temperature 

and high l ig h t  in tensity  sseiaed to in te ra c t with each 

other to decrease the photosynthetic rnte (Yamada, 1955)*

Tar.aka end Vergara (1967) reported a negative 

corre la tion  between r ic e  y ie ld  and mean d a lly  tempera* 

tur*. at ripening phase. De Datta ant Zarate (1970) 

observed high negative corre la tion  between maximum a ir  

temperature at the ecxly vegeta tive  phase and grain 

y ie ld  of r ic e  cu ltiva r It*, Del and Small (1969) noted 

that low l ig h t  temperature increased y ie ld  while 

Papadekis (1970) reported high n ight temperature 

decreased y ie ld .  Lin (1976) was o f opinion tea t high 

temper-ture Cm ing early stages -of pan icle formation 

recucec y ie ld . Morachan (197*0 obtained a

p os itiv e  corre la tion  v ith  r e l  t iv e  temperature d isparity  

factor ana y ie ld  le v e ls .

Ghiltiayal and Jana (1967) fount, that r e la t iv e  

hu:3ir-ity (K.H) was negative ly  correlated  with solar 

rgd ia t l -n and got an increase in y ie ld  v ith  dec re ass 

in r e la t iv e  huiaidity, and increase in so la r rad iation .

Hi,pk re la t iv e  humidity during post flow ering stage 

appeared to have a detrimental e f fe c t  on y ie ld  (C1RI, 

1967). Ghosh (1970) observed a strong detrimental e ffec t 

o f tire number of r->iny days a t tee grain ripening phase.
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Palanlswaoy a l . (1968) obtained more 

straw y ie ld  with normal (Late September -  early 

October) and la te  plantings (aid Oct oer) than early  

p lantings. Hel and Smell (1969) reported that low 

n ight temperature increased straw y ie ld . I amdoss and 

Subr^manian (1980) got higher straw y ie ld  with delay 

in sowing* They observed that saaxlaum temperature 

as w ell as sunshine had negative e f fe c t  on straw y ie lc ,  

whereas a positiv- e f fe c t  was obtained with minimum 

temperature.

1.6 f r y  matter production grain straw ra t io  and 
harvest Index. ?

Faw and Johnson (1975) found that la te  sowing 

reduced dry matter production* Lerch (1976) obtained 

highest dry matter production when 11-8 was sown on 

10tii January. Kang ana Hue (1976) observed that lower 

temperature during nursery period o f r ic e  gave higher 

dry matter production. Lower average temperature and 

longer period o f sunshine from transplanting to  panicle 

in it ia t io n  gave greater to ta l dry weight. Average a ir  

temperrture o f 25°C resulted in rapid dry matter 

accumulation.

Tanaka f it  j&« (196**); Yoshida and Ahn (1968) 

reported that the panicle straw ra t io  was lower during 

wet season, than in dry season, presumably due to  the
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la v  contribution o f assim ilates stored before flowering 

to  gra in . Low l ig h t  in ten s ity  a t heading enhanced 

translocation o f  stored Carbohydrate to  grain g iving 

a high grain straw ra t io  (Toshiba, 197?).

Hayaahi (1967) observed a high harvest index 

with early  cu ltiva tion  in dry season than in vet season,

1.7 Grain protein content

Honau (1971) suggested t in t  weather conditions 

influenced grain protein content, Leniuia (1 *71) 

observed th' t  high l ig h t  in te is ity  exhausted H reserve 

and diminished the crude protein content, but increased 

the percentage o f carbohydrate. Protein content was 

found to  increase with high l ig h t  in ten s ity  only at 

very high N le v e ls .

Le Latta  e t  a l, (197?) found that grain protein 

content was high in wet season aid low in .16r; season*

Nanaa &£ A l* (1976) found that grain protein 

content was maximum with July soiling and olnlsaum with 

September sowing. 2he to ta l crude protein  content was 

the highest fo r  January-August crop. However, Stansel 

e t  a l . (1965) recorded a high grain protein  content 

and increased u t iliz a t io n  o f nitrogen in  summer months*



1*8 Hutrient uptake

Moooav and Vergara (196*0 and Lin (1976) 

found that high a ir  temper ture at ea r ly  stages 

decreased nutrient absorption and reduced vegeta tive  

growth. However, Chiu (1961) were o f  the

opinion tea t high temperature resulted in increased 

absorption o f l i 9 P and K.

2. E ffe c t  o f r ic e  v a r ie t ie s  to nitrogen
2.1 Growth characters

The e f fe c t  o f nitrogen on growth characters 

iu s e l l  recognised. Increase in height o f plant with 

nitrogen application  is  reported by many workers 

(Kalyanikutty j&, , 1969| Faju and Kao, 1969?

Koynsa .fit p i.., 1973 and Fego, 1973). However Eunua 

and Saceque (197*+) found plant height was unaffected 

by a p p lies  nitrogen.

Das Gupta (1969)? Kalyanikutty (1969)? Tanaka

(1 7: J Fego (1973) observed an increase in t i l l e r  

number per plant with addition o f n itrogen.

2.2 Y ie ld  characters
2.2.1 Productive t i l l e r s

Chaut’hnry i&. (1969) observed a pos itive  

corre la tion  between number o f productive t i l l e r s  and 

nitrogen le v e ls  in T (N ) I  and 5  -8, S im ilar resu lts
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were obtained by Pande and Singh (1970)* Ishizifca

(1971)? Itoyama jgjfe j& , (1973)| iia ir  a l  (1973) and 

Eurms and h&deque (197*0. Padoa^a (1976) reported 

from pot culture studies that the percentage o f 

productive t i l l e r s  increased with increase in applied 

nitrogen upto 60 ppm,

2,2,? Length bf panicle and number o f sp lkelets
per panicle,

A p o s it iv e  co rre la tion  between the length o f 

panicle and le v e ls  o f nitrogen %m& obs rved by 

Chaudvu ry e t  ^2», (1969). Kalyunikutty ajfc jQi, (1969) 

reported an increase In panicle length with addition o f

nitrogen under wider spacing.

Tan aka jgJ. j& , (196*0 observed a decrease in 

the number o f sp lkelets per panicle with high nitrogen 

lc v e l3  and mutual shaulng o f leaves, Tanaka (1972) 

o iservoc that with heavy nitrogen application even 

though am.y t i l l e r  and panicle primordia per unit 

l;a:d area are produced th® number o f sp lkelets  per 

panicle would be le s s , since there were many sinks when 

compared to trie papacity o f the source,

2*2*3 Wuaber of f i l l e d  grains per panicle

Chnttdhary £& ui,, (1969) obtained e p os itiv e  

corre la tion  between number o f f e r t i l e  grains per panicle



and nitrogen le v e ls  in  r ic e  v a r ie t ie s  T (N ) 1 and 

ER 8. S im ilar results were obtained by Kalyanikutty 

S i  fil*  (1969)J Pande and Singh <1970)? Izhlzuka <1971)?

Hair a t  J&. (1973) and Koyasaa £ t (1973).

However, Saisoong jg£ jgi* (1969) and Bonus and 

Sadequ# (197*0 fa ile d  to ge t an increase in  number o f 

f i l l e d  grains per panicle with increased nitrogen le v e ls .

Tanaka £ t (196*0 observed decrease in 

percentage o f f i l l e d  grains with high nitrogen appli­

cation, However Ota and I&aada (1965) observed that 

sp lke le t s t e r i l i t y  did not increase .much due to nitrogen 

application in high n itrogen responsive v a r ie t ie s , but 

was reported to increase upto 100 per* cent in low 

nitrogen responsive v a r ie t ie s ,

2.2 A  1000 Grain weight

Grain number per unit area was decided by the 

a v a ila b il ity  o f carbo-hydrate and hence 1000 grain 

weight did not increase with nitrogen dressing, (3at>a, 

1961? Pande and Singh, 1970? Xahlzuka, 1971? Koya.aa 

e t  a l . « 1973 and Eunus and Sadeque, 197*+).

However Koiy«nikutty A l* (1969) reported 

an increase in  1000 grain weight with addition o f 

n itrogen. Padoaja (1976) also observed an increase in
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1000 gr- in neight upto 20 ppm o f  added n itrogent in

pot culture studies.

Generally application o f n itrogen is  found to

influence bote growth end y ie ld  characters p os itive ly *

2.3 Grain y ie ld  and straw y ie ld

Increase in grain y ie ld  with n itrogen app li­

cation Is  an established fa c t .

Kumar a. and Takeda (1962) observed that under 

low le v e ls  o f n itrogen, grain y ie ld  increased remarkably 

with increments of n itrogen, though tee rate o f 

Increase in  y ie ld  diminished as tee nitrogen supply 

increased. Sim ilar resu lts  were obtained by Toth and 

Tothne (1976), Sharon a l .  (1976) and Singh a j.(1977 ).

The y ie ld  response o f  r ic e  to  nitrogen is  found 

to  vary with cu ltiv e rs .

Chiu sJ; (1965) observed y ie lc  response 

upto 120 kg K/ha with Japonic?! v a r ie t ie s .  Chandler 

e t  a l .  (1966)| and Ktirup and Sreedhsmn (1971) got y ie ld  

response upto 105 kg N/ha with dwarf medium v a r ie t ie s .

Y ield  response upto 160 k ; l\/ha was obtained with r ic e  

c u lt iv ? r  IP 8 (Srtedharan and George, 1968), S te lla r  

resu lts  were obtained by Xalyanikutty sJl* (1969)?



Mahatln Singh and Singh (1972)} Kadrekar and Hahta

(1975), Varaa « t  a l.(1975 f **rch (1976) and Singh 

f i l  1^.(1977), Taichung (N a tiv e ) 1 was found to respond

upto 200 kg M/h& with optimum le v e l o f 150 kg M/ha. 

(Bathkal and P a t i l  1970 and le g o , 1973). Kaghavnn 

F i l i a l  and George (1973) and F i l ia l  £& ai,. (1975) 

obtained y ie ld  response only upto 80 kg M/ha with short 

duration Incica  v a r ie t ie s .

Lai Q& ( i  973) obtained y ie ld  response upto 

120 kg N v ith  cu ltiva rs  IF 8 and Padsau Sim ilar resu lts 

were obtained by Var:aa (1973) v ith  c u 't iv a r  Jaya and 

Gopclakrlahnar: ^  &!.* (1975) v ith  cu lt iv a r  CO-36,

Khatua &£ (1975) concluded that y ie ld

response o f the same c u lt iv  r vcried  with s o il  types.

Jaya responded upto ISO k K/ha in a llu v ia l s o i l  types 

whereas I t  v<ae 60 kg in In tc r ite  and 120 kg H/ha in 

red s o ils .

3sada (196?) found the gr in y ie ld  in r ice  

uncor high b fe r t i l iz a t io n  is  often aeterained by 

percentage o f ripenaed grains, Sanches s i  &L* (1973) 

opined that increase in  y ie ld  due to  N application was 

prim arily a function o f e f fe c t iv e  t i l l e r s  and panicle 

s ig e , H igcl (1978) f  ound that y ie ld  o f r ice

depended on the proportion and the rate o f M and P f e r t i ­

l is e r s .  Optimum rate vas found to be Mi ♦ k? + 2K.
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However, heavy application o f  n itrogen beyond 

an optimum le v e l  is  noted to  Induce a negative response 

(2PRX 1963; Tanaka. e t  a l . ,  1966 Padmaja, 1976).

Das Gupta (1969) obtained increased dry matter 

production by nitrogen f e r t i l i s e r  with two va r ie t ie s  

o f swamp r ice *  Sim ilar resu lts wer*- obtained by Vara®

(1972), 3eye (1977), Haque (1977) and Chinnaswamy said 

Chandrasekhar?® (1977).

Muravama e t  a l .  (195>) observed that with 

low nitrogen le v e l ,  the starch which accumulated in the 

straw before heading provided as much as ^0 per cant 

o f tlie to ta l starch in grain , but with high nitrogen 

le v ? l ,  i t  provided less than 10 per cent, tending to 

decrease the &r.vir straw ra t io . S im ilar resu lts were 

obt ined by Tanaka £& si#  (196k); Osado (1967) and 

Yoshida (1972). However, 3 .-inches |>$j a i .  (1973) could 

ge t m  ncrease in grain strew ra t io  with high le v e ls  

o f n itrogen.

Response to applied nitrogen varied  with 

planting time. The optimum nitrogen le v e l  fo r  r ic e  

van reported to be fa r  higher in  dry seas.® that in 

wet season,

2 A  Hutrient uptake

dadanunoan £$ (1969) reported that nitrogen

uptake was rapid to s ta r t with and the r is e  was marked



during the flow ering phase. The nitrogen per cent 

in th© plant decreased with growth. The uptake o f 

nitrogen Increased with n itrogen application arid the 

nutrient per cent increased while the uptake increased, 

ifexiauffl u t il is a t io n  o f n itrogen occurs during 

t i l l e r in g  and flowering phase. Uptake o f N and 

Ff N and K were s ign ifica n tly  corre la ted ,

Thinmav kkarasu, (1978) observed that Nitrogen

content in  p lant increased a fte r  each s p l i t  application . 

There was a general drop a t around 67 days a fte r  

transplanting, Mithusvs&y (1973) observed a very high 

degree o f  r e la t io n & lp  between n itrogen, phosphorus 

and potassium uptake at flow ering  and f in a l  y ie ld ,

Varsa (1972) and Khan and Pathak (1976) 

observed thnt nitrogen content in  grain and straw 

increased with increasing n itrogen  ra tes . 3ut Khan 

and Path#: (1976) noted a negative response with 

higher le v e ls  o f n itrogen, Vanua (1972) noticed that 

percentage o f n itrogen translocated to  the grain 

decreased with increasing n itrogen le v e ls .  Also, 

nitrogen tranalocation to the grain  was fount: to  

decrease with increasing phosphorus ra tes .
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However, Log an a than and Raj (1972) found that 

n itrogen uptake was not a ffec ted  by va ria tion  in  dosage 

o f  nitrogen supplied to s o i l  even with 160 kg N/ha.

Also Uredero (1965) observed th t  n itrogen was absorbed 

Independently o f  the pattern aid rate o f  nitrogen 

application provided s u ff ic ie n t  s o u  nitrogen was 

ava ilab le  fo r  uptake.

Kanwar and Sehgal (1962) Bredero (1965), 

Ramanujam (1967) Sadayappan and Kolandai Swamy (1976) 

reported that Bosphorus and potassium uptake was 

determined by nitrogen uptake* Sadanandan (1969)

found phosphorus uptake was found to  be s ign ific a n tly  

corre la te ; with n itrogen uptake and with potassium 

uptake. Varma (1972) observed that percentage o f 

phosphorus translocation to  the grain  decreased with 

increasing n itrogen le v e ls *  Sadayappan and Kolandaiswamy

(1976) reported thnt phosphorus content o f  grain 

increased s tead ily  with n itrogen le v e ls *  However, 

Loganathan and Raj (1972) found that n itrogen had l i t t l e  

e f fe c t  on phosphorus and potassium absorption by paddy 

straw) and phosphorus absorption by grain .

fhus i t  i s  seen th at nitrogen uptake by plant 

I s  independent o f  P 4 K uptake but uptake o f  P and K is  

dependent on nitrogen uptake.



2*5 Grain protein content

Increase in  grain  protein  content v ith  

increasing le v e ls  o f  n itrogen have been reported by 

many workers (Kadrekar and Mehta 1975$ Kothandaraaan, 

1975; Plsharody & •  1976; Ravindra 1977 and

Sadayappan and KoXandasvasgr, 1978). Kadrekar and 

Mehta (1975) observed lin ea r  increase in  protein  

content v ith  increased le v e ls  o f  nitrogen in  eu ltlva r 

XR-8, whlXt they observed a negative response to 

highsi le v e ls  o f  nitrogen in  c u lt iv a r  P e ta l 6*

However Mithusvamy jfc, j& . (1973) could not 

g e t any increase in  protein  content by d if fe r e n t  

le v e ls  o f n itrogen ranging from 0 ~ 160 kg/ha, in  

high y ie ld in g  cu ltlva rs  v is .  Koruna, Kanchi and Cauvery 

grown in  Tamil Hsdu.

I t  has been reported that an Increase in 

protein  content beyond a certa in  le v e l  o f n itrogen was 

generally accompanied by a decrease in the grain y ie ld  

(2RH 1 9 ^ , Annual Report 1973).
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materials aiid methods

The present in vestiga tion  was undertaken 

to  study the d i f f e r  n t ia l response o f  two medium 

duration r ic e  v a r ie t ie s ,  Jayo and Sabari, to  four 

d if fe r e n t  time o f planting and three le v e ls  of 

n itrogen , during the mundakan mason*

1 • M aterials
1*1 S ite , climate and s o il

S ite
The experiment was conducted a t the Research 

Station and Instructional Farm, Hannuthy, Trichur.

The farm is  situated at 12° 32* north la titu d e  and 

A *  20* east longitude a t an a ltitu de  o f 22*25 meters 

above mean sea le v e l .

Climate

This area enjoys a typ ica l humid clim ate.

The d e ta ils  o f tee  m eteorological data during tee 

cropping period are presented in  appendix 1 and 

f ig u re  1

S o il
The s o il o f the experimental area was modera­

te ly  w ell drained medium clay loam the chemical 

C haracteristics o f which are presented in Table 1.



F ig . 1 Weather data during the cropping period 
o f the experiment presented as d a lly  
average per week.



Table 1 Analysis o f  s o il  before the s ta rt o f the 
experiment

Content in 
s o i l  % Method used

Tota l nitrogen 0.098 Merck Jeluohl method

Available- P^G^ 0.0032 In Bray-I ex tract, 
chlorostanous -  reduced 
solybdophophorie acid 
blue colour method

Ava ilab le  KgO 0,008 In neutral normal 
ammonium acetate extract
flame photometric

Tota l P.Ocj 0.0&*t In IIG1 ex tract 
chlorostanous -  reduced 
molybdophosphorlc blue 
colour method in  
hydrochloric acid system

Tota l K̂ O 0.3861 In IIC1 extract -  flame 
photometric

pH 5.2 1*2.5 s o il solution 
r a t io ,  using a pH meter

Cropping h istory

The experimental f i e ld  was double cropped 

v e t  land where high y ie ld in g  v a r ie t ie s  were grown 

continuously fo r  the la s t  f i v e  years on recommended 

f e r t i l i s e r  doses.

1.2 Season

The experiment was conducted during tee aundakan 

season o f 1980-81. The cropping period extended from



1st o f September 1980 to  o f February 1981.

1*3 V a rie ties

The v a r ie t ie s  used fo r  the experiment were 

Jaya a high y ie ld in g  dwarf aedium duration va r ie ty  

evolved by hybrid isation (T (H ) x T 1M ) and selection  

a t A id .IP , Hyderabad *  and S&borl, a high y ie ld in g  

dw >rf ind ie a va r ie ty  evolved by hybridisation anti 

(IB -8  x Annapooraa) e lec tion  a t Bice Research 

S tation , P' ttaiabi. Jaya has white, long bold grain 

and Sabari has red, long bold grain* Jaya has a
t - t ■- .

duration o f 1£0/12$ days and Sab&ri 100/13$ days and 

both tha v a r ie t ie s  have very high y ie ld  poten tia ls* 

Hie seeds were obtainec from Research St tion  and 

Instructional Farm, Hannuthy.

1 .U Manure?. anc: f e r t i l i s e r s

Farm yard manure nt the rate $000 kg/ha was 

applied uniforialy as basal dressing# I t  was o f

fo llow in ': coinpo^ifelon.

n u L1 per cent} p 0.23 per cent and K 0*39 

per cent. Besides th is  lim e at the ra te  o f  600 kg/ha

vac appli :■& u& ifoia ly*

F e r t i l is e r s  with the follow ing ?sn*'2Lyses were 

used fo r  the experiment*



AanaiKUn sulphate 20.5 per eont U 

Super phosphate 18 per cent P20^

Muriate o f potash 60 per cent K̂ O

2. Methods
2.1 Design and layou t

She experiment vas la id  out in  s p lit  p lo t

design.

D eta ils  o f treatiaents

The treatments consisted o f coisbirmtian o f 

four dates of planting and tvo v a r ie t ie s  in the whole 

p lo t  and three le v e ls  o f nitrogen In the sub p lo t .

Whole p lo t treatment©

a ) Um,„ of,, pi-«tjyps 

1. September 25th
w

*1
2. October 10th %
3* October 25 th T3

Hove mb ear 9th \

1. J?*ya
<v>

h
2. 3abari V2



f t
Nitrogen le v e ls 0 0

1. 60 kg Wha

2. 90 kg Kyfoa

3. 120 kg K/ha

1h© proc© cur© follow ed fo r  the a lloca tion  

o f  various treatments to d iffe ren t p lo ts  was in 

accordance v ith  random number tab le . The layout 

plan is  shown in F ig . 3* d e ta ils  o f layout are

furnished below.

2.2 Nursery

The seedlings fo r  each time o f planting were 

ra ised  separately. The nursery area was thoroughly 

ploughed and puddled, and sprouted seeds o f Jaya and 

Sabari were sown on w e ll prepared seed beds. The 

f i r s t  sowing was on 1st o f September and subsequent 

sowings we e oone on 16th September, 1st October and 

16 th October.

Number o f blocks 3

Number o f trentments/black 2^

Total experimental area 

Gross p lo t s i no 6 x 5 a 2

0.22 hoct re

Spacing 

Border rows

20 cm x 10 cm 

2
5.2 x ^.6 n2Net p lo t  sine



F ig . 2 Layout plan o f the expeilment in  s p l i t  p lo t  
design.



2*3 F ie ld  culture
2.3*1 Preparation o f  malr. f ie ld

The f i e ld  was thoroughly ploughed and 

puddled using a power t i l l e r  and le v e lle d .

Ftirm yard oanure at the ra te  o f 5000 kg/ha 

was applied and uniformly spread, 10 cays before the 

f i e ld  preparation. Lime was applied a t the ra te  o f 

350 kg/ha a t f in a l  ploughing. Standing water vas 

allowed In the f i e ld  and the f i e ld  vas drained the 

fo llow in g  day.

The experimental p lot was la id  out in to 

blocks with whole p lots and sub p lo ts .

2.3*2 Manuring

H alf toe dose o f n itrogen sad potash and fu l l  

dose o f phosphorus were applied as basal dressing.

The f e r t i l i z e r s  were incorporated in to the corresponding 

p lo ts  and the f i e ld  vas le v e lle d .  Phosphorus and 

potassium ware applied as per Package -of P ractices 

FeeocBcJiuatione a t toe ret© o f h'j kg/ha each, nitrogen 

at 6t’ kg, JQ kg and 120 kg/ha vas applied to the sub 

P lo ts  corresponding to n<# » 2 fli£i ®3 le v e ls .  One fourth 

o f n itrogen vac applied as top crossing 25 days a fte r  

p lanting, and the balance crie fourth of nitrogen
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and h a lf o f potassium days a fte r  planting* The 

f i e ld  was drained one day before top dressing anti 

reflooded in  the evening a fte r  f e r t i l i z e r  app lication .

2*3*3 Transplanting

The p lo ts  ■were drained and 25 day bid seed* 

lin gs  were transplanted a t a spacing o f 20 cm x 10 cm 

v ith  two seed lin gs/h ill a t a depth o f about 3 da in

1.5 ca o f s t nding water* In the case o f delayed 

planting fee  concerned p lots were puddled and le v e lle d  

again, before planting to avoid the hardening o f the s o il .

2*3*^ A fter cu ltiva tion

Sap f i l l i n g  was done w ife  seedlings o f  same 

age, on© week a fte r  p lanting. The water le v e l in  the 

f i e ld  was subsequently raised to  5 cm and was maintained 

upto ten days before harvest* Hand weeding was done 

on 25th day and **5th day a fte r  planting p rio r to top 

dressing o f f e r t i l i s e r s .

2.3*5 Plant protection

The crop was sprayed w ife  Ekalux in th© 

vegeta tive  phase to  control stemborers, le a f  minors 

and le a f  r o l le r s ,  B10 10 per cent, was dusted to 

con tro l r ice  bug a t the grain f i l l i n g  stage.



2.3*6 Harvesting

When more than 85 per cent o f the panicles 

in  each p lo t matured harvesting vm  si one.

3. Observations recorded

The fo llow ing  observations were recorded,

3.1 Growth characters

1. Plant height.

2. Number o f  t i l l e r s .

3. Number o f days to 50 per cent flow ering .

Number o f days to maturity.

3.2 Observations a t harvest

1. Productive t i l l e r s

2. Percentage o f productive t i l l e r s

3. length o f panicle

Tot; 1 number o f sp lke lets  (flow ers)/pan ic le

5. Number o f f i l l e d  gr ins per panicle

6. Percentage o f f i l l e d  grains

7. Thousand grain weight

8. Grain y ie ld

9. Strrw y ie ld

10. Dry matter production

11. harvest index

12. Grain straw ra t io



3# 3 Plnnt analysis

Plant components were analysed fo r  th® 

fo llow in g  nutrients on 30th and 60th days a fte r  

planting and at harvest,

3*3*1 nitrogen content in  p lant parts

1. Percentage o f nitrogen in  grain

2, Percentage o f nitrogen in straw

3*3*2 Phosphorus content in  p lant parts

1, Percentage o f phosphorus in grain

2. Percentage o f phosphorus in straw

3*3*3 Potassium content in  p lant parts

1, Percentage o f phosphorus in grain

2. Percentage o f  phosphorus in  straw

3*3*^ Uptake o f n itrogen by p lant parts

1. Opt.#;e o f  n itrogen by grain

2. Uptake o f nitrogen by straw

3. Total uptake o f nitrogen by fee plant

3*3*5 Uptake o f  phosphorus by plant parts

1, Uptake o f phosphorus by grain

2, uptake o f phosphorus by straw

3, Tot 1 uptake o f phosphorus by plant



3.3*6 Uptake o f potmeslum by p lant parts

"  1, Uptake o f  potassium by grain

2. Uptake o f  potassium by straw

3. Total uptake o f phosphorus by plant

3*3** Quality characters

1. Protein content of grain

daaplin ; procedure

Observations on trie growth characters, height, 

number o f t i l l e r s  per h i l l  and productive t i l l e r s  

were taken from 15 Plnnts Included ±r a sampling unit 

o f 50 cm x 50 cm. For Chemical ana lysis , n sampling 

un it o f 1 x 0.8 tsf was earmarked in one side o f the 

p lo t  elim inating the border rows. Four p lants, a t a 

s tretch  ver uprooted a t the 30th and 60th day a fte r  

planting and at harvest. MS te r  each sampling, one row 

was l e f t  oil a l l  sides as border. These plants were 

used fo r  determining the dry matter production and fo r  

chemical analysis at the above three stages.

For panicle length, number o f sp lkelets  anti 

number of f i n e d  grains, to© average o f the middle 

panicles o f a l l  toe h i l l s  in toe sampling un it was 

worked out.



5* D eta ils  o f observation procedure
5.1 Height o f plants

Height o f fe e  plants was measured from ground 

le v e l  to fe e  t ip  o f  the topmost le a f  u n til flow#ring 

and to the t ip  o f  the panicle a t harvest.

5.2 T i l le r s / h i l l

T i l le r s  o f  a l l  fe e  h i l l s  in th® sampling unit 

were counted and average worked out.

5*3 Days to 50 per cent flow ering

Days to 50 per cent flowerin. was teken as 

the day when 50 per cent o f fe e  sp lke lets  in fee  

1st panicle o f  a l l  fee  h i l l  in  the sample unit 

completed flow ering.

5.b- Days to maturity

Days to maturity was taken as days from 

sowing to  harvest.

O
5.5 Productive t i l l e r s / h i l l  and productive t i l l e r s/vt

Total number o f panicle bearing t i l l e r s  in 

a l l  the h i l l s  in fe e  sampling un it were counted and 

the mean number calcu lated fo r  one h i l l .  This mean 

number m ultiplied by 50 gave productive t i l le r s / a  .



5*6 Percentage o f productive t i l l e r s

Percentage o f mean niuaber o f productive 

t i l l e r s  to  m n number o f t i l l e r c  at maximum t i l le r in g  

stag® was voiked out*

5.7 Length o f panicle

Length, o f panicle was measured from to® neck 

to  toe t ip  o f the middle panicles o f a l l  too h i l l s  in 

tvo saraplj/;;; units anc m m  length  was obtained by 

averaging a l l  the observations recorded treatoentw lse.

5.8 Humber o f sp ikeleta  per pan icle and number o f 
f i l l e d  grains/panicle

A fter measuring the length o f panicle, to® 

to t*2 number o f sp lkelets and number o f f i l l e d  grains 

w©r- • counted separately and average worked out.

5.9 Thousand grain weight

Thousand grains o f each treatment were counted 

separately and weighed*

5.10 Dry weight

Four sample plants were uprooted each a t 30 

day a fte r  p lanting, 60 days a fte r  planting and at 

harvest and were dried in a hot a ir  oven at a temperature



o f ?0°C fo r  fere© days and the dry weight was recorded. 

At harvest, the panicle were separated from fee sample 

plants and dry weight o f straw and panicle were 

recorded separately. Th© to ta l dry weight a t harvest 

was obtained by adding straw and panicle weight.

5*11 Grain y ie ld  and straw y ie ld

Plotwise f in a l  Tain y ie ld  va.. taken a fte r  

cleaning and drying in the sun fo r  three to four days 

and per hectare y ie ld s  were computed a fte r  deducting 

t i e  area under destructive sampling.

P lo tv ise  straw weight was recorded a fte r  

complete drying and per hectare y ie ld s  were computed 

as in th© case o f -;rain y ie ld .

5.12 Harvest index

This in  the percentage o f grain weight to  

•o ta l p lant voight and was enlculated from gr-in  end 

straw weight.

6. Chemical analysis

Plant samples co llec ted  a t 30th day find 

60th days 'ffcer planting anc at harvest were used fo r  

chemical analysis.



6.1 Total nitrogen content

Tot.'-I nitrogen content was estimated by 

modified dcrokjeldah l method as given by Jackson 

(1967).

6.2 Uptake o f nitrogen

Tills was calculated from the nitrogen content 

o f the p l '-n t  f e e  t o f e l  dry w e ig h t  o f f e e  sam ple  

plants f o r  fe e  three s ta g e s  of .growth. At harvest 

th e  uptake by s t ra w  end g r - lr  w ere  added to  get the 

to ta l uptake. The uptake values were p re se n te d  in  kg/ha•

6.3 Tot 1 phosphorus content

P.iosphoru'.: content was estimated c o lo r in g tr i-  

c a l ly  (Jackson, 1967) a fte r  wet d igestion  o f  the 

samples using 2*1 mixture o f n it r ic  acid and perchloric 

acid ar.r; developing the colour by the Vanadomolybdo 

phosphorus yellow  colour method and read in a Perkin 

Sliasr Spactrophotoiaetej &t k?Q no.

6.t  Uptake o f phosphorus

Thi ■> was estimated from th e  phosphorus content

.and the d ry  *-eight, o f the sam ple p la n t s .  At h a r v e s t  

the up te ’-e by s t r a w  and g r a in  w ere added to  g e t  the  

t o t r d  u p ta k e .



6,5 Tota l potassium content

Total potassium content in p l:n t  was e s t i ­

mated by flame priotometrlc method a fte r  wet d igestion 

o f the samples using dlaelti mixture,

6.6 Uptake of' potassium

This was calculated from the potassium content 

and the dry weight o f the components. Uptake by 

grain and straw were added to get the t o t -2  upt-be at 

harvest,

6.7 Protein content

The percentage o f protein was c-lcu la ted  from 

the percentage o f nitrogen using the fa c to r  5. 95.

7. S ta t is t ic  1 analysis

Data on y ie ld ,  y ie ld  a ttr ib u tes , ;rovth 

characters and those on chemical analysis wore analysed 

by employing the technique o f analysis o f variance 

f  or s p l it  p lo t as suggested by Pans© and Sukhatme (1967).





RESULTS

The resu lts  o f the present study -m the 

d if fe r e n t ia l  response o f tvo »edlUB duration r ic e  

v a r ie t ie s ,  Jaya and Sabari, to time o f planting 

and graded doses o f nitrogen are furnished below.

1. E ffe c t  o f time o f p lanting, v a r ie t ie s  me, 
le v e ls  o f nitrogen on growth characters

1.1 Height o f plants

Trie observations on height of plants on 30 th 

and 60tli days a fte r  planting and at harvest were 

taken ai a analysed separately and presented in Table 2 

and the analysis o f v riance in  Appendix I I .

I t  is  evident froai t ie  Table the.t the ajean 

p lan t height was si.gnificr-.ntly influenced oy the 

d if fe r e n t  tlcse o f p i -nting at a l l  stages o f growth.

Early planting (T ^ ) recorded s i gn lf ican tly  higher 

p lant height at a l l  stages o f  crop growth over other 

dates o f p lanting. The plant hel>.ftt showed a decreasing 

trend v ith  delay in p lanting, the la s t  planting (T^) 

recording the le a s t  p lant height a t 30th day a fte r  

planting and at harvest. At 6cth day a fte r  p lanting, 

crop pl?mtcd on 10th October recorded the lowest plant
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Table 2 E ffe c t  o f time o f p lanting, v a r ie t ie s  
and le v e ls  o f n itrogen on plant height 
a t d if fe re n t  stages o f growth

height in  ca
Treatments

30th 60th At har­
day day vest

Tine o f p lanting (T )
w

1 52.23 72.73 78.11

4 1*6.67 59.96 72.71+
G»

T. 1+5.98 62.23 69.053
*+3.83 6I+.65 67.03

F Ttect 3ig* S is . Sis.
G D at 5$ *+.21 1+.11+ 2.75
S E a . - -

V arieties  (V )

(V^) Jaya 1+8,65 65.99 71.11
(V2 ) Sabari 1+5.70 63.79 72.31
i* Teat M.S. h .s . N .i.
C D at 5;l <*•> •m «+
S 8 g 0.98 0.97 0.61+

Nitrogen le v e ls  (10

14 <1 (60 kg) 1+7.01+ 61+. 73 71.69
K2 (90 kg) 1+6.23 61+. 25 71.89
E3 (120 kg) 1+8.27 65.70 72.29
F Tr-:t ■••s. li « t>. - * iO *

C.L' at 5# - - •»

E k e : 0.61+ 0.61 0.62



height and th erea fter shoved n steady increase with 

delay in planting. At 30th day a fte r  p lanting, the 

plant height In the la te r  plnntings (Tg, and \ ) 

did not d i f fe r  s ign ific a n tly . The p lant height o f 

the crop planted on 9th Ifoveooer (T^ ) was s ign ific a n tly  

superior to  te a t planted on 10th October (T g ) a t 60th 

day a fte r  p lanting, But tee crop planted on October 

10th and October 25th (T*> and T ^  that planted on 

October 25th and Hoveaber 9th (T^ and 5^) did not 

d i f f e r  s ign ifica n tly  in p i n t  heigh t. At harvest, 

tee plant height was observed to decrease p rogressively  

v ith  deity  in p lrn ting . Plant height in  October 1Qth 

planting (Tg ) was found to  be s ign ifica n tly  higher to 

that of teie la te  plantings (T^ and \ ) .  The plant 

height in  la te  plantings (T^ and \ )  were on par.

The v a r ie t ie s  did not d i f f e r  s ign ifica n tly  

in plant height in any o f the stages o f crop growth.

But Jaye had higher plant height at 30te day and 

6Gth day a fte r  p ln t in g .  But a t harvest Sabari 

recorded mree plant height than Jaya.

The nitrogen le v e ls  also did not in fluence 

p lan t height s ign if ican tly  in any o f the stages o f 

growth, though, 120 kg N/ha (n^) recorded s lig h t ly  

higher plant height In a l l  stages o f growth. Th©
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fab le  2 (a ) Combined e f fe c t  o f v a r ie t ie s  anu
nitrogen le v e ls  on height o f p lants.

V arie ties nitrogen le v e ls _  Mean

H1 Ka "3

Y1 66.82 65.61 65.53 65-99

V2 62.62 62.89 65-3? 63.79

Kesi) 6^,72 #*.25 65.70

C I.' a t *  2.^75



In teraction  between va r ie ty  and nitrogen le v e ls  

s ign ific a n tly  influenced plant height a t 60th day

a fte r  planting (Table 2 a ) .  Jay a a t 60 kg K/ha 

recorded the h ighest plant heigh t. Plant height o f 

Jaya shoved n decreasing trend with higher le v e ls  o f 

n itrogen , while in Oabari the plant height showed 

an increasing tendency with increasing le v e ls  o f 

n itrogen. Plant height o f Jay a a t 60 kg 1/ha was 

s ign ific a n tly  superior to the height o f Sabari both 

a t 60 kg S/ha and 90 kg M/ha. hone of the other 

in teractions were s ign ifican t.

1 .2  Number o f t i l l e r s  per h i l l

The observ- tions on number o f t i l l e r s  per 

h i l l  on 30th t both dry a fte r  planting anc. at harvest 

were recorded and analysed separately end the resu lts  

are presented. in Table 3 and Fig.te-The analysis o f 

variance tables are given In Appendix I I I .

Tii© fciiae o f p la t in g  s ign ific a n tly  influenced 

the number of t i l l e r s  produced a t a l l  stages o f crop 

growth. The number o f t i l l e r s  per h i l l  were highest 

a t 6ot>> day a fte r  planting and th erea fter I t  

declined at harvest. The la te  planting (T^) recorded 

s ig n lf ic  n tly  higher number o f t i l l e r :  per h i l l  a t a l l



Table 3 E ffe c t  erf t lo e  o f p lanting, v a r ie t ie s  and 
le v e ls  o f nitrogen on t i l l e r  production
at various stages o f growth

Treatments
Kean number o f tU le r s / h i l l

30th day
a fte r
planting

60th day
a fte r
planting

At har­
vest

11m  o f planting (T )
TA1 6,63 7.52 7A3

T2 7,19 8.87 6,85

T3
10.80 10.75 9.Sk

\ 8,9*+ 9.53 8.33
F Test S ig 3ig 3 ig
C D at 5% 1.2 1 1.22 1,22
S Em - mm •

V a rie ties  (V )
<Vt ) Jay a 8.17 8.*+6 7.7*+
(V2) Sabarl 8.61 9.87 8.M-8
F Test N.3. s ig . 22.3,
C I  at 5% • 0,865 m
3 E in 0.282 • 0. 28*+

Nitrogen le v e ls  (H)
I;, (60 k g ) 8.32 9.08 7.87
S2 (90 kg ) 8.50 9.27 8.30
N3 (120 kg) 8.35 9.15 8.17
F Test 2'i . 3 * K.S. K .3 ,
G I. at 5JS - •
3 E m Q.2*+6

i n i i i

0.225 0. 20*+



stages o f  growth over other planting dates. Thirty 

days a fte r  p lanting, th# la te  planting (T^) was 

s ig n ific a n tly  superior to  the ea r ly  plantings (T^ and 

Xg) which were on par. At 60 th day a fte r  planting 

the crop planted on 9th November and 10th 'October 

(T^ and Xg) prodded s ign ific a n tly  higher nuiaber o f 

t i l l e r s  per h i l l  than the crop planted on 25th 

September < ) .  Crops planted cmi 9th November ana 

10th October w r e  on par. At harvest, the crop 

planted ran 9th November (T^) was s ign ific a n tly  superior 

to  that planted on 10th October, but the early  

plan lugs (T^ and f 1 ) were on par.

The v a r ie t ie s  did not d i f f e r  s ign ifica n tly  

in the number o f t i l l e r s  produced per h i l l  at 30th 

day a fte r  planting and a t harvest. The number o f 

t i l l e r s  per h i l l  were markedly higher in Sabari at 

60th day a fte r  p lanting. Sabari had s lig h t ly  higher 

nu bar of t i l l e r s  than Jaya at a l l  stages o f growth.

The nitrogen le v e ls  were not e f fe c t iv e  in 

increasing the number o f t i l l e r s  per h i l l  in  any o f 

the stages o f crop growth, but 90 kg K/ha (n2 ) 

recorded s lig h t ly  higher number o f  t i l l e r s  than 

60 kg K/ha (n^) per h i l l  a t a l l  stages o f  crop growth. 

The in teraction  between time o f planting, va rie ty



and nitrogen had signifies n tly  influenced the 

t i l l e r  production at harvest.

1*3 Days to 50 per cent flow ering

The observations o® the number o f  doys to 

50 per cent f lo v e r la g  were taken and analysed and 

the results are presented in Table W, F ig . i . and 

Appendix I I *

The time o f planting s ign ific a n tly  a ffected  

the number o f  days to  50 per cent flow ering. The 

ea r ly  planted crop (T^) took the le a s t  number o f 

days to flow er whereas the la te  planted crop (T^) 

recorded la rges t number o f days to  f l o w e r ,  the 

d iffe ren ce  being 1 / days. The number o f days taken 

fo r  flowering increased markedly with delay in 

planting, the increase being ir  the order 1 ^, Tg, 

and T^, and nil  were a ig n if ic  n tly  d iffe ren t .

The v a r ie t ie s  d iffe red  s ig n if ic  n tly  in the 

number o f days taken fo r  flow ering , Snberi took 

s ig n if ic m t ly  higher number o f  day:; to flovex than 

Jay a* The in teraction  e f fe c t  o f time of planting and 

va r ie ty  s ign ific a n tly  1  fluenced the number o f days 

to flavorin g  (Table ^ a ). The la te  planting o f Sabr.rl (T^)



Table *+ E ffe c t  o f time o f p lanting, v a r ie t ie s  and 
le v e ls  o f nitrogen on number o f days to 
50^ flowering and maturity.

Treatments
-lean number o f days

Flowering Maturity

Time o f planting (T )
T1 85.11 12*+.06
T2 91.57 125.56
T j 102.M* 132.39
\  98.39 130.28
F Test S ig Sig
C D at 5$ 0.62 0 .5 1
u 11) Q «■»

V arieties
(Vt ) Jaya 90.69 12*+.6*+
<V2) Sabari 96.06 131*50
F Test Sig S ig.
C D at 5$ o.*+3 O.jN-
S i m

Nitrogen . le v e ls  (II)
(60 k g ) 9*+.25 128. 0*+

n2 (90 k g )  9*+.20 128.08
N3 (120 k g ) 9^.67 128.08
F Test K.S. K.s.
C £ at 5^
0 E a 0.17 0.12



TABLE *♦ (a )

Combined e f fe c t  o f  time of planting and 

v a r ie t ie s  on number of days to  flow ering

  o f  p lanting ..........
7ariet1.es ~ f l  W  ~ I 3 ~~ K  Mean

V1 80.65 90.6? 98.66 92.39 90.57

\r2 89.5? 92 .Mf 106.22 103.86 98.05

Mean 85.11 91.55 102 .M* 98.13 3^.31



Fig. 3 Influence o f time o f planting on, 
number o f days to  50 per cent f lo w in g  
and number o f days to  maturity.



took tn© longest period fo r  flow ering , f o l io  ed

by \  •

The nitrogen le v e ls  hod no e f fe c t  on f lo o r in g  

time. 3ut the in teraction  a f fe c t  o f  the time o f 

p lanting, va r ie ty  and nitrogen le v e ls  s ign ific a n tly  

influenced the days to 50 per cent flow ering. Kone 

of  the other interactions ver«~ fourd to  e f fe c t  toe 

number o f days to  flow ering.

1 Days to  m a tu r ity

The observation on the number o f days to 

, m a tu r ity  v a s  recorded and analysed and to e  analysis 

o f variance tao le  are presented in Appendix I I .  

ih© mean number o f days to  harvest corresponding to

d if fe r e n t  treatment are presented in I - ’o le  h and F ig . 3

I t  Is  evident from toe tab le that time of 

planting s ig n if ic -n t ly  a ffected  toe number o f days to 

maturity. Date planted crop ( 1 ^) took the longest 

durati-jn wioreao the ea rly  planted crop ( 1^ )  had 

the shortest cura.timn. 2;e duration of toe crop 

iocrecsed progressively with delay to p lanting9 but 

toe lu te  planting (2^) took more number o f days toan 

toe In s t planting ( 2^ ) .

The v Tie t ie  3 s ign ific a n tly  d iffe red  in th e ir  

duration, aaberi took more number o f  days to  m ature



Table ** (b ) Combined e f fe c t  o f  t l m  o f planting 
and v a r ie t ie s  on nimber o f days to 
maturity.

V arieties
Time o f planting

Mean

T1 *2 T3 \

■’ i 120.33 1P0.M* 130.33 127.Mf 12**.63

V2 127.77 130 .^ 1^*.M* 133.11 131M

Bfean 12**.05 125.M+ 132.38 130.27

CD at %  «  0.729

S E m m 0.2**



than Jaya. The time o f planting and va r ie ty  

In teraction  s ign ifica n tly  Influenced the curation 

o f the crop (Table ho ). 2he duration o f bath J&ya 

and Sabarl increased v ith  delay In planting. But 

the la te  planted crop (T*,) had s lig h t ly  shorter 

duration* Jay© and Sabari had the longest duration 

in 25 th Ictober planting (T-,). duration o f Sabari 

d iffe red  s i ;n if ic  n tly  tn a l l  the t is e  o f planting 

w.iereas duration o f  Jaya did not d i f f e r  s i  n i f ic  n tly  

in  tiie early plantings (T  ̂ and Tp),

Too nitrogen le v e ls  x-'ere not e ffe c t iv e  in 

in fluencing the duration o f the crop.

2 . y ie ld  ..-.I y ie ls  attributes
2.1 Productive t i l l e r s

iosmv-^felons on the number o f productive 

t i l l e r s  at unrest were fe&en ant. analysed and the 

paiolysij uf v*nanee is  given in Appendix III, The 

lae»n number of productive t i l l e r o correi’Pandlng to 

the s-ifferen t treatments ©re give?) in Table 5 ursd Fig.

I t  i s  evident from tne tab le* that number of
o

productive t i l le r ;-  per a is  s ign ific a n tly  influenced 

by tho time1 o f p lanting, Kumuer of productive 

t i l l e r s  pe* uK shoved an increasing trvrid v ith  delay
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Tattle 5 E ffe c t  o f time o f p i on tin.', varieties and 
levels of nitrogen on productive tillers, 
percentage of productive tillers, t o t - 1  nuaber 
of spikelets, tot 1  number o f filled grains 
anti percentage of filled grains.

Mean values

Treatments Productive ^age pro- 
t i l l e r s /  ductive 
m2 t i l l e r s

Tota l
apike-
le t s

F il le d  >age o f 
grain f i l l e d  

grains

Time o f planting (T )

Ti 31**. 61 81.02 108. &* 63.08 76.75

T2 3l8.»4f 71.92 110.87 82.39 ^ .2 6
I 3 **16.39 75.33 83.66 58.83 70.82
% 37**. 72 77.62 82.70 56.53 68.73
F Test S ig . l .S . S ig . S ig. S ig.
C I at 38.32 - 8.776 6.93 **.91
ti F. S - 2.5 • «• •

V a rie ties  (V )
06, > Jaya 3M ).1** 77.71 97.78 70.96 72. Mf
(V2) Sabari 371.5** 75.2t 95.56 69.**5 72.83
F Test s ig . M.S. M.S. M.S. N.S.
C.P. t  5% 27.10 - - mm mm

S F 15 - 1.77 2 .<fe§ 1.615 1 . 1**
Kitrogsn le v e ls  (K )

11 ̂  (60 kg ) 3M*.17 75.38 90.32 66.27 73.66
1*2 '90 kg ) 370.**2 78.31 96.78 71.10 73.39
K3 (120 k g ) 353-5** 75.72 102.**6 73.25 70.96
F V' -?t N.S. U.S. S ig . U.S. M.S.
c 1  fit 5$ - - 10.78 - -

s l a 9.33 1.**6 *** 2.75 1.**9



in  planting time but fo r  a s lig h t  decrease in 

number o f productive t i l l e r s  ouserved in toe la te  

planted crop ( \ ) *  The la te  planted crops (T^ nci ) 

recorded s ign ific a n tly  higher number o f panicles 

per e2 toon early  planted crops (X^ and XU). The 

crop planted on 25th October (T^ ) was s ig n if ic  n t ly  

superior to  that planted on a l l  other dates and the 

9th Novenber planted crop (T^ ) recorded s ig n i f ic  n tly  

higher number o f productive t i l l e r s  compared to  toe 

ea rly  planted crops (T2 and T|). Though early planted 

crops (T^ end Tg ) were on par, Tg recorded higher 

number o f panicles than T^.

The v a r ie t ie s  d iffe red  s ig n if ic -n t ly  in the 

number o f procuctive t i l l e r s .  Sabari recorded 

s ig n ific a n tly  higher number of panicles than Jaya.

The nitrogen le v e ls  did not s ign ific a n tly  influence 

the nuBber of* productive t i l l e r s  produced. But 

90 kg 11/ha (ng ) recorded higher number o f panicles 

compered to  60 kg D/ha (n^) and 120 kg D/ha (n^)« 

However, toe tir^e o f p lanting, va r ie ty  and nitrogen 

to teraction  was found to s ign ific a n tly  influence the 

production o f e f fe c t iv e  t i l l e r s .



2.2 Percentage o f productive t i l l e r s

Observations on the percentage o f productive 

t i l l e r s  at harvest were taken anc analysed anc the 

analysis o f variance tables are presented in  Appendix I I I .  

The mean percentage o f productive t i l l e r s  corresponding 

to  the d if fe r e n t  t r e t r e n ts  ere given in Table 5.

I t  is  evident from the table that the time o f 

plan tin  j did not s ign ific a n tly  a f fe c t  the percentage 

o f productive t i l l e r s .  The e a r l ie s t  p lanting (T1) 

records the highest percentage o f productive t i l l e r s .

But 10th October planting (T^ ) had the low est percentage 

o f productive t i l l e r s  and there a fte r  showed an increa­

sing trend with d e la y  m  planting t in e .

The v a r ie t ie s  did not d i f fe r  s ign ifica n tly  in 

the percentage o f productive t i l l e r s .  But Jaya had 

higher percentage o f productive t i l l e r s  than Sabari.

The n itrogen le v e ls  had no Influence cm the 

percentage o f productive t i l l e r s .  But. 90 kg H/ha (n2 ) 

had higher percentage o f productive t i l l e r s  than 

60 kg S/ha (r » j ) iJid 120 kg M/ha (n^ ).
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2,3 Total number o f sp lkelets (flo w e rs ) per panicle

The observations on the to t -1 amber of 

sp lke lets  vere taken at harvest and analysed end si© 

analysis o f v r i ^ c s  is  given In Appendix 17. ‘Ih© 

a©an raster o f to ta l sp ikelcto corresponding to tue 

d if fe r e n t  sroatiaento in g lv «n  in  Table 5 â .-d i i g . ^  -

The tab le c le a r ly  ind icates that the to ta l

number o f sp lke lets  were s ign ific a n tly  Influenced by

the t ia e  o f p lanting, Th© early  planned crops (f^  and

T « )  recorder the highest number o f splkelets per £.

panicle than the la te  planted crop (T^ and T^). The 

October io ta  planting (Tg ) had the highest number of 

sp lke lets  per panicle and i t  was s ig n ific a n tly  higher 

than the I r t e  plantings (X^ and \ ) »  She e a r lie s t  

p lanting (T^) was also s ign ific a n tly  superior to  the 

la t e  planting ( f^  and )• But the early  plantings 

(T^ and T^) did not d i f f e r  s ig n ific a n t ly  in to tn l 

number o f sp lke le ts , The la te  plantings (1^ and 

ver- found to be on par.

The v a r ie t ie s  did not d i f f e r  s ign ific a n tly  

on the to t 1 number o f sp lkelets produced, but Jaya 

had s l l  shtXy higher number o f sp lke lets  per panicle 

than Sabari,



The nitrogoB le v e ls  s ign ific a n tly  Influenced 

the to ta l number o f sp ikelets per pan icle. The 

mean number o f sp ikelets per pan icle Increased v ith  

Increasing le v e ls  o f  n itrogen. Nitrogen a t 120 kg/ha 

(n7) recorded the highest number o f sp ikeleta  per
.j

panicle and i t  was s ign ific a n tly  higher to  60 kg N/ha 

(n,|). Ap. l i e  a tion o f 90 kg N/ha (np) produced higher 

number o f apikelets than n1, but aid not d i f fe r  s ign i- 

f i c  n tly  with 120 kg N/ha (n^) in m m  number of 

sp ik e le ts . None o f the in teractions were found to  

in f lu  once the to ta l number o f sn ikeletS ’

2 .b Number o f f i l l e d  rains per panicle

The observations on t ie  number o f f i l l e d  

grains per panicle were taken a t harv at and analysed 

and wnalysio o f variance tabic are presented in 

Appendix IV. The mean number o f f i l l e d  grains per 

pan icle corresponding to  the c i f fe r e n t  treatments 

are presented Id Table 5 and Fig./,.  ̂ •

An evident from the ta b le , the number o f 

f i l l e d  grains per • s ign ific a n tly  varied v ith

time of planting * The number o f f i l l e d  grains shoved 

a decreasing trend v ith  delay in planting time. 

E a r lie s t planting (T^ ) recorded th© highest number o f



f i l l e d  grains per pan icle. Th© e a r l ie r  planting 

(T^ and Tg) had s ign ific a n tly  h i her number o f f i l l e d  

grains per panicle than the la te  plantings (T^ and ). 

3ut the early  plantings (T^ and Tg ) arid the la te  

plantings ( T^ and \ )  were on par.

The v a r ie t ie s  though did not d i f f e r  s ign i­

f ic a n t ly  in the number o f f i l l e d  grains, Jaya recorded 

s l i  h tly  higher number o f f i l l e d  grains per panicle 

than Sabari.

Eventhough, the nitrogen le v e ls  were not 

e f fe c t iv e  in increasing the number o f grains per 

panicle s i pn ifie  n t ly , there was a s lig h t increase ir: 

the number o f  f i l l e d  grains with increasing le v e ls  of 

n itrogen. Kitrogen at 90 kg/ha (ng ) had higher number 

o f f i l l e d  grains than 60 kg K/ha (n^ ) and 120 k . K/ha 

(n^) had higher number o f f i l l e d  grains than 60 kg K/ha 

(n ^ )  and 90 k g  H/ha (h g ) .

2.5 Percentage o f f i l l e d  grains

Hie ooservatlona on the percentage o f  f i l l e d  

grains were taken and analysed and analysis o f variance 

tab les are given in Appendix IV. She mean percentage 

o f  f i l l e d  grains corresponding to  the various treatments 

are presented in Table 5*
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The time o f planting had s ig n if ic  nt

influence on the percentage o f f e r t i l e  grains* T:19

nighest percentage o f f i l l e d  grains was observed ir

ea r ly  planting (T^) and i t  decreased progressively

with delay In planting time. E a r lie s t  planting )

was fauna s ign ific a n tly  superior to  la te  plantings

(T^ and T^). Early planting (Tp)  was s ig n if ic  n tly

superior to the la te  planting (% ) .  Marly plantings

(T.j and Tp) were on par and so were the October

plantings ( f n said X ,).
«- o

The v a r ie t ie s  did not c i f f e r  s ign ifica n tly  

in the percentage o f f e r t i l e  grains* But the t ia e  

o f  planting and va rie ty  in teraction  s ign ific a n tly  

Influenced the percentage o f f e r t i l e  grains (Table 5a). 

The e a r l ie r  planting (T^) of Sabari had the highest 

percentage of f i l l e d  gr ins anc. i t  was s ign ifica n tly  

superior to i t s  la te  planting (T^ ) and also the 

la te  planting (T^ ) of Jaya. In Sabari the percentage 

o f f i l l e d  grains decreased pi ogress ive ly  v ith  delay 

in  planting. But no such trend was noted with Jaya. 

Early planting o f Sabari(Tg) was s ig n if ic  - n tly  superior 

to i t s  la te  planting ( \ ). Jaya had the highest 

percentage o f f e r t i l e  grains in Tp planting but did 

not s ig n if ic  n tly  vary with other dates o f p lanting.



a ‘ £1Table 5 (a )  Combined © fle e t  o f t ia e  o f pls»U&*
and v a r ie t ie s  on percentage o f f i l l e d  
grains.

Hue .>: pi'antiiig 
V arie ties      Mean

Vi
1

C D at 5% * 6.95

T1 Tr T

73-36 7^.0^ 69.59 72.78 72 M

80.23 rA .^ 7  72. &  6H#6c 7'.83

:t?an 76.7^ 7^.25 70.81 68,73



Tie nitrogen le v e ls  were not e f fe c t iv e  in 

increasing the percentage o f f i l l e d  gr ains. But a 

gradual decrease in the percentage o f f i l l e d  grains 

was noted with increasing le v e ls  o f nitrogen.

2.6 Percentage o f sp ike let s t e r i l i t y

Trie observation an the percentage o f sp ike let 

s t e r i l i t y  was recorded at harvest ant; analysed, and 

analysis o f variance tables are presented in Appendix IV* 

The laean percentage s t e r i l i t y  corresponding to 

d if fe r e n t  treatment ave presented in Table 6.

I t  is  evident from the tab le  that the percen­

tage o f sp ike let s t e r i l i t y  increased progressively 

with delay in planting. The la te  planting (T^) had 

s ign ific a n tly  higher percentage o f s te r i le  sp lkelets 

than e a r lie r  plantings (T^ and T^). The la te  planting 

< I3> had s ign ific a n tly  higher percentage of s t e r i l i t y  

than the e a r l ie r  planting (T^ ).  The e a r l ie r  plantings 

(T^ and Tg) were on par so was la te  planting (T^ and 

T^ ). T2 raid vere also on par.

The v a r ie t ie s  did not s ign ific a n tly  influence 

the s t e r i l i t y  percentage. But t i. ie  o f planting, 

va r ie ty  in teraction  s ign ific a n tly  influenced the 

sp ik e le t s t e r i l i t y  (Table 6 a ) .  In Sabari the s t e r i l i t y



Table 6 E ffe c t  o f t ia e  o f  p lanting, v a r ie t ie s  -iiio
le v e ls  o f nitrogen on percentage o f s t e r i l i t y ,  
panicle length, br^nehleta/panieles anc’
1000 grain weight.

Maori v a lu e s

Treatments s t e r i l i t y  Panicle 
percentage length

!ir anchle ts 
per pani­
c le

1000
gr-in
weight

Time o f planting ( T )

X1 23.25 22. 3? 10.1* 27.71
25.7^ 22.69 9.92 27.36

*3
%

29.18 20.09 8.96 27.02
31.27 20. **9 9.2** 26.

F To at S ig » S ig. S ig . N .S .

C J> at **.91 0.6M 0.383 -
s u m - *• 0.35

V arieties  (V )
(V13 Jaya 27.56 21.55 9.98 27.19
(Vg) Sabari 27.17 21.28 9.15 27.03
F Test N .S , N .S . Sig. 1 . iL> .

C .l a t 5$ - «» 0.271 -

1 m 1.1** 0. 1^9 - 0.06

Nitrogen le v e ls (H )

2ft (60 k g ) 26.Mf 21.20 9.51 27.13
1 2 <90 kg ) 26.60 21.2** 9.55 26.92
a3 (120 k g ) 29.0^ 21.80 9,0* 27.27
F Test N .S . EJ.S. N .S . K .6 .
c: B a t 5!l m • - «•

£ E q 1.**9 0.222 0.129 0.21**
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Table 6 (a )  Combined a f fe c t  o f tin e o f p i tin ting
and va r ie t ie s  an percentage s t e r i l i t y .

V arieties

*1

Tine o f planting

T I  A2 3
?r
%

Mb an

v i 26.63 25.95 30.M 27.22 27.55

V2 19.86 25.72 27.95 35.32 27.16

Me on 23.11 25.73 29.18 31.27

C 1 at 5/» 

S E 12

=* 6,95 

= 2.29
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percentage s tead ily  Increased with delay in planting 

ti- jo . Late planting (2^) recorded the mxiujufsi 

s t e r i l i t y  percentage. Jay a also showed m  Ix creasing 

trend. 3ut la te  planting (T^) had eaxijauai s t e r i le  

sp ike lets  and early  planting ( 1 . )  had miniiaua s t e r i l i t y  

percentage,

I.ie nitrogen l e w is  increased the percentage 

o f s t e r i l i t y  with increasing le v e ls  o f n itrogen. Jut 

the increase was not s ta t is t ic  o i ly  s ign ifica n t.

2.7  Panicle length

'Hie obsexvr tions on panicle length were taken 

and analysed and analysis o f variance ia  presented 

in Appendix V. lac aecau length o f panicle correspon­

ding to the d if fe re n t  treatments are presented in 

Table t

Prom the data i t  is  e v id e n t  that the t i a e  of 

planting s ign ific a n tly  Influences the p a n ic le  le n g t h ,  

l i e  len :;th of panicle decreased s tead ily  with delay 

in p lanting. E a rlie r  plantings (T^ one Tg) produced 

s ig n i f ic - n t ly  higher panicle length than th e  l a t e  

plantings ( i ^  «nc T ^ ) .  Panicle length o f  e a r l i e r  

p la n t in g s  (X^ and T g ) were on par, and so  vas  th n t  

o f l a t e i  plantings (T^ and T^). She e a r l ie r  planting 

(T g ) recorded the highest panicle length.



The va r ie t ie s  did not ; i f f e r  s ig n if ic  antly 

in  panicle length, but Jaya had s lig h t ly  higher 

pan icle length than Sabari.

Nitrogen le v e ls  did not s lg n if lc  n tly  increase 

the panicle length , but I t  s lig h t ly  Increased 1 th 

higher le v e ls  o f n itrogen. Panicle length at %  kg N/ha 

vas higher than that at 60 kg N/ha. Nitrogen at 

120 kg/nr the h ighest panicle length .

2.8 Branchlets per panicle

The observ-tiont o- the number o f branohlets

per panicle were teken a fte r  harvest and analysed.

The analysis o f variance 1b presented in Appendix V.

The raenr nu her o f branchlets per panicle corresponcing 

to the r i f f  oxen t  treatments • re given in Table 6.

As evident from the tab le , the time of planting 

s ign ific a n tly  Influenced the number o f branchlets 

per panicle. Tne e a r l ie s t  planting (T^ ) had s ign i­

f ic a n t ly  higher number o f br nchlets per panicle 

compared to the late: plantings (T^ air. ) .  The 

number o f brrccklots per paniflle showed a decreasing 

trenc with delay in  p lanting. The th ird  planting (T^) 

recorder the lowest number o f branchlets per pan icle, 

but the la s t  planting (T^) shoved an increase In number



o f branchieta. Early planting (T2 ) was found to 

have s ign ifica n tly  higher number o f branchlets thru) 

the la te  plantings (T^ and \  ) .  Early pi* ntings 

(T^ anti IV.) did not d i f fe r  s ig i i i f iC ’ ntly and so v;as 

the la te  p in «tings (T^ and ).

Tha number of bronchiefcs vciu; found to  be 

r i  :n if lean t’ ; higher in Jay?, th;-.*-, 3"b-<ri.

Tne le v e ls  o f nitrogen did not s ign ifica n tly  

in fluence the number o f branchlets per panicle. 

However i t  shewed a s ligh t increase with increasing 

le v e ls  o f r  ttroges. •

?*9 1000 Ornin weight

The o b s e rv  '.t io n s  « .  1C00 g r a in  v e i jh t  w ere  

re c o rd e d  h a r v e s t  and a n a ly s e d .  The a n a ly s is  o f

v a r l  -once t c o le e  a r e  p re se n te d  in  Appendix V . T ie  mean 

g air. w e igh t c o r re sp o n d in g  to  the d i f f e r e n t  trea tm en ts  

a re  p re sen ted  in  T a b le  6 .

Thouor'ho gr^ir weight vns not c ig n if lc  n tly  

influenced by time o f  p lanting, but i t  t : l i  ,htly 

decreased with delay in planting t in e .

T .f- v a r ie t ie s  did not s ig n if lc -n t ly  d i f f e r  

in t i e  1000 gra ir weight. 3ut Jay a had higher 1000 

grain weight than Sabari.
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The n itrogen le v e ls  did not s ig n if ic  n tly  

increase the 1000 grain wei ght. But 120 k ; K/ha (n^) 

gave higher grain weight than 60 kg H/ha (n-j).

2,10 Grain y ie ld

The observations on gr- in y ie ld  were recorded 

a fte r  harvest and analysed, Hie analysis o f variance 

tables are presented in Appendix V I, The mean grain 

y ie ld s  corresponding to the d if fe re n t  treatments are 

presented in Table 7 and F ig , h.fl

As evident from the ta b le , the tiae  of planting 

s ign ific a n tly  Influences the grain y ie ld . Trie grain 

y ie ld  showed a decreasing trend with delay in p lan tir , 

time. The la te s t  planting (T^) recorded the lowest 

y ie ld . Early planting (T g ) recorded the h i best y ie ld . 

Early pl- ntings (T^ and T^} recorded signific-.-ntly 

higher y ie ld  then la te  plantings <?-, and 1^). But 

between the early  plantings, and T  ̂ aid not d i f fe r  

s ign ific a n tly  in grain y ie ld  and so was the Inte 

plnrs tings (T j  hhd ).

The v a r ie t ie s  did not a i f f e r  s ig n ific a n tly  In 

grain y ie ld , though Jaya recorded s lig h t ly  higher 

y ie ld  than dabari.
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Table 7 E ffe c t  of t l m  o f p lan tin ,j,va r ie ties  and le v e ls  
o f nitrogen on dry matter production nnt 
grain y ie ld .

Dry matter producti:

Treatment® 30th day
a fte r
planting

60th clay
a fte r
planting

Total
dry matter 
at harvest

drain
y ie ld

TInr, o f planting 

T1

(T )
15S.*46 505.32 1036.19 5085

*2 133.89 **67.19 'iCfO. 31 5128

23 122.53 *+22.83 791.19 *+308
137.88 687.22 83^.03 *+273

F Test U.S. Sis. *“■ i., • S is.
c r ?it 5* - 67.67 2- 2.57 6*4*4
8 E m 8.662 •» - -

V arie ties  (7 )
(? ^ )  Jay-* 1*41.71 50*4.03 95*4.76 1+70*4
(V^) Tabari 13^.67 536.76 906.10 *4693
F Tost N .3 . N .S . a . 0 , i".

i t  • *-> #
C J: a t  5..? - «» - -
o i* - J2i 6.125 15.77 51.86 150.12

nitrogen le v  la  (

*■• ,j ( 60 It )
: io

130.*4*4 531.19 887.79 *4*427
ll2 (90 kg) 133.^3 509.67 978.73 *+85*4
I?3 ( 12C kg) 150.70 520.32 92*4.77 *481*+
lr Test G ig . U .S . i t .  a . K .S .
C D at '■ }% - - <•» -
G E m 1*+ , 15.93 38.77 172.38



The grain y ie ld  was not s ign ifica n tly  increased 

by nitrogen le v e ls .  But showed a s ligh t increase in 

grain y ie ld  with higher le v e ls  o f n itrogen, nitrogen 

a t 90 kg/ha. had the highest y ie ld .

2 ,11  I r y  natter production

Observations an dry s e tte r  production at 30th 

day, 60th day and at harvest were taker ana analysed 

separately and the analysis o f variance i »  presented in 

Appendix VI. Tie asm: values corresponding to d iffe ren t 

treatments are presented in Table 7 end F ig . h c

As evident from the t a i le ,  the dry matter 

production at 30th day a fte r  planting was not s ig n i f i -  

eantly a ffected  by tirie o f p lanting. But the dry matter 

production at 60th day a fte r  planting end at harvest ■— 

sign i f  icn.ntly a ffected  by t la e  o f p lanting. At 30 th 

day a fte r  planting^ crop planted on 25th September 

recorded t ic  h ighest dry matter accumulation and that 

planted or. 9th November < v  showed a s lig h t increase.

At 60th cicy a fte r  planting, crop planted on 9th 

November recorded s ign ifica n tly  higher dry matter pro­

duction than taut planted an a l l  other dates. The dry 

matter production showed a decreasing trend with 

delay in planting but fo r  the la t e  planting T  ̂ which 

recorded the highest dry matter production, T ie lowest



b a E ffe c t  o f time o f planting on dry
matter production a t various stages o f 
growth, v is* 30th day a fte r  planting, 
60th day a fte r  planting and at harvest*

b B E ffe c t o f time o f planting on to ta l
number o f sp ike lets , number o f f i l l e d  
grains and grain y ie ld .

b C E ffe c t  o f time o f planting on t i l l e r
production a t various stages o f growth 
v ie ,  30th day a fte r  p lanting, 60th day 
a fte r  planting and at harvest, and 
productive t i l l e r s  a t harvest.

b jp E ffe c t  o f time o f p lanting on nitrogen 
content o f straw at various stages o f 
growth v is .  30th day a fte r  planting, 
60th day a fte r  planting and a t harvest.
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dry matter production %&» recorded by 25tli October 

pi-‘acting. Twenty-fifth  September planting (T^) vas 

s i  n i f l c  rstly superior to 25th October planting (^ 3 )* 

There was no s ign ific a n t d iffe ren ce  in cry matter 

production between the cropE* planted on 25th September 

•no 10th .ictoixjr. S im ilarly  the crop planted on 10th 

October and 25th October were on par.

The dry matter production at harvest was 

s ig n lf ic *n t ly  influenced by time o f planting. The dry 

matter production was the h ighest in the crop p i tin ted 

on October 10th and. was s ign ific a n tly  hi,gher to  those 

p lm ted  on (T^) 25th October and 9th Fcvetaber (T g ). 

The e a r l ie r  planted cropsh«d higher dry matter than 

the crop planted on 25th ictobfer. The dry matter 

procuctdcn o f the e a r l ie r  planted crops were on par 

nnd so was that in la te  planted crops.

The v a r ie t ie s  did not s ig n ific a n tly  d i f f e r  

in  the dry natter production in any o f the stages 

o f growth. At 30th day a fte r  planting and o t harvest 

Jaya had higher dry matter production than Snbarl.

3ut a t 60th d«y a fte r  pl^ntin? Saber! hub more dry 

matter production than Jny*.
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U lt r a  ;cn le v e ls  s i g n i f i e s  n tly  in c re a s e s  the 

d ry  m tte r  production a t  30th au> a f t e r  p la n t in g • f r y  

ttv?x p rocuctiox i in c re a se d  s t e a d i ly  w ith  in c r e a s in g  

le v e ls  o f  n i t r o g e n .  N it ro g e n  a t  120 k g/h a  had s i g n i ­

f i c a n t l y  h ig h e r  dry ustter production than n it r o g e n  

a t  60 kg/ha axid 90 k g /h a . Dry m atte r p ro d u c t io n  a t  

60th cay a f t e r  p la n t in g  arid a t  H a rv e s t  were n o t  o a rk e d ly  

a ffec ted  by n i t r o g e n  le v e ls .  At 6Ctk cay a f t e r  

planting (9 0  k g )  had the lo w e s t  d ry  Batter production.y k-

f r y  Batter production c t n2 and Bj le v e ls  o f  n it ro g e n  

were lo ve r  then  that a t l e v e l .  At h a r v e s t  d ry  

a a t t e r  p ro d u c t io n  increased with n it ro g e n  a p p l ic a t io n .  

N it r o g e n  a t  n^ l fsV® l  had  higher dry natter p ro d u c t io n  

than and n^ l e v e l s  and had more dry natter 

p ro d u c t io n  than n^.

Th? tim e o f  p la n t in g ,  v a r i e t y  and le v e ls  of 

nitxogen in teraction  s ign ific a n tly  influenced the  

dry B r.tte r  p ro d u c t io n .

2 .12  Straw y ie ld

Observations on straw y ie ld  were taken a fte r  

harvest mi, analysed and analysis o f variance teo le  

axe givan in  Appendix VI* fbe icson straw y ie ld  

corresponding to  the c i f f  ©rent trcatsen t are given 

in  fab le  6.



As observed from the tab le , the straw y ie ld  

vas not s ign ifica n tly  Influenced by the time o f 

p lanting. But the ea rly  planting (T g ) had the highest 

straw yielc and showed a decreasing trend with delay 

in  planting.

Jaya hod higher straw y ie ld  than Subari. 3ut 

the d ifference was not s ta t is t ic a l ly  s ign ific a n t,

Bitrogen le v e ls  had no s ign ifica n t e f fe c t  on 

straw y ie lu . Bitrogen at 60 kg/ha (n^) had higher 

straw y ie ld  than 90 kg/ha (n^) and 120 kg/ha (n^ ).

2 .13  Grain straw ra t io

The grain straw ra t io  was computed a fte r  

harvest anc analysed and analysis o f variance table 

are presented in Appendix V. The mean grain straw 

ra t io  corresponding to the d if fe r e n t  treatments are

given in  Table 8.

The data show that time o f planting had no 

s ign ific a n t e f fe c t  on grain straw ra t io , j»ut i t  

showed a decreasing tr^nc but fo r  the la te  planting 

(% )  which shoved a s ligh t increase.

The v a r ie t ie s  a l-o  did not d i f fe r  s ign ifica n tly  

in  grain straw ra t io . But Sabarl had higher grain 

straw ra tio  than Jaya.



Table 8 Effect of tiiae of planting, varieties anti 
levels of nitrogen on straw ylela, harvest 
index and grain strew ratio.

!*sr>
straw

Treatments Strnv yield Harvest ratio
index

Time of planting (T)

T-i 7353 b2.^2 0.723

T2 7829 3c. &+ 0.652
T-» 72bb 35.36 0.623

\ 6162 ^0.33 0. 68Q
? le s t U.S.  ̂icj . K.S.
C .0 at 5/£ «* H-.23 *
3 H d 515.5 ■M> Q.&7

V arie ties  (V )
(V^) Jaya 7322 38.87 0.6^9
(V0 ) Sabari 6972 33.62 0.690
F Test U.S. 3 • « > . Is . S) *
C.u at 5/> e» - -
S £ i-i 3 6 M 0.98 0.03

Bifcrogen le v e ls  (B )
F-j (60 kg) 7203 37.6o C.629
«U (90 kg) 6752 U1.69 C.7^8
B3 (120 kg ) 7187 3 .33 0.632
F Test U.S. Si,;. s ig .
C D at m 3.11 c .089



The nitrogen le v e l  s i p i i f ic -n t ly  a ffected  

th e  grain straw ra t io . Nitrogen a t  90 kg/ha (n^ ) 

recorded s ign ific a n tly  higher grain straw ra t io  than 

nitrogen a t  60 kg/ha (n<g) and 120 kg/ha(n^)* But the 

grain s tra w  ra t io  a t 60 kg N/ha/were on par.

2 , 1** Harvest index

Harvest index was computed and analysed and 

analysis o f variance table are presented in Appendix V. 

The mean data on harvest index corresponding t o  tne 

d if fe r e n t  treatments are given in Table 8.

I t  is  evident from the tao le  that harvest 

Index was s ign ific a n tly  influenced by the time o f 

p lanting. The highest harvest index was noted in the 

crop planted on 25 th September (T^ ) and i t  ah owed a 

decreasing trend, but fo r  the November 9th planting (31). 

Tw enty-fifth  September planting (T«j) and November 9th 

planting (3^) were s ign ifica n tly  s u p e r io r  to  25th 

October planting (T ^ )t whereas a l l  planting times 

except 25th )ctober planting (T^, T2 and T^) were on 

par ?uid 25th October planting and 10th October 

planting ..ere also on par.

The harvest index was not s ign ific a n tly  

a ffec ted  by the v r ie t ie s  tried.. But Babari had higher 

harvest index than Jaya.



Tne nitrogen le v e ls  were found to exert a

s ign ific a n t Influence on harvest index. Nitrogen

at 90 k ;/ha (n^)  s ign ific a n tly  increased the harvest 

Index over the other le v e ls  o f n itrogen. But there 

was no s ign ifica n t d ifferen ce  between nitrogen at 

60 kg/ha (n^) and 120 kgyfaa (n^>.

3 Chemic-1 analysis
3.1 Total nitrogen content o f plant parts
3* 1*1 Nitrogen content o f straw

The plant samples a t 3uth day, 6cth day 

a fte r  planting and at harvest were taken ar:b analysed 

separately. The analysis o f Variance table are 

presented in Appendix V II.  The mean nitrogen content 

correspondin,: to  the d iffe ren t treatment are given 

in  Table 9 and F ig .5

The resu lts show that the tiiao o f planting had 

s ign ific a n tly  influenced toe n itrogen content o f 

plants in a l l  stages o f growto. The nitrogen content 

was h i neat t  30th day a fte r  p lanting and i t  gradually 

decreased with age o f plant and w.s the le a s t  at 

harvest. October 25th planting (T^ ) recorded the 

h ighest percentage o f nitrogen in a l l  stages o f  obser­

vation . At 30th day a fte r  p lanting, the la te  p i nted 

crops ;'Tj and recorded s ign ific a n tly  higher percentage
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Table 9 E ffe c t  o f time o f p lanting, v a r ie t ie s  and le v e ls  
o f nitrogen on nitrogen content o f s t r  v , gr in 
nnt grain protein content.

P e rc e n ta g e  o f  n it r o g e n

Treatments Strav Grain Grain
30th day
a fte r
planting

60th At 
day harve- 
a fte r  s t 
©lantinn

protein
content

Time o f planting

*1 2.3k 1.k9 0.981 1.53 9.73

h 2.29 1.53 0.901 1.30 7.73

h 2.99 1.87 1.180 1.37 8.13

\ 2.92 1.61 0.806 1 .k6 8.68
F Test Big Big B ig 1: .S V w »w *
C D a t 51 0.328 0.236 0, 1^3 - -
S B  I « • - 0.083 0.^97

V arie ties  (V )
> Jaya 2.67 1,6 1 0.95 1 „M* 8.56

<V2 ) Sabari 2.61 1.63 0.98 1.39 8.27
F Test U.S. li .s . N.S. N • S • i t, 3 .
G 1 a t 5^ ** - - * -

3 E 21 0.076 0.055 0.033 0.003 2 . 8k

Nitrogen le v e ls  (N )
(60 kg ) 2.60 1.59 0.951 1.36 8.10

H2 (90 kg) 2,67 1.57 0.9M 1 .M> 8.66
« 3 (120 kg ) 2.65 1.72 1.010 1.^3 8.k9
F Test K.B. R.S. U.S. li . k). N. S.
G 0 at 5% - • 00 - 00

3 K EJ 0.076 0,058 0, 0M* G,Q*f2 0.2^9



o f nitrogen than the early  plantings (T^ and I , , ) .  The 

nitrogen content o f the early planted crops ax-6 

X2 and t ie  la te  planted crop r^ and \  were on par.

At 60th day a fte r  planting, 25th October planting (X^) 

recorded s ign ific a n tly  higher n itrogen ccar;tent than 

«11 other pla nting, dates. But the crops planted on 

October 10th and November 9th (T^ and T^) were on par 

nnd a l o the early  planted crops ( 1  ̂ and T^) were on par.

The percentage o f nitrogen at harvest in  t i e  crop 

planted on 25th October (T^) was s ign ific a n tly  higher 

to  that of a l l  other plantings. The H itm  en content 

o f the crop planted on 25th September (T^) was found 

to  be s ig n if ic -n t ly  higher to  that planted on on 9th 

November (% ) .  But the early  planting (1^ anti T^) 

were on par, and so vest 10th Octooer November 9th 

plantings (X2 and

The nitrogen content o f the plants did not 

i f f e r  s ign ific a n tly  with V a r ie tie s , in  any o f the

stages o f growth. But Jaya had higher percentage o f 

nitrogen at 30th day and 60th day a fte r  p lanting. But 

a t harvest Sabari had higher n itrogen content than Jaya.

Toe nitrogen le v e ls  did not s ign ific a n tly  

a f fe c t  the nitrogen content o f p lant in any o f th® 

stages o f growth. But the nitrogen content a t 120 kg/ha(n^)
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was h i her than that a t 60 kg H/ha (n«j) and 90 kg 

If/ha ( « 2 ).

3# 1 .2  Nitrogen content o f grain

Samples were co llected  at harvest and analysed 

and the analysis o f variance tables are presented in 

Appendix V II. Th© aean values corresponding treatments 

are given in fab le  9 end F ig  ...6

The nitrogen content o f grain was not s ign i­

f ic a n t ly  influenced by the tid e  o f  p lanting, though 

September 25th planting ( f^ )  had s lig h t ly  higher 

percentage o f nitrogen than that o f other p lantings.

The v a r ie t ie s  a lso did not vary s ign ifica n tly  

in the nitrogen content o f grain . 3ut Jaya had 

s l ig h t ly  higher nitrogen content than Sabari.

The nitrogen content o f grain  was not s ign i­

f ic a n t ly  influenced by the nitrogen le v e ls ,  iu t the 

nitrogen at 90 kg/ha (n2) had s lig h t ly  higher nitrogen 

content than other le v e ls  o f n itrogen.

3. 1.3  Grrin protein content

The data on gr- in protein cor?tent are presented 

In Table 9 and fe e  analysis o f v- rifanc© in Appendix V II,



From the tab le i t  is  evident that th?’ time 

o f planting had no s i n if ic a n t  influence on grain 

protein  content.

The v r ie t ie s  also dia not d i f fe r  s ign ifica n tly  

in  gr in  protein content.

The nitrogen le v e ls  a lso had not e ffec ted  

the grain  protein  content, though nitrogen a t 90 kg/ha 

was noted to g ive  a s ligh tly  higher percentage o f 

grain protein compared to other le v e ls  o f applied nitrogen.

3.2 Uptake o f nitrogen by p lant parts

3. 2 .1  Nitrogen uptake by straw

The data or nitrogen upt ke by plants are 

presented in Table 10 and analysis o f  v-riane.f? In 

Appendix V I I I .

The uptake o f nitrogen was not s ign ifica n tly  

influenced by the planting time a t 30th day a fte r  

p lanting and at harvest. But i t  was s ign ifies  r.tly  

influenced by time o f planting a t 60th day a fte r  

p lanting. The November 9th p lanting ( rJ^) had s ig n i f i ­

cantly higher uptake o f n itrogen compared to  a l l  other 

p lantings. The other planting dates old not d i f fe r  

s ig n lf ic  -n tly  in the uptake o f  n itrogen.



so

There vas no s ign ifica n t d ifference in 

uptake o f n itrogen between the v a r ie t ie s  in  any o f 

the stages o f growth, Jaya had higher nitrogen uptake 

a t 30th day a fte r  planting than Sabari, At 60th day 

a fte r  planting end a t harvest Sabari had more 

nitrogen uptake than Jaya* The In teraction  between 

time of planting and v a r ie t ie s  vas found to s ig n i f i ­

cantly a f fe c t  the uptake o f n itrogen at 60th day a fte r  

plan.ting (Table 1** b ). Bi Jaya the nitrogen uptake 

increased progressively  with delay in planting and 

the November 9th planting ) recorded the highest 

nitrogen upt ke. In Sabari no i.-uch a t r n d  was seen, 

though tiic November 9th planting (% .) had the highest 

uptake. The naxisaura nitrogen uptake was recorded by 

November 9th planting ( \ )  o f Jaya. I t  was s ig n i f i ­

cantly superior to  a l l  other dates of planting except 

the November 9th planting (2^ ) o f Sabari. Th© uptake 

values did not very s ign ific a n tly  in  September 25th 

(T ^ ) ,  October 25 th (T^> and November 9th (T^) plantings 

o f Sabari, The ! ov^-sber 9th (%t ) planting o f Sabari 

had more nitrogen upt ke than the October 10th 

p lanting (T^ ). Sab?ri planted on September 25th (T^) 

and October 25’th (T^ ) had oors nitrogen uptake than 

September 25th planting (T^) o f Jaya*



fab le  10 e f fe c t  o f  time o f p lanting, v a r ie t ie s  and le v e ls  
o f nitrogen on nitrogen uptake by stra.w , grain 
anti to ta l nitrogen uptake a t harvest.

Hitrogen uptake in  kg/ha

Treatments
Uptake by straw Uptake Total

30th day
a fte r
planting

60th day
a fte r
planting

At
har­
ves t

by
grain

N uptake 
a t
harvest

Time of planting 

T1

(T )
36.86 75.92 50.30 80.67 130.12

m
2 30.6** 72.52 **5.09 73.52 121.22

T3
36.76 81.M 53.20 **6. 1** 95.67

\ 39*5 109.97 37>3 51.22 * .8 7
F Test U.S. S ig. H.S. Big. Big.

C r  a t 5% 7.18 16.06 m 19.69 27.22

S E Q 2.369 «e **.31 - -

V arie ties  {V )
) Jaya 37.17 81.92 **6.*+6 65.57 115.90

(Vp) Babari * .6 8 87.99 **6. * 60.20 105. 0**
F Test L .S . M.S. K K»b.

C E at 5% tm . m - 4P»

S i m 1.67 3.7 3.05 ^.59 6. *

Levels o f n itrogen (N )

H. (60 k g ) 33. * 8**.25 **2.**6 58.86 101.75
b2 (90 kg) * .9 1 79.69 **8.60 68 .**0 116.35

(120 k g ) 3 9 .* 9 0 .* **8.**7 61.39 113.30
F Test B ig. M.S. 1« *B. K.S. L . *J.
C.L. at 5% 3.97 • m - -
3 h m ** **.66 3.22 * * *? 5.28
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Table 10 (a )  Combined e f fe c t  o f t la e  o f planting 
anc va r ie t ie s  on nitrogen uptake by 
straw at 60 th day a fte r  p lanting.

V arie ties
Tirue o f  planting

Mean

T1 Tl 2 T3 \

v i 59.59 75.62 76.30 116.17 81.92

V2 92.23 69.M 66.52 103.78 87.98

Mear 75.91 72.51 81.30 109.97

CD at 5% •  22.72

S E aj *  ?.b$



The nitrogen le v e ls  s ign ific a n tly  a ffected

the nitrogen uptake at 30th day a fte r  planting, while 

i t  vas unaffected at 60th day a fte r  planting and at 

harvest* The nitrogen uptake Increased progressively 

with increase in the le v e ls  o f nitrogen* ISitroge-n 

at 120 kg/Vm had s ig n ific a n tly  higher nitrogen uptake 

than thnt a t 90 kg N/ha and 60 kg &/ha, which were on 

p -r. Hue time o f planting va r ie ty  ahd nitrogen 

in teraction  vas f  >und to  s ig n ific a n tly  influence the 

nitrogen uptake at 30th day a fte r  p lanting, while no 

such in ternet! m  vas found at 60th day a fte r  planting 

and at harvest,

3*2 .2  n it ro g e n  uptake by grain

The data on nitrogen uptake by g r-in  are 

presented in T b le  10 and analysis o f variance in 

Appendix V I I I .

I t  1: evident f i o m  the to.-Jlo, ih-.t the time 

o f p".- iitir.g b ig ii i f ic  iit ly  i if fe e  tec- the nitrogen upti-ke 

by grain, rstyog^n uptime progressively  decreased 

wit"; s'elny 'Jp plravti.ng# except the loveabcr 9th 

planting (T^),, vheir- i t  showed a s l ig h t  Increase. 

Uptake of nitrogen was highest in  September 25th 

planting (T .j) and the lowest was in October 25 th



planting (T ^ ). The nitrogen uptake by grain in  early 

planting (T^ and Tg) were s ign ific a n tly  higher to 

the la te r  plantings (T j  and T^).  September 25th 

planting (T^ ) and October 10th planting (T g ) did not 

vary s ign ific a n tly  in  n itrogen uptake by grain . 

October 25th and November 9th planting (T^ and 

were a lso found to  be an par.

The v a r ie t ie s  did not d i f f e r  s ign ific a n tly  

in  nitrogen uptake by grain . But Jaya had s ligh tly  

higher value than Satari.

N itrogen a t 90 kg/ha was found to  have higher 

n itrogen uptake compared to  other le v e ls ,  though the 

d ifferen ce were not s ta t is t ic a l ly  s ign ific a n t. Hon© 

o f th© in teractions were found to  have any Influence 

on nitrogen uptake by grain .

3*2.3 Tota l uptake o f n itrogen

The data on the to ta l uptake o f  n itrogen 

rfc harvest are presented in Table 10 and 

analysis o f variance in Appendix V I I I .

The time of plantings s lg n lf ic  n tly  a ffected  

the to ta l n itrogen uptake a t harvest. The nitrogen 

uptake p rogressively  decreased with delay in planting. 

The November 9th planting (1^ ) recanted the lowest
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nitrogen upturn. Nitrogen uptake in September 25th 

p lanting ( 1 ^ )  was thr h ighest am  I t  as s ign ifica n tly  

higher th&n th a t  at October 25th awe November 9th  

planting:* (T-j ami T^)- The early  p la t in g s  were on 

par in the to ta l nitrogen uptake, the n itrogen 

uptake in Jctober 1Qth (T^ ) p lanting, October 25th 

( T y  and November 9th ( \ )  planting were also on par.

The tot <‘L nitrogen uptake was not s ign ific a n tly  

Influenced by 'Varieties, though Jaya had raore nitrogen 

uptake to an S&bari.

The nitrogen le v e ls  did not s ign ifica n tly  

influence n itrogen uptake by the plant, though nitrogen 

a t 90 kg/ha (ng ) had s lig h t ly  higher uptake values 

than that at 60 kg ll/ha (n^) and 120 kg 11/ha (n^ ).

The tln.e o f p lanting, nitrogen in teraction  s ign ifica n tly  

a ffected  the to ta l nitrogen uptake at harvest 

(Table 10 b ).  The h ighest nitrogen uptake was noted 

in Septemoer 25th planting (T^ ) with 90 kg N/hs (n^)*

I t  was s ign ifica n tly  superior to the nitrogen uptake 

a t 9cto er 25th (T^) and Noveaibcr 9th plantings (T^) 

a t same le v e l  (n^) o f nitrogen application . Also i t  was 

s ign ific a n tly  superior to  the October 10th and 

November 9th planting (Tg and T^) a t 120 kg N/ha,

The total nitrogen uptake at September 25th planting (T^)
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Table 10 (b ) Combined effect of tine of planting 
and levels of nitrogen <m to t-! 
nitrogen uptake at harvest.

Tirae of planting 
lixti'ugei'i Ms an
levels r »  rfl ~n ne

*1 A2 3 *’

8j 11C.U8 119.^6 77.21 99.86 101.75

a2 151.57 123.67 87.M 102.77 116.35

“3 126.31 120.51 122.38 82.00 113.30

Mb an 130.12 121.21 95.67 9^.87

C D at 5% •  y o M

St m - !o• 5 7



at 90 kg N/foa and 120 kg K/ha (n2 end n^) and 

October 25th planting (T^) a t 120 kg h/hs. (n^) 

were on par.

3*3 Phosphorus content o f plant parts 

3*3*1 Phosphorus content o f straw

The data on phosphorus content o f straw at 

the various stages o f crop growth are presented in 

Table 11 and F ig . ; and th® analysis o f variance in  

Appendix IX.

The d if fe r e n t  time o f planting did not s ign i­

f ic a n t ly  influence the phosphorus absorption by crop 

a t 30to day a fte r  planting and a t 6uth day a fte r  

p lanting. But the phosphorus content o f strew at 

harvest was s ign ific a n tly  Influenced by t i  .e o f planting.

The phosphorus content o f  straw in October 25th
•J- c,

planting (T^ ) was s ig n ific a n tly  higher that o f 

Hovembcr 9th planting < V .  but was on par with 

September 25th and October 10th p i n tin g „ (T^ and T2>.

The phosphoru; content the ea rly  plantings (T^ and Tg) 

were also s ign ific a n tly  higher to November 9th 

planting (T^ ).

V a r ie t ie s  s ign ific a n tly  d iffe red  in phosphorus 

content at 30 th day a fte r  p lanting w h ile, t  lie re was



Table 11 E ffe c t  o f tine o f planting, v a r ie t ie s  and 
le v e ls  o f nitrogen on phosphorus content 
o f stTrM and grain.

Percentage o f phosphorus

Treatments 30th day 60th day Straw
a fte r  a fte r  a t Grain
planting planting harvest

Tlnjo o f p i ~nting (T )
T1 0. 31*9 0.301 0.1& 0.281

T2 0.339 0*202 O.lBO G.2V9
rp

3
%

0.350 0.293 0.197 0.29*
0.368 0.237 0.13^ G. 2®*G

F Test U.S. K • S. s ig . Sig.
G L a t 5 i • e» 0.025 0.026
S £ I 0.0082 0.0091 - -

V arie ties  (V )

( V'|) Jaya 0.363 Q.289 0.179 0.258
(V2 ) Sabari 0. 31*0 0.292 0.168 0.25^
F Test Gig U.S. It« s . 2. * G«

C 1 at 5% 0.018 - a»

S E a 

Levels o f Nitrogen <;io

0.0061* 0.006 0.006

(60 k g ) 0. $*5 0.287 0.163 0.258
K2 (90 kg) 0.353 0.289 0.173 0.258
n3 (120 kg) 0.357 0.295 0.186 0.262
F Test U.S. h *S . Sig. h •s .

c . l  »t <•» - 0.018 -

S E m 0.005 0.0056 - O.GOO



83

no s ign ific a n t d iffe ren ce  between va r ie t ie s  at 

60th day a fte r  planting and a t harvest. Jaya recorded 

s ign ific a n tly  higher percentage o f phosphorus than 

Sabari r t 30ih day a fte r  p im tin g .

The nitrogen l e v e l s  did not m arked ly  influence 

th e  phosphorus content a t 30th day and at 60th cay 

a fte r  p lanting. Dut the nitrogen l e v e l s  s ign ific a n tly  

Influenced pUonohorus content o f s tr 'V  at harvest.

The pa p'<02'us content o f strav showed an increasing 

tren d  i t h  increasing le v e ls  o f applied n itrogen In 

a l l  stages o f irowth. Phosphorus content o f straw 

a t 120 k : N/ha ( a ^ )  was s ign ific a n tly  superior to 

that a t  60 kg H/ha (n^ )•  The phosphorus content o f 

str^w at 60 kg 14/ha (n^) and 90 kg M/ha (Ug) were on 

par on- slso the phosphorus e x t e n t  o f straw at 

90 kg  ll/no (rsg ) and 120 k g  M/ha (n^) were m  par. 

iloris of the in teractions ware found to s ign ifica n tly  

a f f  ect ten? Phot:-#, oruit content o f straw.

3. 3*2 Phosphorus c o n te n t  o f  grain

The oata on p h osph orus cot; tent o f g r»in  are 

presentee in Table 11 and F ig . end analysis o f  

variance in Appendix IX.
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As evident froa  the tab le , phosphorus 

content o f grain was s ig n ific a n t ly  a ffec ted  by the 

time of p lan ting. The phosphorus content o f grain 

showed a decreasing trend with delay in  t r  msplanting, 

but fo r  th© October 25 th pinnting (T^ ). The phospho­

rus content o f grain in September 25th planting (T^) 

was found to  be s ign ifica n tly  higher than that at 

October 10th and November 9 th p lanting-(Tp sand ).

But the phosphorus content o f grain in September 2 5 th 

and Dctoher 25th planting (T^ and T^) were on par.

The phosphorus content o f grain in the la te r  plantings 

< V  h  and were also on par.

The phosphorus content o f gr in was not 

signU fie n t ly  influenced by the v a r ie t ie s .

The nitrogen le v e ls  did not s ign ific a n tly  

in fluence the phosphorus content of grain . But there 

was a s ligh t increase in phosphorus content with 

increase in  n itrogen le v e ls .  Hone o f the in teractions 

were found to s ign ific a n tly  a f fe c t  the phosphorus 

content o f gr ins.

3.1* lip tali© o f phosphorus by plant parts
3A .1  Uptake o f phosphorus by straw

Tlie date on phosphorus uptake by p i Jits a t

various stages o f crop growto are presented in Table 12



anc analysis o f  variance in  Appendix X.

I t  is  evident from the tab le , that the 

phosphorus uptake by straw a t 30th day a fte r  planting 

and 60th day a fte r  planting were s ign ific a n tly  

a ffected  by the time o f p lan ting. But, the phosphorus 

uptake by straw at harvest was not s ign ific a n tly  

a ffected  by time of planting. The phosphorus uptake 

by straw showed a decreasing trend with delay in 

p lanting, but fo r  the November 9th planting ( \ ) t at 

30th day and 60th cay a fte r  p lanting. The phosphorus 

uptake by straw in  September 25th planting (T^ ) was 

s ign ific a n tly  higher to  tha t in October 10th and 

October 25th p lan ting;(Tg and T^) a t 30th day a fte r  

p lanting. The November 9th planting (T^ } had s ign i­

f ic a n t ly  higher phosphorus uptake then that in 

October 2 5th (T , )  p lanting. But, there was no marked
.~s

d ifference in phosphorus uptake between September 25th 

planting and November 9th planting (T^ and \  )* The 

phosphorus in October 10th p lanting (T? ) and November 

9th planting (1^ ) were on par and also in October 10th 

planting ( t r j ) anc October 25 th (T^ ) planting*. The 

phoephorus uptake, a t 60th day a fte r  p lanting, was 

s ign ific a n tly  higher in Noveaber 9 th ( \ )  planting 

compared to that in a l l  other p lantings. There vas no 

s ign ifica n t d iffe ren ce  in phosphorus uptake between 

the ea rly  plantings (T^, Tg and T^).
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Table 12 E ffe c t  o f time o f p lanting, v a r ie t ie s  and 
le v e ls  o f n itrogen on phosphorus uptake by 
straw, grain and to ta l phosphorus uptake at 
harvest*

Treatments

Phosphorus uptake kg/ha

Phosphorus uptake by straw Grain

30th day 60th day At 
a fte r  a fte r  harvest 
planting planting

T o ta l
at
harvest

Time o f p lanting (T )

h

*8
*3
\
F is  s t 
C i  a t 5,4

E m

V arie ties  <V)
(¥.,) Jaya

<V2> Sabarl 
F Tec t
C *• at "j'%
S E 23

Levels of nitrogen

1*̂  <60 kg)
K2 <90 kg )  
it3 <120 kg )
F Test 
C jU at 5 $
£> £ a

5.k3 15*08 9.3k 1k. ̂ 23.69
k.53 12 . 9k 9.01 13.87 22.88
*+.26 12.65 8.76 8.66 17.^3
5.0k 19.76 6.26 8. 8k 15.11
S ig. Slg* U.S. 3 ig. S ig .

0.77 2.^38 m 3.69 5.55
• - 0.77 ** •»

5.11 lk *58 o.sk 11.8 1 20.65
k .52 15.63 7.05 11.05 18.90

d ig . N .o. h , 3 . IS.S. It. 3.
0.5k - • -
• 0.57 0,55 0.86 1.29k

k.k6 15.30 ?.ka 10,99 18.k l
k.63 1k. 65 8.6k 12.06 20.71
5.35 15.38 8.96 11.25 20.22
d ig . K.S. U.S. li.o . h .

0.50 - • • m
- 0.61 0 5 0.62 0.83



©i® phosphorus uptake by s tr  w was s ign i­

f ic a n t ly  Influenced by v a i le t ie s  a t 30th day a fte r  

p lanting, whereas a t  60th day a fte r  planting and at 

harvest no such influence was exerted by the 

v a r ie t ie s . Jaya recorded markedly higher phosphorus 

uptake at 30th day a fte r  p lanting,

The n itrogen le v e ls  were found to s ig n i f i ­

cantly a f fe c t  the phosphorus uptake by straw at 30th 

day a fte r  p lanting. Ho s ign ifica n t influence o f 

le v e ls  o f applied nitrogen vas noticed in phosphorus 

uptake at 60th day a fte r  planting ant at harvest.

The phosphorus uptake Increased .markedly with increase 

in le v e ls  o f n itrogen a t 30th day a fte r  p lanting. 

Phosphorus uptake at 30th day a fte r  planting was 

s ign ific a n tly  higher a t 120 kg M/ha (n^) than that 

o f 90 kg N/ha ana 60 kg I/ha. But tee phosphorus 

uptake at 60 kg K/ha and 90 kg M/ha were on par. The 

time o f p lanting, Variety ant; nitrogen in teraction  

vas found to  s ign ifica n tly  a f fe c t  the phosphorus 

absorption at 30th day a fte r  planting and a lso at 

harvest.

3.^.2 Phoaphovus uptake by grain

The data on phosphorus uptake by gr In are 

presented in Table 12 anc analysis o f Variance in 

Appendix X*
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I t  i s  evident fro a  the table that phos­

phorus uptake by gr^in is  s ig n ific a n tly  influenced 

by the t ls e  o f  planting. The phosphorus uptake by 

grain progressive ly  decreased v ith  delay in planting, 

except the crop planted on 9th o f Bovesoer ( \ ) »  

Phosphorus uptake by grain in early  plantings (T^ 

an  ̂ Tg) vert s ign ifica n tly  higher tfmn that in  la te  

planted crops (T^ and ^ ) .  But, the phosphorus 

uptake in the early  planted crops (T^ and Tg) did 

not d i f fe r  s ign ific a n tly  and that in the la te  planted 

crops ( 1  ̂ and 3^) also did not d i f fe r  s ign ific a n tly .

The v a r ie t ie s  did not c i f f e r  s ign ific a n tly

in the phosphorus uptake by gra in . But, the Variety 

Jaya recorded more phosphorus uptake than Sabari in 

a l l  the stages o f growth.

The nitrogen le v e ls  had no s ign ifica n t 

Influence on the phosphorus uptake by grain . But 

i t  increased s lig h t ly  v ith  90 kg B/ha (ng )  than that 

in  60 kg H/faa (n^).  Bone o f the in teractions were 

found to  have any s ign ifica n t influence on phosphorus 

uptake by grain .

3.^.3 Total uptake o f phosphorus

Trie data on to ta l phosphorus uptrske are

I



presented in Table 1? and analysis o f v  riance in 

Appendix X,

The to ta l uptake o f phosphorus was s ign i­

f ic a n tly  influenced by the t la e  of planting. The 

phosphorus upt; ike eadtiblted a decreasing trend with 

delay in planting time* The to ta l phosphorus upt ike 

in th ea rly  planted crop (T^ ) was s ig n ific a n tly  

higher than that in the la te  planted crops (T^ and 

The crop planted on October 10th (I 'g ) had markedly 

higher phosphorus uptake than th® la te  p lant crop 

(T ^ )» Jut the phosphorus uptake in tine ea r ly  planted 

crops (T^ and Tp) were on par and that in  Tp end 

were also on par. The la t e  planted crops (T 0 

and T^) did not d i f f e r  s ig n ific a n tly .

The v a r ie t ie s  did not d i f f e r  s ign ific a n tly  

in the to ta l phosphorus uptake. However, Jaya had 

more phosphorus uptake than Sabari.

The nitrogen le v e ls  had no marked e f fe c t  

on the to ta l phosphorus uptake by r ice  at harvest.

But the iotr-,1 phosphorus uptake increased with higner 

le v e ls  o f applied n itrogen . Application o f 90 kg h/ha 

(n^) resulted in more phosphorus uptake th r



The data on the potassium content o f straw 

at d iffe ren t  stages o f growth are presented in 

Table 13 and F ig .-  Th© analysis o f variance tables 

are presented in Appendix X I.

I t  i s  evident from the tab le , that the time 

o f planting had no s ign ifica n t influence on potassium 

content o f straw in any of the stages o f growth.

The potassium content o f straw was the h ighest at 

early  stages o f growth anti i t  gradually decreased

with age f  the p lant, and at harvest the potassium

content o f straw was th© low est.

The v a r ie t ie s  did not d i f f e r  s ign ific a n tly  

in potassium content a t 30th day a fte r  p lanting and 

a t ha rves t. But, at 60th day a fte r  p lan ting, toe 

potoesiun content s ign ific a n tly  varied with va r ie ­

t ie s .  Snbsri recorded higher potassium content 

than Jaya.

The potassium content o f straw in a l l  stages 

of gro’.’th was found to be unaffected by le v e ls  of 

applied, n itrogen, lion© o f toe in teractions were found 

to influence the potassium content of straw.

3.5 Potassium content In plant parts
3.5*1 Potassium content of straw



Table 13 E ffe c t  o f time o f  p lanting, v a r ie t ie s  and 
le v e ls  o f nitrogen on potassium content o f 
straw and grain.

Percentage o f potassium

Treatments
Potassium con ter: t o f straw Grain

30th day 
a fte r
planting

60th day
a fte r
planting

At
harvest

Time o f planting <T)
rp 1,77 1.59 1.60 0.280
T., 1.60 1.k6 1.^3 0.320

1.71 1.60 1.M 0.320

\ 1.73 1.59 UkQ 0. 30Q
F Test N.o. U.S. li.S. S is.
C D at $;-J * m - 0.02k
•' t+ m 0.063 0.037 0.083 -

V arie ties  (V )
(¥,} ) Jaya 1.70 1.52 1 »k6 0.30

(V2 ) Sabari 1.71 1.6o 1.50 0.31
F*l03t M.S. s is . «o . ft? O
C J. at *)% m 0.079 - m

S I* M O.GM? - Q.059 0.005

Nitrogen le v e ls  '(N)

N«l <60 kg) 1.73 1.60 1.69 0.31
Bj, <90 kg) 1.67 1.55 1.W6 0.30

(120 kg ) 1.70 1.52 1A9 0.31
F Test li.S . M.S. r*. s. M.S.
C jl, a t 5% - - - •
8 £ si 0.020 0.02k 0.0**7 0.0059



3*5.2 Potassium content of grain

Th© d a ta  on p o ta ss iu m  c o n ten t o f  g r a in  a re  

p re se n te d  In  T a b le  13 and F I g .  The a n a ly s i s  o f  

v a r ia n c e  t a b le  a re  g iv e n  in  Appendix  X I .

I t  i s  evident from the table, that the time 

of planting significantly affected the potnssiua 

content of grain. The crops pi .or, ted. or 10th October 

and 25th betober (Tg and T^) had toe highest percentage 

of potassium and w ere signtfic f i t l y  cupoiior to that 

planted 25th September (T^). There was* no 

significant difference in potassium content of g r a in  

between to e  laterplanted crops (Tg, T  ̂ and T^). 

September 25th planting and Boveraber 9th planting 

w ere a l s o  an p a r .

The v a r i e t i e s  a id  n o t  d i f f e r  s i g n i f i c a n t l y  

in  th'-* p o tn ss iw B  c o n te n t  o f  g r a in .  B u t , S a b a r i  had  

h ig h e r  p o ta ss iu m  c o n te n t  than J ay a .

L e v e ls  o f  n it ro g e n  had no in f lu e n c e  on toe  

p otn ssium  c o n te n t  o f  g r a in *  Hone o f  th© in t e r a c t io n s  

w ere found to  s i g n i f i c a n t l y  in f lu e n c e  toe p o ta ss iu m  

c o n te n t  o f  g r a in .



F ig , 5 E ffe c t  o f time o f planting ®  N, P 
and K content o f grain and straw*
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3.6 Potassium uptake by p lant parts

3.6.1 Potassium uptake by straw

The data on potassium uptake by straw are 

presented in Table 1  ̂ and analysis o f variance in 

Appendix X II .

As evident from the tab le  tee time o f 

planting had no influence on tee potassium uptake 

a t 30th day a fte r  planting and also a t harvest. But 

potassium uptake a t 60th day a fte r  planting was 

s ig n i f ic m t ly  influenced by the time o f planting.

Hie la te  planted crop (3^ ) had the highest potassium 

uptake and was s ign ifica n tly  superior to  a l l  otner 

dates o f p lanting. The ea r ly  planted crop (T^ ) 

had s ig n if ic  n tly  higher uptake o f potassium than 

the la te r  planted crops (Tg and T^). H e  uptake o f 

potassium in the Ictober plantings (Tg and X^) 

did not d i f f e r  s ign ific a n tly .

H e  v a r ie t ie s  did not d i f fe r  in potassium 

uptake a t 30th day a fte r  planting and a lso a t 

harvest. But tee va r ie t ie s  s ig n i f ic  n t ly  varied  in  

potassium uptake at 60th day a fte r  planting. Sabari 

recorded higher potassium uptake tea® Jaya.

The uptake o f potassium a t 30th day a fte r  

planting was s ign ific a n tly  influenced by the le v e l o f
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Table 1k Effect of tiiae of planting,varieties end levels 
of nitrogen on potassium uptake by strav, grain 
ant total potassium upt ke.

Potassium uptake kg/ha

Treatments 30th day
a fte r
planting

str^v 
6oth day 
a fte r  
p lvntin  5

At
harvest Grain

T o tall 
uptake 
at har­
vest

Time o*‘ planting 

*1

(T )
27.01 83.68 81.33 18,90 96.23

h 20.73 68.31 70.69 17.75 8b . 69

*3 20.59 68,1k 61.95 11.20 73.10
23.59 108.89 69.09 11.02 8u.11

F Tc:-«t R. S. Big. K.B. Big. K.B.
V-’ '*■%/#!.• U y /& * 11.?+ • *.27 mm

:J i  is 2.06 8.635 m 6.71

Varieties (V)
( i^ )  Jaya 23.56 76.61 71.95 13.97 85.89
(•!*•)} oiibarii. 22.M 87.90 69.68 13.67 83.^7
F fe a t K.B. Big. K.B. K.B. * ,B,
C t ' - t j / ‘j . 8.30 • - -
IE «a 1.658 m 8.22 1.00 *>.75

Levels or Nitrogen

W-. (60 kg) 22.02 85.28 66.95 13.60 80.38
Kg (90 kg) 21.93 81.90 75.36 16.15 89.*>8

{12e kg) 25.00 79.59 70.13 13.61 83. A
F" Te st Big. U.S. K.B. k.B. K.B.
o ju at ' j  /o 2 M - m mm •

o  E  El 2.96 **•13 0.83 *>.61
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applied n itrogen. Hitrogen at 120 kg N/ha (n^) 

s ig n ific a n tly  increased the potassium uptake 

compared to  potassium uptake at 60 kg H/ha (n^) and 

90 kg li/ha (K g ). The potassium uptake at 60 kg N/ha 

and 90 kg N/hc did not very s ig n if ic  n t ly . Th® 

uptake o f potassium at 60th day a fte r  p lanting and 

a t harvest were not a ffected  by the nitrogen le v e ls .  

The time o f p lanting, Variety and nitrogen in teraction  

was found to  s ign ific a n tly  influence the potassium 

uptake by straw a t 60th day a fte r  planting.

3,6.2 Potassium uptake by paddy grain

Ti© data on potassium uptake by grain are 

presentee in Table and analysis o f  variance in 

Appendix X II.

I t  is  evident fro® th® tab le , that th® time 

o f planting s ign ific a n tly  influenced the uptake o f 

potassium by paddy grain . The ea r ly  planted crop (Tg) 

had th® h ighest potassium uptake by gr in  and i t  was 

s ign ific a n tly  higher to  that in  la te  planted crops 

(T^ eunci T^). The potassium upt ke in ea rly  planted 

crops (T-j ana Tg) were an par. A lso, potassium uptake 

in  the la te  p i tinted crops (T^ T^) and the early

planted crop (T^ ) were am par.



Th© v a r ie t ie s  did not d i f f e r  s ign ific a n tly  

in the potassium uptake by grain . However, Jaya had 

s lig h t ly  higher potassium uptake than Sabari.

The le v e ls  o f  nitrogen had no s ig n if ic  nt 

e f fe c t  on potassium uptake by gr in . But n itrogen 

a t 90 kg/ha (n2 ) had more potassium uptake than 

nitrogen a t 60 kg/ha (n^) and 120 k i/ha (n ^ ). Kone 

o f the in teraction  were found to  s ig n ific a n tly  

influence the potassium uptake by padcy grain,

3*6.3 Total potassium uptake

The data an to ta l potassium uptake are given 

in Table 1k and the analysis o f  varla  nee in  AppeidjLx

The data show th a t  th e  t c t r l  potassium uptake 

vss r o t  s ign ific a n tly  a ffected  by the time o f planting, 

but i t  shewed a decreasing treno upto )ctobex 25th 

planting (T j )  and th erea fter snowed a s ligh t increase.

The v a r ie t ie s  did not vary s ign ific a n tly  in  the 

potassium uptake, but Jaya hod more potassium upt ke 

toan Tabari.

Levels o f  nitrogen hod no s ign ific a n t e f fe c t  

on the to t  1 potassium uptake. But n itrog  n a t 90 kg/ha 

had more potassium uptake than 60 kg I.yha anc 120 kg N/ha. 

Kone of the in teractions ware found to s ign ific a n tly  

influence the to ta l potnsslun upt?ke.
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DISCUSSION

An experiment to  study the d i f fe r e n t ia l  

response o f  two medium duration r ioe  v a r ie t ie s ,  Jaya 

and Sabari to  d iffe ren t  time o f  p lanting and graded 

doses o f n itrogen vas conducted during the tiiandakan 

season o f  19S0- »81 at the Bese^rch Station  and 

Instructional Farm, Marmutfay. The resu lts  o f the 

experiment are discussed below*

1 . Crowth characters
1.1 Height o f  plants

Mean height o f p lant a t 30th day, 60th

day a fte r  planting and at harvest was s ign ific a n tly  

influenced by time o f p lanting. Early p lanting had 

markedly higher plant height a t a l l  stages o f plant 

growth and the mean plant heigh t showed a decreasing 

trend with delay in  p lanting. Majid and Ahmed (1975) 

had reported sim ilar trend in  p lant height with delay 

in  transplanting. The h igher p lant height observed in 

the early  p lanting can be attributed to  th© compara­

t iv e ly  lower temperature, as seen from m eteorological 

data, during the early  period o f growth. Rang and Heu 

(1976) observed that lower temperature during nursery 

period o f r ice  resulted in  h i^ ie r  plant heigh t. Also,



th© ea r ly  planted crop hml the h ighest number o f 

ra iny days and to ta l r a in fa l l  as compared to  the 

la t e r  plantings* Tanaka e t  a l .  (196*0 observed that 

r ic e  produced more height in wet season* The 

dec:easing trend in plant height noted in the la te r  

p lanting can be due to  the comparatively higher 

temperature during th e ir  growing period. This Is  in 

agreement with toe find ings at IdIn (1976).

The v a r ie t ie s  Jaya mod Sabari did not d i f f e r

s ig n ific a n tly  in plant height.

The nitrogen le v e ls  had no s ign ifica n t e f fe c t  

on plant height in  any o f the stages o f growth. But 

during tlie active  vegetative phase o f the crop and at 

harvest toe height o f  toe  plants showed an increasing 

tendency when the le v e l  o f n itrogen was Increased 

from 60 kg/ha to  120 kg/ha. This i s  in  agreement 

with toe findings o f Kalyanlkutty JLL* (1969)i 

Eaju and Kao (1969)1 Koyaaa (1973) end Re go (1973).

The lack o f  s ign ifica n t response to  le v e ls  o f applied 

n itrogen ear. be clue to  the Basking e f fe c t  o f ava ilab le  

s o i l  n itrogen, whereby, there was no d iffe ren ce  In 

the amount o f nitrogen ava ilab le  fo r  absorption by 

the plant with the d iffe ren t le v e ls  o f applied nitrogen.



Though the v a r ie t ie s  did not d i f f e r  s ign i­

f ic a n t ly  in plant height, the in teraction  between 

v a r ie t ie s  and n itrogen le v e ls  was found to  be 

s ign ific a n t (Table 2a).

P lant height o f Babari showed an increasing 

trend with increasing le v e ls  o f n itrogen. Nitrogen 

a t 120 icg/tia increased plant height s ign ific a n tly  

over 60 kg/ha and 90 kg/ha* Mo increasing trend in 

p lant height was observed with higher le v e ls  o f 

nitrogen i r  Jaya. This d if fe r e n t ia l  response o f r ice  

v a r ie t ie s  to increased le v e ls  o f  n itrogen can be due 

to  the higher n itrogen u t ilis a t io n  e ffic ie n c y  o f Sabari.

1.2 Number o f t i l l e r s  per p lant

At a l l  stages o f growth, the t i l l e r  production 

per h i l l  was s ign ific a n tly  influenced by the time o f 

p lanting. The la te  planted crops were found to  have 

higher number o f t i l l e r s  per h i l l  than the ea r ly  planted 

crops. The crop planted on October 25th was found to  

have maximum number o f t i l l e r s  in a l l  ' he stages o f  

growth. The t i l l e r  production revealed a peak at 60th 

day a fte r  p lanting and th erea fter i t  declined a t harvest.



The Increased production o f  t i l l e r s  In the la te r  

plantings can be attributed to the higher temperature 

during th e ir  ea r ly  growth period, The m eteorological 

data (Appendix I )  show that the crop planted on 25th 

October and 9th Movember had higher maximum tempera­

ture a t early  stages o f grovth than other planting 

dates. Oka (1955) 5 3hoah (1961)? and Vergara e t  a l . 

(1970) reported that high temperature at in i t ia l  

stages o f growth increased trie t i l le r in g  ra te . ©ie 

decrease in the f in a l  number o f t i l l e r s  a t harvest can 

be due to the- m ortality  o f la te  produced t i l l e r s  due to 

mutual shading its su iting fro© toe increased le a f  area 

index a fte r  maximum t i l le r in g  stage.

T ie  va r ie t ie s  did not s ign ific a n tly  vary in 

t i l l e r  p ro d u c t io n  at 30th  day a fte r  planting and at 

harvest. 3ut Sabari had store number o f t i l l e r s  the® 

Jaya in both stages. At 60th day a fte r  p lanting,

Sabari recorded s ig n ific a n tly  higher number o f t i l l e r s  

than Jaya. T h is  is  due to  the varia tion  in th© 

t i l le r in g  habit o f te e  v a r i e t i e s .

The nitrogen le v e ls  vere not e f fe c t iv e  in 

s ig n ific a n tly  increasing the number o f  t i l l e r s  per h i l l .
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But the observation o f number o f t i l l e r s  at the 

various stages revealed that the number o f t i l l e r s  

increased v ith  higher le v e ls  o f  applied n itrogen.

In a l l  the stages, n itrogen at 90 kg/ha increased 

th# nuraocr o f t i l l e r s  over that o f 60 kg/ha.

Nitrogen at 120 kg/ba also had higner number o f 

t i l l e r s  than th t  at 60 kg/ha. th is  resu lts  are in  

agreement v ith  the find ings o f  Das Oupti (1969)$ 

Kalyamlkuttv e t a l.  ( I969)f Tanaka (1972)f and 

Bego (1973).

1.3 Days to  5 9 per cent flow ering

Day 3 to  50 per cent flow ering vaa s ign ifica n tly  

influenced by time o f p lanting. The e a r l ie r  plantings 

(T.j and Tg) took minimum number o f d ays  to  f lo v e r .

The crop p i an tec on 25 October took the highest 

number o f days to  flow er, fo llow ed  by that planted on
I* V

9 kovesber. The influence o f time o f  p lanting on the 

number o f  days to  50 per cent flow ering has been
/} i '■;

reported by many workers (Biswas gj* u l* , 1975 Majid 

and Ahmed 1975). Baadoss and Subrjjaanlan ( 1980) found 

that September sowing o f Bhavani flowered e a r l ie r  than 

other saving dates. Palaniavamy e t  a l . (1 )68 ) found that 

r ic e  cu ltiva r  C0-30, when planted la te r  than September



resu lted In delayed flowering compared to crop 

planted in August.

The resu lt o f  the present study Is  In con­

firm!, ty  with the above find ings. The delay in 

flow ering noticed with delay in  transplanting may be 

due to  tee e f fe c t  o f p reva ilin g  weather conditions on 

the heat sum required fo r  flow erin g , as suggested by 

Biswas s i .  (1975).

The v a r ie t ie s  d iffe red  s ig n ific a n tly  in  the 

number o f days to  50 per cent flow ering . Sabari took 

h igher number o f days fo r  flow ering than Jaya. This 

may be due to  v a r ie ta l character. The time o f planting 

v a r ie ty  in teraction  s ign ific a n tly  influenced the days 

required fo r  flow ering (Table W a ) .  In both Jaya and 

Sabari tee number o f days to  flow ering tended to 

increase with delay in  p lanting. Si© crop planted on 

25th October had the highest number o f days to  50 

per cent flow ering fo r  bote v a r ie t ie s .  The nitrogen 

le v e ls  had no s ign ifican t e f fe c t  on days to  50 pel cent 

flow ering .



Days to  maturity

The days to  maturity was s ig n ific a n tly  

a ffected  by tine o f p lanting. Early planted crop 

had the shortest duration and i t  tended to  increase 

v ith  del''.y In planting. The influence o f  planting 

t in e  on or©? duration has been reported by many
n t \ d.

\sn’bora (Kahap-athrr. » 1973 Loaano and Ahruna

1 „'?£)* Kiihapathra s& &2U <1^73) vere o f  opinion 

that duration o f  the crop depended on the temperature 

aucr.atl on * The teanorature stiaesfttlon fo r  short and 

asClu* -*’ur*tton '/-xlety varied from 300C degree 

ecntif;: to  33CO decree centigrade. The varia tion

in the ■ f i f t ie s :  o f the crop planted a t d iffe ren t  dotes 

etu'i ** .ittrtfcutcd to the ther p reva ilin g  weather 

cM-r. j t.ior at the growing period. Tiie days to  maturity

I.- n.j ? tivc-ly correlated to  the number o f days to 

f lo w c ; jr. * Since the la te  planted crops took more 

i tribe o f  drys to  flow er, th e ir  days to  maturity also 

;imcr*- aacfu

Saoari took wor« number o f days to  mature 

than Jaya. This can be due t  > the, v a r ie ta l character. 

The In teraction  between the idLsw oi p lanting and 

va r ie t ie s  was s ign ifican t (Table ^ a ) .  In both varie ­

t ie s ,  dsys to maturity showed an increasing trend v ith



delay in planting tin e . The e a r l ie r  planted crop,

(T^ and T? ) o f Jaya did not d i f fe r  s ig n if ic  n tly  in 

durati.m.

2. Y ield  and y ie ld  attribu tes
2.1 Productive t i l l e r s

Productive t i l l e r s  per square meter varied 

s ign ific a n tly  v ith  t ir o  o f  planting* La.ter plantings 

had higher number o f productive t i l l e r s  per square 

meter than the ea rly  p lantings. The crop planted on 

25th October had s ign ific a n tly  h igher number o f 

productive t i l l e r s  than a l l  other dates o f p lanting. 

Halappa £ t (197*0 and Raradoss and bubramonian (1980) 

found til at tlioe o f planting s ign ific a n tly  influenced 

the production o f e f fe c t iv e  t i l l e r s .  They observed 

s ign ific a n t reduction in  productive t i l l e r s  in 

September sown crop as compared to  the e a r l ie r  sown 

crop during k h arlf season. The rem ilts  o f the present 

study also show that September planting s ign ific a n tly  

reduced the number o f productive t i l l e r s  and is  in 

agreement v ith  th e ir  find ings. Hel anc Small (1969) 

opined that low n ight temperature increased ear 

number. The m eteorological data (Appendix I )  revealed 

that the night temperature vas comparatively lower



during the flow ering period to  harvest In the Inte 

planted crops.

Sabari recorded s ign ific a n tly  higher number 

o f  productive t i l l e r s  than Jaya. This can be a 

v a r ie ta l character.

Ihe nitrogen le v e ls  did not s ign ific a n tly  

in fluence the number o f productive t i l l e r s  produced. 

But the number o f productive t i l l e r s  increased with 

increase in le v e ls  o f  applied n itrogen. K itrogen a t 

90 kg per hectare resulted in  h i^ ie r  number o f  

productive t i l l e r s  than 60 kg per hectare and 120 kg 

per hectare. This i s  In  agreement with the find ings 

o f  Choudhary p i* (1969)| Pande and Singh, 1970? 

lahissuke, 19711 Koyaoa &  J&. (1973)? Hair d l*  

(1973) lunus and Sadeque (197*0. The lack o f 

s ign ifica n t response may be due to  the fa c t  that 

d iffe ren ce  in  le v e ls  o f  applied nitrogen was masked 

by the h ijh er amount o f a va ilab le  s o il  n itrogen, 

whereby, the net amount o f  ava ilab le  nitrogen fo r  

p lant absorption was not lim it in g .

2.2 Percentage o f productive t i l l e r s

The time o f planting had no s ign ifica n t



In f lu e n c e  on the p e rc e n ta g e  o f  p ro d u c t iv e  t i l l e r s .

A s d is c u s s e d  in  1 .2  and 2 .1  a jo v e ,  tim e o f  p la n t in g  

s i g n i f i c a n t l y  a f f e c t e d  th e  t o t a l  number o f  t i l l e r s  

a t  h a r v e s t  coir! a l s o  the number o f  p ro d u c t iv e  t i l l e r s .  

P e rc e n ta g e  o f  p ro d u c t iv e  t i l l e r s  b e in g  a  r e l a t i v e  

e x p re s s io n  o f th e se  two f a c t o r s ,  t h e i r  p ro p o r t io n a te  

change d id  n o t  r e f l e c t  in  th e  p e rc e n ta g e  o f  p ro d u c t iv e  

t i l lorn.

though trie v a r ie t ie s  f id  not s ign ifica n tly  

d i f f e r  in the percentage of productive t i l l e r s ,  Jaya 

had higher percentage o f productive t i l l e r s  than 

Sabari. ih is  oar* b© a variet-h character.

l e v e l s  o f  n i t r o g e n  d id  n o t  s i g n i f i c a n t l y  

in c r e a s e  the p e rc e n ta g e  o f  p ro d u c t iv e  t i l l e r s .  But 

th e  percentage o f  productive t i l l e r s  increased when 

ine l e v e l  o f  n i t r o g e n  was in c r e a s e d  froo 60 k g/h a  

to  30 kg/h a  and to  120 k g/h a . T h is  i s  in  agreement 

w ith  t i e  f in d in g s  o f  K a i r ^ t ^ . , 1973 and 

P a d a a ja  (1 9 7 6 ).

2.3 Length o f panicle

Too e a r l i e r  p la n t in g s  (T^ and T g ) r e s u l t e d  

in  s i g n i i l c  f it ly  lo w e r  p a n ic le s  than  th a t  in  l a t e r



p i utlngs (T j  and T^ ). S im ilar resu lts  were obtained 

by Mhhapathra and Badekar (1968) and Hamdoaa and 

Subraaanian (1980).

The panicle length o f v a r ie t ie s  d id not show 

s ign ific a n t d iffe ren ces . Levels o f nitrogen had no 

s ign ific a n t e f fe c t  on panicle length , tiut the panicle 

length showed an Increasing trend with increasing 

le v e ls  o f  applied n itrogen. This i® in  agreement with 

the find ings o f Kalyanlkutty a l . .  1969 and 

Chsudhary » 1969. The lack o f s ign ifica n t

response to  n itrogen le v e ls  may be due to  the higher 

ava ilab le  s o i l  n itrogen content o f  the s o i l .

2.^ Kumbes o f sp lkelets  per pan ic le

The to ta l number o f sp lke lets  was s ig n ific a n tly  

higher in e a r l ie r  planted crops ( ^  and Tg) than in 

la te  planted crops (T^ and T^). S im ilar resu lts  were 

obtained by Mahapathra and Badeker (1968) and 

Ramdoss and Subraxaanian (1980). The probable reason 

fo r  the decrease in the number o f sp lkelets  per 

pan icle v ith  la te  planting can be that source was 

lim it in g  toe sp ike le t production compared to toe 

h igher sink capacity o f toe la te  planted crop. 2hia



i s  evident from the production o f s ign ific a n tly  

h igher number o f productive t i l l e r s  in  the la te  

planted crop.

V a r ie ties  did not d i f f e r  s ig n i f ic  n tly  in 

the number o f t o te l  sp lkelets per panicle. But Jaya 

bed sore number o f sp lke lets  than Sabari. This 

ind icates the production po ten tia l o f Jaya over Sabari.

Nitrogen le v e ls  s ig n if ic  n t ly  Influenced 

the to ta l number o f sp lkelets per panicle. The 

number o f sp lkelets per panicle increased s tead ily  

v ith  increase in le v e l  o f n itrogen . Nitrogen at 

120 kg/ha had s ign ific a n tly  more number o f sp lke lets  

than 60 kg/ha. Tanaka (1972) opined that heavy 

n itrogen application decreased the number o f splke­

le t s  per panicle due to  the increase in sink 

capacity resu lting  fro®  higher production o f e f fe c t iv e  

t i l l e r s .  But in the present study, the higher le v e l  

o f nitrogen a t 120 kg/ha did not s ign ific a n tly  

increase the number o f productive t i l l e r s .  Hence 

toe higher sink capacity resu lting fro© higher le v e l 

o f nitrogen was re fle c ted  through the production o f 

s ign ific?  n tly  higher number o f sp lke lets  per pan icle .



2*5 F i l le d  grains per panicle and percentage o f
f i l l e d  grains

The number o f  f i l l e d  grains per panicle 

showed a decreasing trend with delay in transplanting* 

The e- 'r ly  plantings (T^ and T? ) recorded s ign ifica n tly

higher number o f  grains per panicle compared to  the 

la te r  plantings (T^ and 1^). Palanisvamy (1968)

found th t  the number o f  f i l l e d  grains varied 

s ign ific a n tly  with time o f  planting* Majid and Ahmed 

(1975) and Nho && a l .  (1976) observed a narked decrease 

in the number o f  f i l l e d  grains when planting tin e  vas 

delayed. The resu lts  o f the present study is  also 

in confirm tion  to the above find ings. The reason fo r  

the s ign ific a n tly  lower number o f f i l l e d  grains per 

panicle in the la te r  plantings i s  that source was a 

lim it in g  factor compared to  the higher sink in  the 

la te  olanted crops. This is  evident from the 

s ign ific a n tly  higher number o f productive t i l l e r s  per 

square metre produced in  the la te  planted crop 

compared to  the ea rly  planted crops. The percentage 

o f  f i l l e d  grains also was found to  be s ign ific a n tly  

higher in ea rly  planted crop and i t  showed a decreasing 

trend v ith  delay in p lanting. The resu lts o f the present



study is  in agreement with findings o f Liou (1975) 

and Hho $ t  j&k* (1976). The higher wind v e lo c ity  and 

higher a ir  temperature between heading and ripening 

phase o f la te  planted cropsincreased the sp lke le t 

s t e r i l i t y  through higher evaporating rata and d es i- 

Catlon o f the sp lke le ts . This decreased the 

percentage o f f i l l e d  grains in la te  planted crop.

The v a r ie t ie s  did not d i f f e r  s ign ific a n tly  

in  the number o f f i l l e d  grains or in the percentage 

o f  f i l l e d  gm ins. But the time o f planting va r ie ty  

in teraction  vaa founc. to Influence the percentage o f 

f i l l e d  grains s ig n ific a n tly  (Table 6a ). In Sabari, 

the percentage o f f e r t i l e  grains decreased markedly, 

with delay in planting time thereby Indicating that 

i t  la  more sensitive to  planting time. But no such 

trend was noted in Jaya.

The le v e ls  o f nitrogen were found to  increase

th© number o f grains per pan ic le . However i t  was

not s ta t is t ic a l ly  s ign ifica n t. Chaudhary &t a l .(1969)

observed a pos itive  corre la tion  between the number
*

o f f e r t i l e  grains per panicle and nitrogen le v e ls  in 

T (N)^ and IR-8. S im ilar resu lts  were obtained by



Kalyanikutty £& £1.. (1969), Panbe and Singh (1970); 

Izhisuka (1971) and Hair ^  (1 -73 ). The resu lt

o f the present study also is  in  confirmation with 

the above fin d in gs•

Increasing le v e ls  o f  n itrogen were found to 

decrease the percentage o f f e r t i l e  grains, t.o-igh i t  

was not s ta t is t ic a l ly  s ign ifican t*  This is  in 

agreenjent v ith  the findings o f Tanaka j& . (196^)* 

Since the "iv'bi-r nitrogen le v e ls  tend to  decrease 

the -w&reentaj* o f f e r t i l e  grains i t  can be in ferred  

t'-.nt fc •creased nitrogen le v e ls  haa more pronounced 

e f f e c t  iii h "creasing the to ta l number o f sp ikelets 

than the number o f f i l l e d  gra ins. The percentage o f 

f i l l e d  grains and she percentage o f sp ike le t s t e r i l i t y  

were found to  have negative corre la tion .

2.6 1000 Grain weight

The 1000 grain weight was found to show a 

decreasing trend with delay in planting time.

However i t  was not s ta t is t ic a l ly  s ig n i f lc n t ,  This 

is  in agreement with the find ings o f Liou (1975) a 

K. A.TI. 1980, Annual Report 1979-80. The probable

reason fo r  th is  decreased fcr^nd can m  the unbalanced



so u rc e  s in k  r e l a t i o n  in  th e  l a t e  p la n te d  c ro p s  The 

h ig h e r  a i r  tem p era tu re  was r e p o r t e d  to  a c c e le r a t e  

to e  developm ent o f  fcernal in  e a r ly  s t a g e  o f  r ip e n in g  

p e r io d  b u t  d e p re s se d  them a t  l a t e r  s t a g e s .  T h is  h as  

ten  1 the r ip e n in g  p ro c e s s  and redu ced  to e  g r a in  

w e igh ty  N aga to  & t  u l *  1 9 6 6 ). The m e t e o ro lo g ic a l  d a ta  

shows th a t  maximum a i r  tem p era tu re  in c re a s e d  in  the  

r ip e n in g  phase o f  th e  l a t e  p la n t e d  c r o p * .

The v a r i e t i e s  d id  n o t  d i f f e r  s i g n i f i c a n t l y  

in  1000 g r a in  w e ig h t .

The n i t r o g e n  l e v e l s  had  no s i g n i f i c a n t  e f f e c t  

on 1000 g r a in  w e ig h t .  B u t 1000 g r a in  w e igh t showed a  

s l i g h t  in c re a s e  when n it ro g e n  l e v e l  was in c re a s e d  

from  60 k g A a  to  120 k g / h a . T h is  i s  in  agreem ent  

w ith  th e  f in d in g s  o f  K a ly a n lk u t ty  jg& & !•  (1 9 6 9 ) }

Pandey and S in gh  (1 9 7 0 ) and Padmaja (1 9 7 6 ).

2 .7  d r a in  y i e l d

E a r ly  p la n te d  c ro p s  (T«j and T g ) re c o rd e d  s i g n i ­

f i c a n t l y  higher g r a in  y i e l d  than th e  l a t e  p la n te d  

c ro p s  (T ^  and T ^ ) .  The g r a in  y i e l d  t o w e d  a d e c re a s in g  

t re n d  w ith  d e la y  in  p la n t in g  t im e , b u t  the c ro p  p la n te d



on 10th O ctobe r (T ^ )  re c o rd e d  th e  h ig h e s t  g r a in  

y i e l d .  The in f lu e n c e  o f  tim e o f  p la n t in g  on g r a in  

y i e l d  has been  re p o r t e d  by  ©any w o rk e rs . P a lan isvam y  

e t  a l . (1 9 6 8 ) o b s e rv e d  s i g n i f i c a n t  y i e ld  r e d u c t io n  

when C O -30 r i c e  v a r i e t y  was sown l a t e r  than  Septem ber. 

Nanba s i .  (1976) a l s o  fou n d  Septem ber sow ing to  be  

th e  b e s t  f o r  o b t a in in g  h ig h e r  g r a in  y i e l d  w ith  r i c e  

v a r i e t i e s  P a tn a , V i  j a y a ,  J a y a n th i and B a la .  H a ja g o -  

pn ln n  (1973); H a lep p a  &  A *  (197^); L lo u  (1975)

and B a la su b ra a a n ia n  j je  d i «  (1978) a l s o  g o t  s im i la r  

r e s u l t s .  The r e s u l t s  o f  the p re s e n t  stu dy  a re  in  

e o n f i n i t y  w ith  the above f l n d in  ,s .  The s i g n i f i c a n t l y  

h ig h e r  p a n ic le  le n g t h ,  h ig h e r  number o f  t o t a l  s p ik e le t s  

p e r  p a n ic le ,  h ig h e r  number o f  f i l l e d  g r a in s  p e r  

p a n ic le ,  h ig h e r  p e rc e n ta g e  o f  f i l l e d  g r a in s  and the  

c o m p a ra t iv e ly  h ig h e r  1000 g r a in  w e ig h t  c o n t r ib u t e d  to  

th e  m arked ly  h ig h e r  g r a in  y i e ld  in  the e a r ly  p la n te d  

c ro p -th a n  le t ©  p la n te d  c r o p *  Though a l l  the y i e l d  

a t t r i b u t e s  in  th e  e a r ly  p la n te d  c ro p s  (T^ and T2 ) w ere  

on p a r ,  the c ro p  p la n te d  on 10th  O ctobe r (T, )  had*L

s l i g h t l y  h ig h e r  g r a in  y i e l d  than th e  c ro p  p la n te d  on 

25th  Septem ber ( T ^ ) .  The re a so n  f o r  t h i s  in c r e a s e d  

y i e l d  i s  th e  optimum so u rc e  s in k  r e l a t i o n  o b se rv e d



in  10th  O ctober p la n t in g  ( T g ) .  s l i g h t l y  lo n g e r

p a n ic le s ,  h ig h e r  number o f  t o t a l  s p ik e le t s  anti 

h ig h e r  number o f  p ro d u c t iv e  t i l l e r s ,  o b se rv ed  in  10th  

O c to b e r  p la n t in g  o v e r  th a t  o b se rv e d  in  25th Septem ber  

p la n t in g ,  c o u p le d  w ith  th e  a lm o st  same number of 

f i l l e d  g r a in s  p e r  p a n ic le  in  bo th  25th Septem ber and 

10th  O ctobe r p la n t in g ; (T ^  and T ? ) l a  in d ic a t i v e  of 

b e t t e r  sou rce  s in k  r e la t i o n  in  c rop  p la n te d  an 10th  

O c to b e r  ( T ? ) .  The f i n a l  c o n t r ib u t in g  f a c t o r  f o r  th e  

y i e l d  in c re a s e  in  th e  c ro p  p la n te d  on 10th O c to b e r  

(T «j) was the in c r e a s e  in  number o f g r a in s  p e r  u n i t  a r e a .

Trie v a r i e t i e s  d id  n o t  d i f f e r  s i g n i f i c a n t l y  

in  g r a in  y i e l d ,  B u t Jaya  re c o rd e d  h ig h e r  y i e l d  than  

S a b a r i .  The h ig n e r  g r a in  y i e l d  o f  J aya  o v e r  S a b a r i  

Can be a t t r ib u t e d  to  the h ig h e r  v a lu e s  o f  a l l  th e  

y i e l c  c o n t r ib u t in g  f a c t o r s ,  e x c e p t  the number o f 

p ro d u c t iv e  t i l l e r s .

She g r a in  y i e l d  was n o t  s i g n i f i c a n t l y  a f f e c t e d  

by f e r t i l i s e r  l e v e l s .  But g r a in  y i e ld  in c re a s e d  w ith  

h ig h e r  l e v e l s  o f  a p p l ie d  n i t r o g e n .  N it ro g e n  a t  90 kg/ha  

in c r e a s e d  g r a in  y i e ld  from  th a t  a t  60 k g/h a  and a t  

120 k g/h a . P o s i t i v e  in f lu e n c e  o f  h ig h e r  l e v e l s  o f



applied nitrogen on grain y ie ld  has been reported 

by many workers. Sreedharan and George (1968) 

obtained progressive increase in y ie ld  v ith  Increased 

le v e ls  o f nitrogen upto 160 kg N/ha in r ic e  va r ie ty  

Hi-8 . S im ilar resu lts  were obtained by Kalyanikutty 

S i A l .  (1969); Mahatlm Singh and Singh (1972);

Kadrekar and Mshta (1975); Varma a l-  (1975);

Lerch (1976) and Singh &  (1977). However, heavy

applie tion  o f  nitrogen beyond an optimum le v e l  has 

been reported to  induce a negative response (XEBZ, 

1963; Tanaka, 1966 Padmaja, 1976). The resu lts  o f 

the present study shoved an increase in  grain  y ie ld  

w ith higher le v e ls  o f applied n itrogen. However 

applic tion  o f  120 kg I fA a  s lig h t ly  decreased the 

y ie ld  corap red to  the grain  y ie ld  with 90 kg K/h&. 

However the increase in  grain y ie ld  was not 

s ta t is t ic a l ly  s ign ifica n t. This is  in  confirodLty with 

the above find ings.

2.8 Dry matter production

The dry matter production a t 3 0^  day a fte r  

planting was not s ig n ific a n tly  a ffected  by time o f 

p lanting. But dry matter production at 60th day 

a fte r  planting and at harvest were, markedly a ffected



1 'l

by the time o f  p lanting. The dry matter production 

a t 60 day a fte r  planting showed a decreasing trend
tiiupto the crop planted on October 25 ^ 3 *̂

44%
increased In the crop planted on 9 November, and 

I t  recorded the h ighest dry matter production, the 

Increase In dry matter production can be due to  higher 

nutrient absorption e ff ic ie n c y  o f the crop planted an 

9**1 November. Rang and Heu (1976) observer that lo ve r  

d a ily  average temperature and longer period c i l l y  

sunshine from transplanting to  panicle In it ia t io n  

gave greater to ta l dry weight* At harvest the crop
♦Jj

planted on 10 October had s ig n ific a n tly  higher

dry matter accumulation than the la te  planted crops.

The dry matter production in the e r ly  p lantings vere

on par, and so vas in the la te r  p lantings. The crop 
&hplanted on 25 October had the lowest dry matter 

production at a l l  stages o f growth. The comparatively 

lower temperature during the flow ering and grain 

f i l l i n g  stage coupled with high l ig h t  in ten s ity  

resulted in higher net photosynthetic production in 

the er-rlier planted crop (L in , 1976). This vas 

exh ibited through the production o f lengthy panicles 

and higher number o f f i l l e d  grains, per pan icle.



The influence o f time o f planting an dry matter

production has been reported by many workers. (Fav
arid

and Johnson, 1975 I*erch, 1976). Fav and Johnson 

(1975) found that la te  sowing reduced dry matter 

production. The increased dry matter production can 

b® attribu ted  to the then p reva ilin g  weather condition 

during the growth period o f  ea r ly  planted crop.

The V a r ie tie s  did not d i f f e r  s ign ific a n tly  

in  tine dry m tte r  accumulation in any o f the stages 

o f growth. Dut Jaya had more dry matter production 

than 3abari In  a l l  stages o f growth and i t  ind icates 

that Jaya has high growth, vigour and high y ie ld  

po ten tia l.

The nitrogen le v e ls  s ign ific a n tly  a ffected  

the dry matter production at 30th day a fte r  p lanting. 

The dry matter product!on increased with le v e ls  o f 

n itrogen , nitrogen a t 120 kg/ha Increased the dry 

matter production s ign ifica n tly  over that at 60 kg/ha, 

increased dry matter production with nitrogen app li­

cation has been reported by many workers. Das Gupta 

(1969) obtained increased dry matter production by 

nitrogen application with two v a r ie t ie s  o f swamp r ic e .



Sim ilar resu lts  have been obtained by Vanaa (1972)}

Beye (1977) I Hague (197?) and Chlnnasvaoy and 

Chandrasekhar an (1977)* The dry matter production at 

30 any a fte r  planting la  In con f in a l ty  with the above
a<L

fin d in gs . Dry matter production a t 60 day a fte r  

planting vas not a ffected  by nitrogen le v e ls . This 

may be cue to the naming e f fe c t  o f the ava ilab le  so n  

n itrogen , whereby the d ifferen ces in  the le v e ls  o f  

applied nitrogen was n u ll i f ie d ,  and ava ilab le  nitrogen 

fo r  absorption by the crop was not H a lt in g .  But at 

30 day a fte r  planting the e f fe c t  o f s o n  nitrogen 

s igh t not have started to  exercise as the roo t system 

vas not i*e ll developed at the early  stages. But the 

demand fo r  n itrogen is  higher a t the ea rly  stage.

Also the r e la t iv e  proportion o f applied nutrients 

nitrogen, phosphorus and potash a t early  stages might 

have been in  the optimum ra t io  which fa c i l i ta te d  rapid 

absorption o f  the nu trien ts. H igel (1978) found 

the optimum ra t io  o f  nutrients were t  n itrogen + W 

phosphorus ♦ 2 potash fo r  increased absorption by plant. 

Sadanandan &L« (1969) reported th~t maximum 

u t il is a t io n  o f  nitrogen occurs during t i l l e r in g  and 

flowering phases. Hence, the s ign ifican t response to
kh

applied nitrogen was obtained at 30 day a fte r



planting. At harvest, nitrogen at 90 kg/ha resulted 

in  higher dry matter production than nitrogen a t 

60 kg/ha but the Increase was not s ign ific a n t. Dry 

matter production at 120 kg H/ha was also higher than 

that in 60 kg E/ha, but was le s s  than that at 90 kg K/ha. 

But the d ifferences were not s ta t is t ic a l ly  s ign ifica n t. 

This is  In agreement with the resu lts discussed e a r lie r .

2.9 S ir -v  yield

The straw y ie ld  was not s ign ific a n tly  influenced 

by time of planting. The h ighest straw y ie ld  was 

recorded by the crop planted on 10th October (T? ) Mid 

th erea fter  straw y ie ld  showed a decreasing trend with 

delay in planting. Palanlswamy a l . (1968) obtained 

more straw y ie ld s  with la te  .September ** ea r ly  October 

planting <n< early  -  add October p lanting, than 

e a r lie r  planting®. The present study also shoved 

higher straw y ie ld  with la te  September planting and 

ea r ly  October plantings and th is  is  in eon flna ity  to 

th e ir  find ings.

Thr va r ie t ie s  did not d i f f e r  s ign ific a n tly  

in  B tv  v  y ie ld . But Jaya recorded higher straw y ie ld  

than Sabnri. This cr.n be a v t.r le ta l character.



The le v e ls  o f nitrogen were not e f fe c t iv e  

In s ig n ific a n tly  increasing the straw y ie ld .

2*10 Grain straw ra t io

Tim® o f planting had no s ign ifica n t e f fe c t  

on grain straw ra tio *  But i t  showed a decreasing 

trend with delay in  planting time. This decreasing 

trend indicates that the trantiLocatlaR o f stored 

photosynthates in the straw before flow ering decreased 

with delayed planting and also that net photosynthetic 

production was higher in e a r lie r  planted crops.

The v a r ie t ie s  did not s ign ific a n tly  vary in 

the grain straw ra t io . But n itrogen le w is  s ig n i f i ­

cantly a ffected  the grain straw ra tio *  M trogen at 

90 kg/ha s ign ific a n tly  increased the gr in straw ra t io . 

But higher le v e ls  of nitrogen has been reported to 

decrease the translocation o f  photoaynthete* stored 

in  straw to the grain and thereby decrease tne grain 

straw ra t io , (Hur ay am  &£ 1955? Tanaka £& a l . .
•'Jilt I

196^1 Osada, 1967 ToshIdaf 1972). But in the present 

study no such tr< nd was noticed. However, Sandehez 

e t  a l * (1973) got high grain straw ra t io  v ith  higher 

le v e ls  o f n itrogen. The resu lts o f the. present study 

is  in agreement with the above fin d in g . I t  Can be



in ferred  that n itrogen at 90 kg/ha enhanced the 

photosynthetie production.

2.11 Harvest index

The harvest index was s ig n ific a n tly  influenced 

by the time o f p lanting. E arH er planting (T^) had 

s ign ific a n tly  higher harvest index than the la te  

p lantings. I t  showed a decreasing trend with delay in 

transplanting. Harvest index fo llow ed  the saa© ti*enc 

as grain straw ra t io . The higher harvest index in the 

ea r ly  planting ind icate that a higher porti >n o f photo* 

synthate was trm s lo c ' ted to sink.

The v a r ie t ie s  did not Very s ign ific a n tly  in  the 

harvest index, ikit dabari had higher harvest index 

than Jay a. This c n be a v a r ie ta l character.

The n itrogen le v e ls  s ig n if lc rn t ly  influenced 

the harvest index. Nitrogen at 90 kg/ha g «ve s ig n i f i ­

cantly higher harvest index than that a t 60 kg/ha and 

120 kg/ha. I t  ind icates that n itrogen application  at 

90 kg/ha increased the proportion o f to t  1 photosynthrte 

tr-ns loe  ted to the sink.



3. Chemical analysis
3*1 Nitrogen c cm ten t o f plant parts
3*1*1 Nitrogen content o f straw

The nitrogen content was highest at 30th 

day a fte r  planting and i t  gradually decreased with 

age (F ig .7 ). This observation is  in  accordance with 

the findings of Sadananonn (1969). In a l l

stages o f growth, the crop planted on 25th October 

(T^ ) recorded markedly h igher percentage o f  n itrogen.

At 30th day a fte r  planting and 60th day a fte r  p lan tin g  

the la te  planted crops had s ig n ific a n t ly  higher per­

centage o f nitrogen than the ea rly  planted crop. I t  

seems that the comparatively h igher a ir  temperature 

during the early  stages o f la te  planted crop enhanced 

the nitrogen aba orption at 30th clay and 60th day 

a fte r  p i antirig. I t  a lso appears that nitrogen content 

a t these stages are c lose ly  re la ted  to  the corres­

ponding dry matter production, the re la tion  being 

inverse* The crop planted cm 25th October (T^) recorded 

the highest n itrogen content and also the lowest dry 

matter production in a l l  the stages o f prowth. This 

indicates that the time o f planting hnd more pronounced 

e f fe c t  on dry matter production rather than the amount 

o f nitrogen absorbed by the p lants. Chiu e t  a l . (1961)



opined thet high temperature increased n itrogen

absorption. The h l^ ie r  n itrogen content in  stray a t
khharvest, observed in  the crop planted on 25 October 

ind icates a reduction in translocation o f  absorbed 

nitrogen to  grain.

There vas no narked d iffe ren ce  in the nitrogen 

content o f the v a r ie t ie s , in  any o f the stages o f growth.

The le v e ls  o f  nitrogen did not impart any 

s ign ifica n t e f fe c t  on the n itrogen content o f stray 

a t any o f the stages o f growth, but higher le v e ls  o f 

n itrogen were noted to  increase the n itrogen content 

o f straw. This is  in agreeaent with the find ings o f 

Sa&anandan aJ* (1969 ) f  Varmr. (1972); Khar- and 

Pathak (1976) ana Thiruvakkarasu (1978). The lack o f 

s ign ifica n t response to higher le v e ls  o f n itrogen can 

be due to the presence o f su ffic ien t quantity o f 

a va ilab le  s o il  nitrogen fo r  plant absorption. Bredero 

(1965) observed that nitrogen was absorbed independently 

o f the pattern ana rate o f nitrogen app lication , 

provided su ffic ie n t  s o il n itrogen way ava ilab le  fo r  uptake.

The d if fe r e n t  planting times d ie  not s ign ifica n tly  

influunoe the nitrogen content of »ra±n. But



the nitrogen content o f grain  was observed to  

decrease with delay in  planting (F ig *7) .  This can 

be due to  the decrease in n itrogen translocation 

to  grain*

The grain nitrogen content o f the va r ie t ie s  

did not vary s ig n ific a n tly . But Jaya had higher 

grain nitrogen content* This can be due to  the 

higher translocation o f  stored nitrogen to  grain , 

and may be a v a r ie ta l character*

The nitrogen le v e ls  did not s ign ific a n tly  

increase the grain nitrogen content. But nitrogen 

content o f grain  was found to  increase with higher 

le v e ls  o f  n itrogen application* increase in  nitrogen 

le v e l  from 60 kg/ha to  90 kg/ha increased the grain 

nitrogen content. This is  in  agreement with the 

find ings o f Varma (1972) and Khan and Fathak (1976).

3*1*3 Protein content o f grain

The grain protein content was not s ign ifica n tly  

a ffected  by time o f  planting* But the ea r ly  planted 

crop (T«|) was found to have higher protein  content than 

other dates o f  planting* The crop planted on 10 

October (Tg ) had the low est protein content and



th erea fte r  showed an increasing trend with delay in 

p lanting. The influence o f weather conditions on 

grain protein e x t e n t  was reported by many workers 

(Honsu, 1971; X)eniun9 1971? De ia t t a ,  1972 /Nenda 

f t  a l . . 1976). lie Oatta (1972) opined that

grain  protein content was higher in wet season than 

in dry season. Toe early  planted crop had the maximum 

mrsber of rainy days and to ta l r n i r fa l l .  Deniuia (1971) 

opined thnt the high l ig h t  in ten s ity  exhausted the 

nitrogen reserve and diminish t i e  crude protein  content. 

The la te r  planting had higher number o f runny days 

nd lo ve r  protein content* The resu lts  o f fee present 

study agree with toe above find in gs .

The v a r ie t ie s  did not d i f f e r  s igh ific a n tly  

in fee grai'i protein  content, dot Jaya had higher 

gi-.ir. protrln content than Sabart. Probably, th is  is  

a v a r ie ts l character.

Nitrogen content with 90 kg/ha was noted to 

g ive higher grain protein content than thnt at 60 kg/aa 

and 120 kg/ha. But tiie increase vas not s ta t is t ic a l ly  

s ign ific a n t. Influence o f applied nitrogen on gr in 

protein content was found to increase with increasing 

le v e ls  o f applied nitrogen (! maanujaia and Eao, 1970; 

Rego, 1973; Kadrekar e t  a l , . 1975} Kothandarsuran, 19753



Plsharsdy, 1976? Fabindr e t  j i i . , 1977 and Sicayappan 

ano Kolandaiswamy, 1978), However, Muthusvamy jgjj a l . 

(1973) could not get any increase in protein c can tent

by d iffe ren t  le v e ls  o f n itrogen. The present study 

shoved that the grain protein content increased with 

higher le v e ls  of n itrogen. The protein content with 

90 kg ft/ha and 120 kg 21/ha was higher than that with 

6o kg 2;/ha. The resu lts  o f trie present study is  in  

agreement with th* findings o f the above workers.

3.2 Uptake o f n itrogen by plant parts
3.2.1 Uptake o f nitrogen by str~y

Uptake o f nitrogen a t 6Gth day a fte r  planting 

was signi'-'ic '-ntly influenced by time o f p lanting, 

while that at 30th day a fte r  p lanting and a t harvest 

were unaffected, Tire la te  planted crop (T^ ) had a ign i 

f  ican tly  higher n itrogen uptake than a l l  other dates 

o f p lanting. This can be ascribed to the higher dry 

matter production observed a t corresponding stage of 

growth. Uptake o f  nitrogen increased considerably 

during the period from 30th day a fte r  planting to 60th 

day a fte r  p lanting. This ind icate that major part 

o f nitrogen absorption takes place ru ling th is period. 

Uitrogen uptake at harvest was found to  decrease, 

probably css to the transl ocation o f nitrogen to  grain



The v a r ie t ie s  did not d i f f e r  s ig n lf ie -n t ly  

in  nitrogen uptake. But fee nitrogen uptake vas 

higher in Jaya a t 30th day a fte r  planting and i t  was 

ju st the reverse at la te r  stages, This is  due to fee 

d iffe ren ce  in dry matter production o f fee v a r ie t ie s  

a t the corresponding stages o f growth.

The n itrogen le v e ls  did n >t 12/irkedly in fluence 

the uptake o f n itrogen. But nitrogen content o f straw 

Increased when nitrogen le v e l  vas increased from 

Oh kg/h a to IPG kg/ha. The uptake o f nitrogen followed 

the pattern of dry matter production at corresponding 

le v e ls  o f nitrogen application . The resu lts o f the 

present stuoy is  in  agreement with the findings o f 

Sadanandan (1969)* However, Loganathan and la j

(1972) reported that fee  nitrogen uptake vas not 

a ffec ted  by varia tion  in  dosage o f nitrogen supplied 

to  the s o il even w ife 160 kg/ha. This zaay be due to

the variation  in f e r t i l i t y  status o f s o i l .

3.2.2 Uptake o f nitrogen by gr- in

The time r f planting s ign ific a n tly  a ffected

uptake of n itrog  *n by grain. The e a r lie r  planted 

crops had .- 'i^ lfic n n t ly  higher uptake values than that 

of la t e  p la ited  crops. Ur;take o f nitrogen progressively



decreased with delay in planting time. The higher 

nitrogen uptake by grain in early  planted cropbcn 

be attribute^ to higher panicle weight o f early  

planted eroj^

The v a r ie t ie s  did not d i f f e r  markedly in 

nitrogen uptake by grain . But Jaya recoiued higher 

nitrogen uptake than Sa'bari. This can be attributed 

to the higher n itrogen content o f grain and higher 

g r-in  dry matter production observed in Jaya.

The nitrogen le v e ls  were not e f fe c t iv e  in 

increasing grain uptake o f n itrogen . This is  bc?c--use 

the dry v e ijh t  o f panicle was not s ign ific a n tly  

a ffected  by nitrogen le v e ls .

3.2.3 Total nitrogen uptake

The early  planted crops had s ign ific a n tly  

h igher to ta l n itrogen uptake than la te  planted crops. 

The uptake pattern exhibited a decreasing trend with 

delay in p lanting. This can be attributed to the 

pattern of straw and grain dry matter accumulation.

The v a r ie t ie s  did not s ig n ific a n tly  vary in 

to t  1 uptake o f n itrogen. 3ut Jaya had more nitrogen 

uptake than Sabarl aid followed the pattern o f dry 

matter accumulation o f the v a r ie t ie s .



The n it r o g e n  l e v e l s  d id  n o t  s i g n i f i c a n t l y  

a f f e c t  th e  t o t  1  n it r o g e n  u p tak e* But h ig h e r  l e v e l s  

o f  n i t r o g e n  i  c r e a s e d  t o t a l  n it ro g e n  u p ta k e . T h is  i s  

in  agreem ent w ith  the f in d in g s  o f  Vanzia (1 9 7 2 ) and 

Khan q t  jf l .. (1 9 7 6 ).

3 .3  Phosphorus c o n te n t  o f  p la n t  p a r t s

3 .3 .1  Phosphorus c o n te n t  o f  s t ra w

Phosphorus c o n te n ts  o f  s t r a w  a t  30th day  

a f t e r  p la n t in g  arid 60th  day a f t e r  p la n t in g  were  

u n a f fe c t e d  by  t i a e  o f  p la n t in g .  But a t  h a r v e s t ,  the 

l a t e  p la n te d  c ro p  (T ^ )  re c o rd e d  s i g n i f i c a n t l y  lo w e r  

phosphorus e x t e n t  than th a t  o f  o th e r  p la n t in g  d a t e s .  

The p a tte rn  o f  phosphorus c o n te n t  a t  h a r v e s t  was  

fou n d  t o  be  s im i la r  t o  th a t  o f  n it r o g e n  c on ten t  a t  

h a r v e s t .  The l a t e  p la n te d  c r o p (T ^ )  had  th e  lo w e s t  

n it r o g e n  co n ten t a t  h a r v e s t .  3adnnander: e t  a l . (1 )6 9 )  

fou n d  th a t  up take  o f  n it ro g e n  and phosphorus a r e  

s i g n i f i c a n t l y  c o r r e l a t e d .  V a rrn  (1 9 7 2 ) o b se rv e d  

t h a t  p e rce n ta ge  o f B o s p h o r u s  t r a n s lo c a t e d  t  ) fe e  

g r a in  d e c re a se d  w ith  in c re a s e  in  n it ro g e n  c o n te n t  

o f  s t r a w . The o b se rv e d  lo w  phosphorus c o n te n t  o f  

s t r a w  a t  h a r v e s t  in  th e  l a t e  p la n te d  c rop  (T ^ )  can oe 

due to  t r a n s lo e a t lo n  o f  in c re a s e d  p ro p o r t io n  o f  

ph osph orus to  fe e  g r a in s ,  which was f a c i l i t a t e d  by  

the lo w  n it r o g e n  c o n te n t  o f  s t r a w .



The v a r i e t i e s  s i g n i f i c a n t l y  d i f f e r e d  in  

p h osp h o ru s  c o n te n t  o f  s traw  a t  30th  day a f t e r  p la n t in g .  

Jay a had h ig h e r  phosphorus c o n te n t  than S a b a r l .  The 

h ig h e r  n it ro g e n  c o n te n t  in  s t ra w  a t  the c o rre sp o n d in g  

s t a g e  o f  growth w ould  have in c re a s e d  the phosphorus  

a b s o rp t io n  due t o  th e  s i g n i f i c a n t  p o s i t i v e  c o r r e la t i o n  

o b se rv ed  between them.

Too n i t r o g e n  l e v e l s  d id  n o t  a f f e c t  f e e  

phosphorus c o n te n t  o f  s t ra w  a t  30th  day a f t e r  p la n t in g  

and 60th  day a f t e r  p la n t in g .  B u t th e  n it ro g e n  l e v e l s  

s i g n i f i c a n t l y  in f lu e n c e d  th e  phosphorus c o n te n t  o f  

s t r a w  a t  h a r v e s t ,  th e  phosphorus c o n te n t  in c re a s e d  

w i f e  fe e  l e v e l s  o f  n i t r o g e n .  The phosphorus c o n te n t  

o f  s t ra w  a t  120 kg  N/ha was s i g n i f i c a n t l y  h ig h e r  than  

th a t  a t  60 f g  fc/ha. T h is  i s  in  accordan ce  w ith  the  

f in d  trigs o f  Badanandan § 3L* ( 1969 ) .  hue to  f e e  

s i g n i f i c a n t  c o r r e l a t i o n  o b se rv ed  in  uptake o f  n it r o g e n  

and phosphorus a b s o rp t io n  o f  h ig h e r  amount o f  

ph osph o ru s  was re c o rd e d  w ith  h ig h e r  l e v e l s  o f  a p p lie d  

n it r o g e n .  A p p l ic a t io n  o f  higher l e v e l s  o f  n it r o g e n  

in c re a s e d  i n i  i r e  gen uptake by  s t ra w  which in  tu rn  

in c re a s e d  fe e  .phosphorus u p ta k e .



3*3*2 Phosphorus content of grain

Time o f  p la n t in g  in f lu e n c e d  phosphorus  

c o n te n t  o f  g r a in  s i g n i f i c a n t l y .  A p ro g r e s s iv e  

r e d u c t io n  in  phosphorus con ten t o f  g r  in  was o b se rv ed  

v i t h  d e la y  in  p i r n t in g  t im e . The e f f e c t  o f  tim e o f  

p la n t in g  on phosphorus c o n te n t  o f  g r a in  l a  r a t h e r  

i n d i r e c t .  As e v id e n t  from  f i g .  th e  phosphorus c o n ten t  

o f  s t ra w  a t  h a r v e s t  I s  r a t h e r  h ig h  e x c e p t  in  the  

l a t e  p la n te d  c rop  (T ^ ) .  So i t  o n  he presum ed t h a t  

th e  v a r i a t io n  in  g r a in  phosphorus c o n te n t  i s  n o t  

the d i r e c t  e f f e c t  o f  d i f f e r e n c e  in  a b s o rp t io n  o f  th e  

n u t r i e n t ,  b u t  i s  the r e s u l t  o f  th e  d i f f e r e n c e  in  th e  

p ro p o r t io n  of a b so rb e d  n u t r ie n t  t r a n s lo c a t e d  to  the  

g r a in .  I t  i s  seen from  the T a b le  10 and 11 th a t  

n it r o g e n  phosphorus r a t i o  o f  g r a in  l a  a lm ost same in  

e l l  th e  p lan tin g , tim es e x c e p t  the l a t e  p la n t in g  ( 1^ ) ,  

where i t  was h ig h e r .  Hence the d i f f e r e n c e  in  f e e  

phosphorus c o n te n t  o f  g r a in  in  a l l  th e  p la n t in g  tim es  

e x c e p t  \  was d eterm in ed  by  fe e  n it ro g e n  c o n te n t  of 

g r a in  and l o v e r  n it r o g e n  c o n te n t  o f  grain l im i t e d  

th e  phosphorus c o n te n t  o f  g r a in .  B u t i r  the  l a t e  

p la n te d  c ro p  ( % ) »  the n it ro g e n  c o n te n t  o f  g r - i n  was  

n o t  a  l im i t in g  f a c t o r  a s  fe e  n it ro g e n  p i  sph o ru s  

r a t i o  was h ig h e r .  The phosphorus c cm te n t  o f  s t r a w



in  (T ^ ) th e  l a t e  p la n te d  c ro p  a t  h a r v e s t  was the  

lo w e s t  and a s  such  a  h ig h e r  p ro p o r t io n  o f  a b so rb e d  

phosphorus w ou ld  have been  t r a n s lo c a t e d  to  g r a in ,  

s in c e  the n it ro g e n  co n ten t  o f  g r a in  was n o t  l im i t i n g  

( r i g . f ) .  1h e  l im i t in g  f a c t o r  o f  lo w  ph osph orus

c o n te n t  o f  g r  in  in  f e e  l a t e  p la n te d  c rop  (T ^ )  i s  

the lo w  amount o f  phosphorus a b so rb e d  by fe e  p la n t *

The v a r i e t i e s  d id  n o t  d i f f e r  in  phosphorus  

c o n te n t  o f  g r a in .  But Jaya had h ig h e r  phosphorus  

c o n te n t .  T h is  was so  because  o f  Jaya  had h ig h e r  g r a in  

n it r o g e n  c o n te n t .

The a p p l ie d  n it ro g e n  l e v e l s  had no s i g n i f i c a n t  

e f f e c t  on r a in  phosphorus c o n te n t . B u t the  

phosphorus u p ta k e  by  g ro in  was found to  in c re a s e  w ith  

h ig h e r  l e v e l s  o f  n it r o g e n  ( F i g . 5 ) .  N it ro g e n  a t  90 kg/ha  

and 120  kg/Ha had  h ig h e r  ph osph orus uptake than  a t  

60 k g/h a . T h is  i s  in  agreem ent w ith  th e  f i r  c logs of 

K anvar and S e g h a i (1 9 6 2 ) }  B red e ro  (1 9 6 5 ) anti.

Sad  ay appaii and R o landaisvam y (1 9 7 6 ).

3 .k  Uptake o f  phosphorus by  p la n t  p a r t s  

3 * ^ .1  Uptake o f  phosphorus by  s t ra w

The tim e o f  p la n t in g  a i g r . i f i c  n t ly  a f f e c t e d  

the phosphorus up take  by c rop  ».t 30th day «uid 60th
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day a f t e r  p la n t in g ,  b u t  n o t a t  h a r v e s t .  A t 30th 

day a f t e r  p la n t in g  th e  phosphorus c o n te n t  o f  s t ra w  

showed a d e c re a s in g  tren d  w ith  d e la y  in  p la n t in g  

t im e . At 60th d ay  a f t e r  p la n t in g  th e  l a t e  p la n te d  

c ro p  ( 1^ )  had the h ig h e s t  phosphorus o p t  h e .

Phosphorus o p t  eke showed a d e c re a s in g  tr> nd w ith  

d e la y  in  p la n t in g  t im e , bu t f o r  th e  l a t e  p la n te d  

c ro p  ( \ ) .  At h a r v e s t ,  ph osp h o rus  uptake p r o g r e s s iv e ly  

d e c re a se d  v l t h  d e la y  in  p la n t in g  t ia ie . T h is  t r e n d  

can be a t t r ib u t e d  to the e f f e c t  o f  t in e  o f  p la n t in g  

>n c ry  m atter p ro d u c t io n  and phosphorus c o n te n t  o f  s t ra w .

Tue v a r i e t i e s  u i g n i f i c  n t ly  d i f f e r e d  in  th e  

phosphorus uptake a t  3oth  day a f t e r  p la n t in g ,  b u t  

n o t  in  o th e r  s t a g e s .  Jaya  record© '.: h i ,jh e r  phosphorus  

uptake  tean  u a b a r i  • P ro b a b ly  t h i s  i s  -cause o f  th e

o b se rv e d  p o s i t i v e  c o r r e la t io n  between n it r o g e n

up tak e  of K. phosphorus u p ta k e . J ay  a  had h ig h e r

n i t r o g e n  u p ta k e , and i t  In f lu e n c e d  th e  phosphorus

u p ta k e •

The n it r o g e n  l e v e l s  s i g n i f i c a n t l y  in c re a s e d  

phosphorus up take  a t  30th day a f t e r  p la n t in g  and a t  

h a r v e s t ,  b u t  i t  was u n a ffe c te d  a t  60til day a f t e r  

p la n t in g .  But a t  a l l  s t a g e s  te e  phosphorus up take



w as foun d  t o  in c r e a s e  w ith  h ig h e r  l e v e l s  o f  n i t r o g e n .  

T h is  r e s u l t  i s  in  con fixu lt y  w i f e  th e  f in d in g s  o f  

3r d e ro  (19 65 )?  Sadnnandan & •  (19 69 )?  badayappan  

and Kolandaiswam y (1 9 7 8 ).  The phosphorus uptake  

in c re a s e d  c o n s id e r a b ly  c u r in g  th e  p e r io d  from  36th  

day  a f t e r  p la n t in g  t o  60th  day o f  p la n t in g ,  in d ic a t in g  

th a t  phosphorus i s  a b so rb ed  c o n t in u o u s ly  upto  60th  

day a fte r  p la n t in g .

3.**,2 Phosphorus uptake by grain

H ie u p tak e  o f  phosphorus by g r a in  s t e a d i ly  

d e c re a s e d  w ith  d e la y  in  p la n t in g  tiia® , H a r ly  p la n t in g  

(T .j and T? ) re c o rd e d  s i g n i f i c a n t l y  h ig h e r  phosp liorus  

uptake  than X te  p la n t in g .  H it s  tren d  in  phosphorus  

up tak e  con be a s c r ib e d  to  th e  e f f e c t  o f  time o f  

p la n t in g  on th e  g r a in  d ry  matter p ro d u c t io n . Phosphorus  

u p tak e  was o bse rved  to  c lo s e ly  f o l l o w  the n i t r o g e n  

u p tak e  p a t t e r n .  The V a r i e t i e s  d id  n o t  d i f f e r  s i g n i ­

f i c a n t l y  in  phosphorus uptake by graltf* -

The n i t r o g e n  l e v e l s  had no s i g n i f i c a n t  e f f e c t  

on phosphorur u p take  by g r a in .  But the h ig h e r  l e v e l s  

o f  n it ro g e n  v r  no ted  to  in c re a s e  phosphorus up take  

by  g r a in .  The phosphorus u p tak e  by  g r a in  in c re a s e d  

w ith  h ig h e r  l e v e l s  o f  n i t r o g e n .  M t r o g  n  a t  90 kg/foa



re c o rd e d  h ig h e r  phosphorus u p take  tin an th a t  a t  

120 k g /h a . T h is  I s  i n  agreeraent w ith  the f in d in g s  

o f  B re d e ro  (1 9 6 5 )5  Sat anann- n £% (1 9 6 9 ) > '

Oadayappan and K o lo n d a isv& iy  ( 19 7 8 ) .

3 . t .3  T o t r l  phosphorus up take

The t o t a l  phosphorus uptake in  th e  e a r ly  

p la n t in g  was s i g n l f i c o n t l y  h ig h e r  than th a t  o f  l a t e  

p la n t in g .  The t o t a l  phosphorus uptake s t e a d i ly  

decreased w ith  d e la y  in  tim e  o f  p la n t in g .  The observed 

t ren d  in  t o t  1  phosphorus uptake cars be  a s c r ib e d  to  

th e  in f lu e n c e  of th e  tim e o f p la n t in g  on d ry  m a tte r  

p ro d u c t io n .

H ie v a r i e t i e s  c id  n o t  d i f f e r  s i g n i f i c a n t l y

in  n o tn l phosphorus u p tak e . But Jaya  had more t o t a l  

ph osph orus up take  than  Sebarl. T h is  i s  d is c u s s e d  

in  3 .^ .2  a b o v e .

H lt ro g e n  l e v e l s  d id  n o t  in c re a s e  the t o t a l  

phosphorus uptake s ign ifican tly *  B ut up take  o f  t o t a l  

phosphorus i n c r  ased w ith  h ig h e r  l e v e l s  o f  a p p l ie d  

n i t r o g e n .  Th is  i s  in  acco rd an ce  v i t a  the f i n d in g s  

o f  Bredero (1 9 6 5 )?  Sadanar.den ejfc ,a l* (1 9 6 9 ) and 

Sadayappan and K olandaisvasry  (1 9 7 8 ).



P la n t in g  tim es h ad  no s i g n i f i c a n t  e f f e c t  

in  th e  po tass iu m  c o n te n t  o f  s t re w  in  any o f  the  

s t a g e s  o f  g row th . H ie po tass iu m  c o n ten t c u r in g  e a r ly  

s t a g e s  o f  ro w fe  was n o ted  to  be h ig h e r  and i t  

s lo w ly  d e c re a se d  w i f e  age o f  the p la n t ,  r e c o rd in g  fe e  

l o v e e t  p o ta s s  lira c o n te n t  a t  h a r v e s t  ( F i g . C ) ,

b a b a r l  re c o rd e d  s i g n i f i c a n t l y  h ig h e r  p e rc e n ­

ta g e  o f  p o tass iu m  fe a n  Jaya a t  60th  clay o f  sow in g .

In  o th e r s t a g e s  a l s o  d a o a r i  had h ig h e r  p o ta ss iu m  

c o n te n t ,  f  i s  e n be  due t o  fe e  lu x u ry  consum ption  

o f  p o tass iu m  by S a b n r i .

H ie  n it r o g e n  l e v e l s  had no s l g n i f i c - . n t  e f f e c t  

or; the potass ium  e o a te n t  in  any o f  tire s ta g e s  o f

g ro w th . Loganadhan and B a j  (1 9 7 2 ) r e p o r t e d  f e a t

p o ta ss iu m  uptake  was n o t  a f f e c t e d  by  v a r i a t io n  in  

d osage  o f  n it r o g e n  su p p lie d  t o  s o i l .

3 .5 .2  Po tassium  c o n te n t  o f  g r a in

The c ro p s  p la n te d  on 10th O ctobe r (T^,) nd  

25 th  O ctober (T ^ )  had s i g n i f i c a n t l y  h ig h e r  g r a in  

p o tass iu m  c o n te n t  fe a n  the ear l y  p la n te d  c ro p  ( i ^ ) .  

H ie  e f f e c t  o f  tim e o f  p la n t in g  or, p o tass iu m  c o n te n t

3*5 Potassium content of plant parts
3*5*1 Potassium content of straw



o f  g r a in  seams to  be  in d ir e c t ?  by  a f f e c t i n g  th e  

n it r o g e n  c o n te n t  o f  g r a in .  There ap p e a rs  t o  b e  a  

n e g a t iv e  r e la t i o n  between n it ro g e n  c o n te n t  o f  g r a in  

and p o tass iu m  c o n te n t  o f  r a in  ( F i g . S ) .  In c ro p s  

p la n te d  on 10th (T g )  O ctobe r and 25th  O c to o e r  (T ^ )  

the g r a in  n i t r o g e n  c o n te n t  w as lo w e s t  sand te e  

p o ta ss iu m  c o n te n t  o f  g r a in  was h ig h e s t *  In  c ro p  

p la n te d  on 25th Septem oer ) t e e  g r a in  n i t r o g e n  

c o n te n t  was highest. T h is  r e la t i o n s h ip  was n o ted  In  

th e  l a t e  p la n te d  c rop  (T ^ )a l s o .  T h is  n e g a t iv e  r e l a ­

t io n s h ip  between g r  in  n it ro g e n  c o n te n t  and p o ta ss iu m  

c o n te n t  becomes a l l  the © ore  c l e a r  from  th e  f a c t  th a t  

a t  h a r v e s t  the p o ta s a lu ©  c o n te n t  o f  s t ra w  in  the  

c ro p  p la n te d  on 25th Septem ber (T ^ )  v as  h i g h e s t ,  b u t  

th e  g r a in  p o ta ss iu m  a t  T^ was th e  lo w e s t ,  w h i le  t e n t  

in  10th ic t o b e r  and 25th O ctobe r p la n t in g  (T g  and T ^ )  

i.e re  lo w e s t  and c o rre sp o n d in g  p o ta ss iu m  co n ten t o f  

g r a in  was h ig h e s t?  th e reb y  in d ic a t in g  th a t  t e e  

tran s fco ea tio n  o f  a b so rb e d  p o ta ss iu m  t o  g r a in  w as n o t  

d e c id e d  by th e  amount o f  per assium  a v a i l a b l e ,  b u t  

by th e  amount o f  n it r o g e n  t r a n s lo c a t e d  to  the g r a in .

In  c ro p s  p la n te d  on 25th  Septem ber and 9th  November 

(T ^  and T ^ ) te e  l im i t in g  f a c t o r  f o r  low  g ra in  potass ium  

c o n te n t  was t e e  h ig h  n it ro g e n  c o n te n t  o f  g r a in *



The v a r i e t i e s  d id  n o t  d i f f e r  s i g n i f i c a n t l y  

in  g r a in  p o ta ss iu m  c o n te n t . 3u t ;>abari had h ig h e r  

g r a in  p o tass iu m  c o n te n t  fe a n  J a y a . Here a l s o  th e  

n e g a t iv e  r e l a t i o n  o f  g r a in  n i t r o g e n  on -;r- in  p o ta ss iu m  

was e v id e n t .

The n it ro g e n  l e v e l s  had no s i g n i f i c a n t  e f f e c t  

on y r^ in  potass ium  c o n te n t .  But w ith  90 kg fl/s in  the  

g r a in  potassium  c o n te n t  d e c re a s e d .  T h is  was due to

the higher grain  nitrogen co n te n t  at 90 y; N/hn.,

3 .6  Po tassium  uptake  by p la n t  p a r t s

3 *6 .1  P o tassiu m  up take  by s t r a y

7h » tim e o f  p la n t in g  s i g n i f i c a n t l y  in c re a s e d  

the p o tass iu m  u p tak e  by s tra w  a t  60th  day a f t e r  

p la n t in g ,  m i l e  p o tass iu m  u p take  a t  30th day a f t e r

p la n t in g  nr.< a t  h a r v e s t  was u n a f fe c t e d .  Hoe p o tass iu m

uptake  by f e e  c r o p s  p la n te d  on 2 5 th  Septem ber and 9th  

lo v e j 'o e r  (T^ and T ^ ) were s i g n i f i c a n t l y  h ig h e r  than  

th e  c ro p  p la n te d  on lO fe  O ctobe j and. 25th le to o e r  

(T ,; me I , ) .  Hi© l& te  p la n te d  c ro p  (Tj. )  re c o rd e d  fe e  

h ig h e s t  p o fess iu m  u p ta k e . T h is  i s  a t t r ib u t e d  to  the  

in f lu e n c e  o f p la n t in g  tim e on d ry  zaatter accu?au latio fi. 

The po tass iu m  uptake  was th e  lo w e s t  a t  e a r ly  s ta g e s  

w<: i n c h e d  th e  maximum a t  6 0 fe  day o f  p la n t in g  and



co n t in u e d  a b s o rp t io n  u p to  h a r v e s t ,  i i x  i c - t i n g  h ig h  

lu x u ry  consum ption o f  th e  n u t r i e n t .

S a b a r i  b ad  s i g n i f i c a n t l y  h ig h e r  p o ta ss iu m  

uptake  than Jay a a t  60th  day a f t e r  p la n t in g .  This 

Car be due to the h ig h e r  lu x u r y  consum ption  o f  t h i s  

n u t r i e n t  by S a b a r i .  The p o ta ss iu m  uptake  a t  30th  

day a f t e r  p la n t in g  was s i g n i f i c m t l y  in c re a s e d  by  

n it r o g e n  l e v e l s .  Kitrogen a t  1 P0 k g/h a  s i g n i f i c a n t l y  

increased potassium uptake o v e r  60 k g/h a  and 90 k g/h a . 

B u t n it ro g e n  l e v e l s  had no e f f e c t  a t  6Cth day a f t e r  

p la n t in g  • a t  h a r v e s t .  The in c r e a s e  in  p o ta ss iu m  

uptake >t 30th  cay  a f t e r  p la n t in g  e  m be  a s c r ib e d  to  

th e  com bined e f f e c t  o f  d ry  m a tte r  accum u lation  and 

i t s  potassium  c o n te n t .

3.6.2 Potassium  uptake by grain

Tirm o f  p la n t in g  s i g n i f i c a n t l y  in f lu e n c e d  the  

g r a in  uptake o f  p o ta ss iu m . The c ro p  p i -n t e d  on 10 th  

O ctober ( Tg)  r e o r d e r  jaaJkeoly h ig h e r  u p take  o f  p o ta ­

ssium  in  gr- in  than  a l l  o th e r  p la n t in g  t im e s . T h is  

can be a t t r ib u t e d  t o  th e  h ig h e r  p a n ic le  weight o f the 

c ro p  p la n te d  or; 10 th  )c t o b e r .

The p o ta ss iu m  u p tak e  by v a r i e t i e s  d id  n o t  c i f f  

s i g n i f i c a n t l y .  But Jaya  had  more p o tass iu m  u p tak e  than  

S a b a r i .



The nitrogen le v e ls  were not found to  influence 

potassium uptake by grain s ig n ific a n tly . But the 

grain potassium uptake s lig h t ly  increased with higher 

le v e ls  o f a l l i e d  n itrogen. This is  in agreement with 

the findings o f 3red©ro (1965)$ f  mmajuam  (1967)?

Sadayappan and KUlandaiswami (1978). The e f fe c t  o f 

t la o  o f planting on uptake o f grain potassium was by 

in fluencing the dry matter accumulation mid potassium 

content of train.

3*6.3 Total potassium uptake

The tot: 1 upt ke o f potassium was not s ig n i f i ­

cantly in f uenced by the time o f  p lanting, ‘The 

ea r ly  planting (T^) had higher potassium uptake out 

showed a decreasing trend with uelay in planting time.

Jaya had higher to ta l potassium uptake than 

Sabari, though the d ifferen ce was not s ta t is t ic a l ly  

s ign ific a n t,

Hitrogen le v e ls  had no s ign ifica n t e f fe c t  on 

to ta l potassium uptake. But the to ta l potassium 

uptake a t  90 kg H/ha was found to  be higher than 

other le v e ls  o f n itrogen. The observed trends can be 

ascribed to the e f fe c t  on dry matter accumulation and 

potassium content o f plant parts.

I  t  o



umm a t y



m nm rar

Jn experiment to study the d iffe ren tia l response 

of two medium dumtlcn rice varieties, Jaya and Sabari, 

to time of planting and graded doses of nitrogen vas 

under taken (hiring the fsindnkra season of 1980-*81, at 

the Be search Station and Instructional Farm, Hannuthy,

Hie experiment vas la id  out In sp lit  plot design. Hie 

treatments consisted of combination of four time of 

planting (September 25**1, October 10th, October 25th and 

November 9^*) and two varieties In the main plot and 3 

leve ls  of nitrogen (60 kg, 90 kg and 120 kg/ha) In the 

sub plots.

Observations on the growth characters were taken 

on 30th day, 60th day after planting and at harvest.

She chemical composition of the plant at these stages 

were also determined. At harvest the grain and straw 

were chemically analysed separately. The crop was 

harvested when 8> per cent of the panicles In the plot 

matured. The results of the study are summarised below.

The time of planting significantly Influenced the 

growth of the crop at a l l  stages of growth. Delay in 

planting time significantly reduced the plant height end
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t i l le r  production at a l l  stages of growth* Early

planting (September 2 5 ^ ) of the crop significantly  

decreases th© number of days to $0 per cent flowering 

and maturity and showed an increasing trend with delay 

in  planting time. Early' planting had a positive 

influence on the yield attributes of rice. Delayed 

planting exhibited a decreasing tr̂ fci m the number of 

total splkelats, filiac grains, percentage of fi lle d  

grains, panicle length and number of branches per 

pan icle. Total dry matter production, harvest index 

and grain yield snowed a decreasing trend with delay in 

planting.

The nitrogen content of straw at a l l  stages of 

growth and phosphorus content of straw at early stages 

significantly decreased with delayed planting. November 

9th planting (!& ) increased the phosphorus content of 

straw at harvest. Nitrogen uptake by grain and total 

nitrogen, phosphorus and potassium uptake at harvest 

shewed a decreasing trend with delay in planting time.

The optimum time of planting rice In mundakan 

season under the agroclimatic conditions of Mannuthy is 

late September to early October.



Sabari took more number o f days to flowering

and to maturity and produced significantly higher number

of productive t i l le r s  and number of branches per panicle
th

than Jaya. Early planted crop (September 25 ) recorded

si gn ifican tly  higher percentage of grains than other 

planting dates. Sabari planted on October 25 tack the

longest period fo r earing.

Total dry matter production and total number of 

spikuLcts per panicle increased significantly with 

120 kg k/ba. Applic tiun of 90 k 3 HA* a significantly  

increased the harvest index and grain straw ratio . At 

early stages o f growth, nitrogen at 120 kg/ha increased 

the content o f nitrogen, phosphorus and potassium In 

straw. The 1000 grain weight and th® protein content of 

grain we-* not found to be affected by leve ls  o f nitrogen.
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APPKKLIX I

Weather data -  Weekly averages, from 1st o f  September 1980 to 2^th February 1981

Date Week
Temperature G° 

afexiana Minirjuia
K.H.$ Tota l Ho. o f 

r a in fa l l  rainy 
zb.  in. days

Wind
speed
kmyto.

Evaporc
tlon

12. 1a.

1 —  9— 8O to 
7—.9— 8O 1 29.75 23.6 83. 6̂ 1.^2 5/7 5.71 3.2^

8— 9—80 to  
ll*-9— 80 2 30*71 23.81 79.07 - - **.6 7 3.66

15-9— 80 to  
21. 9—80 3 30.98 2 3 .^ 79.07 0.1** 1/7 *♦.20 3.50

22-9— 80 to 
28-9— 80 b 31.31 23.38 82.07 12.8* 7/7 3.26 2 M

29-9— 80 to  
5-10— 80 5 30.55 23.73 81.86 8.2** 5/7 2.97 2.28

6— 10—80 to  
12-10-80 6 32.10 23.61 81.00 28.87 b/7 2.63 2.01

13-10-80 to  
19.10-80 7 30.15 22.85 8^.57 11.88 6/7 2.23 2.06

20-10-80 to  
26-10-80 8 30.61 23.81 8*. 07 b .ib 5/7 2.23 2.90

27-10-80 to  
2 -11 -80 9 32.^7 22.50 65.5 - - 3.51 3*66

3— 11-80 to  
9 -11-80 10 32.51 23.3^ 72.28 6.16 2/7 3.20 3.20

Sunshine*
hrs.

(C og td .)



APPEK1IX-I (Contd.)

[Date Week
temperature °C 

Maximum Minimum
R.H.5* Tota l

r a in fa l l
m.m.

I'vO.Of
rainy
days

Wind
speed
km/ha

Evapo- 6uii- 
ration  shine 
m.m. hrs*

10- 11-80  to  
16- 11-80 11 31.73 23.6k 72. 6k 8.12 3/7 k .^ f 3.61

17- 11-80  to
23—11—80 12 31.18 23.kO 78.07 17.50 k/7 3.78 2.16

2k -11-80  to  
30- 11-80 13 31.73 22.68 66.21 . - k.07 3.81

1- 12-80 to  
7- 12-80 1k 31.3k 2 1 . 8k 69.20 - - 5.0 k .50

8- 12-80 to  
1**-12-80 15 3-9.30 23.20 7k.36 - - 3.01 3.71

15- 12-80 to  
24-12-80 16 31.1k 22.70 63.00 - - 8.58 6.50

22- 12-80 to 
28- 12-80 17 31.00 21.77 72.07 0.36 2/7 k .10 3.5k

29- 12-80 to
H —  1«MBSi 18 31.70 22.Sk 61.00 - - 10.01 6.91

5— 1—81 to  
11-14—81 19 31.90 20.27 69.70 - - k .k l k.60

12- 1—81 to  
18- 1—81 20 31.97 21.55 66.00 - - 9.25 6.k5

(Contd.)



APPENDIX-I (C ontd .)

Date Week
Teaperature aC IUH.% Total Do. o f Wind

speed
k£i/ha

iivapo-
r s t ix i
a.m.

Sun-

Maxisas ttbalaun
4 OUU Oli. 1
n .a . days

2* I* JL.JIQ
hr a*

19. 1—81
25. 1—81

to 21 32-87 21.95 ^ .9 3 m . 6.5 5.^7

26- 1—81
1—2— 81

to 22 32,91 21.18 55-85 - mm C.i* 7.37

2— 2— 81
8— 2— 81

to 23 3^-05 19.12 61.20 - . ^.95 6. 5k
9— 2— 81
15.2— 81

to 2*+ 33-60 22.80 75.6** n ftu* *-* 1/7 2.95 V .28

16- 2—81
22- 2—81

to 25 35 M 19.80 .21 - 7.33 9.M*

23- 2—81 
1— 3— 81

to 26 36.77 21.50 53.00 — ** 5.05 7.57

* Data not ava ilab le



APUBKMX -  I I

Analysis o f variance fo r  plant height, days to 50 per cen t flow ering
and days to maturity.

Kean squares

Source d f 30th day
a fte r
planting

6Ctb day
a fte r
planting

At harvest Days to 50# 
flow ering

Days to 
maturity

mode 2 325*09** 189.03* 2<?f.30** 0.29 0.26
Time o f planting 

(T )
V a r ie tie s  (V )

3 230.30** 558.07** 378.60** 1 *9 .97 ** 275.79**
1 15&.G5 86.68 52.02 9 7 5 .* * * 9*7.35**

T x V 3 3.86 5.97 13.25 71.27** 30*93**
Error (1 ) 1** 3N-.62 33.60 *.79 0.75 0.517
Nitrogen (K ) 2 2 5 . * 13.11 2.21 1.5** 0.013
T x K 6 10,88 1.95 1.10 1.00^ 0.85
V x K 2 6,06 32.05* 0.79 0.51 1.09
I j t V x S 6 7.70 17.37 9.82 3.16** G.M
Error (2 ) 32 9.7** 8,85 9.15 0.67 0.36

♦ Significant at 5# leve l
**  Significant at leve l



APPENDIX -  H I

Analysis o f  variance fo r  t i l l e r s / h i l l « productive t i l l e r s  ant percentage
p ro d u c t io n  t i l l e r s .

Mean squares

Sou rce (If 30tii day 
a f  i . - r  
planting

60th day
a f t e r
planting

u ;.rv e ..t
P ro d u c t iv e
t i l le r s / o f

Percentage o f
oxocuctive
t i l l e r s

Block 2 2.33 0.57 1.12 5279.17 290.1
Tlae of planting (T ) 3 63.36*'* 32.61*** 30.53** *♦2732.75** 26^.35
V a r i e t i e s  (? ) t 3-^7 35.7** 9.97 18208.68* 108.88
I  x V 3 1.63 2.20 0.23 1270.72 135.21
Error (1 ) 1V 2.86 2.93 2.91 287,2.82 112.5*^
N it ro g e n  (N ) 2 0,2** 0.22 1.1** **2**6.87 61.83
T x N 6 1. 29 1.07 0.55 2^0 .39 2b M
7 x B 2 2.03 2.39 1.25 *♦285.76 *♦0.63
1 x ? x H 6 2.78 2.60 2 5603.91* 37.90
E r r o r  ( f i ) 32 1.**5 1.22 0.996 2091.9^ 51.^3

* y ± £ r , i f ic  xit at 5^ le v e l
*■- S ign ifica n t a t 1.1 le v e l



A I’PEM . I X  -  n r
an?dysis o f variance f o r  to ta l number o f sniVeX^ts. f i l l e d  ra ins, 

percentage o f f i l l e d  grains and percentage at s t e r i l i t y .

Source d f

Mem square

Tot e l Iso. o f 
sp lkelf.ts 
per panicle

F i l le d  grain Percentage 
o f f i l l e d  
gr ins

Percentage o f 
s t e r i l i t y

Sloek c. 701.5b* 52b.69* 18.77 18.77
Time o f p i on tin g  (T ) 1 b 2^ .09 ** 3783.22** 228.90* 228.90*
V arie ties  (V ) 1 11b. 33 bo. 95 2.72 2.72
T x V 3 312.0? 6b. 78 175.51* 175.51*
Error (1 ) i t 150.67 93.90 b?.26 b?.26
Nitrogen (If) 2 885.56 306.61 51.00 51.00
T x N 6 56.15 56.b9 2b.15 2b.15
V x N 2 151.73 53.80 10.06 10.06
T x V x H 6 95.62 119.0b 31.87 31.87
Error (2 ) 32 335.90 182.03 53.72 53.72

* S ign ifican t at le v e l
* *  S lgn i^ 'ic-nt at 1 'i le v e l



Analysis o f variance fo r  pan icle length , branehlets/paniclo, 1000 grate weight,
grain straw ra t io  and harvest index.

APPSfclilX -  V

Source •if
Me n . uaites

Pf.nicl©
length

3ranch3.ets
per
panicle

1000 grain 
weight

•ir-in straw 
ra t io

Harvcat 
index

Block 2 9.26** 1.11* 8.13k 0.097 18.39
f ia e  of planting (T ) 3 31.08** 5.59** 6.137 0.033 159.58*
V arie ties  (V ) 1 1.32 12 .M ** o.k6k G.03C 10.18
T x V 3 1.81 0.308 5.809 0.0079 19.37
Error (1 ) 1k 0.803 0.2?7 2*239 o.ok 3k.96
N itro :-n  (u ) 2 2.6k 0.1Ck 0.732 0.011* 110.92*

I I I 6 0.22 0.2k;- 0.k32 0.0076 21.10
V x H 2 0.21 0.175 O.U56 0.020 3.96

T x V y. » 6 0.73 0.237 1.057 0.028 k i.o o
Error (? ) 32 1.20 0.398 1.108 0.0023 27.96

* S ign ifica n t at 5% l e v e l
* *  S ign ifican t a t 1;S le v e l



APPEMDIX -  VI
Analysis of variance for dry matter production grain yield and straw yield

Mean squares

Source d f Dry matter production
3rain
y ie ld

Straw y ie ld
30th day
a fte r
planting

60th day
a fte r
planting

At
harvest

ELodc 2 21738,00** 178582.8** 353858 1551628.7 165899.08*
Time o f planting (T ) 3 ***6 .23 2MM7.61** 339871.57* **005732.5* 8928286.00
V arie ties  (V ) 1 892.53 19279.90 **2632 2061.13 2205700.00
T x V 3 V+0.37 28500.96 105193.1 25125.9 2321063.20
Error (1 ) 1** 1350.60 8958.12 96898.5 811273.1 1563.80
Hitrogen (H ) 2 2S72.**5* 2778.96 501*.** 1338*5.5 3297183.58
7 x N 6 1235.97 Mf02.3 65^06.9 **790*0.3 558892.80
V x B 2 *9.1** 5560.95 10*16.38 1**82986.2 625**9. 30
7 x V x K 6 15**G M 7831.55 101797.7 959*5 .3 1667706.80
Error (2 ) 32 582.29 6095.^ 36078.9 7131**1.2 *03968.50

* Significant at 5# level
** Significant at %% leve l



APPENDIX -V II
Analysis of variance fo r  nitrogen content of straw grain and grain protein content

Source &

Mean squares

Straw Grain Grain protein  
content

30th day 60th day At harvest

Block 2 0.720 1.016** 0.0*47 0.210 6.92
Tiiae o f planting (T ) 3 2.**8* 0.518* o .*4*4*4** 0.183 6.76
V arie ties  (7 ) 1 0.06 0.007 0.018 0.0*49 1.55
T x V 3 0.6*4 0.130 0.015 0.021 0.7*48
Eriox ( t ) 1*4 0.211 0.109 O.bOO 0.12*4 *4 .*45
Kitrogen (N ) 2 0.033 0.165 0.029 0.059 1.95
T x Si 6 0.16 0.055 0.016 0.02*4 0.848
V x S 2 0.12 o .c ^ 5 0.076 0.020 0.786
1 s V x K 6 0.22 0 .112 0.012 0.081 2.91
Error (2 ) 32 0.139 0.081 0.0*46 0.0*41 1 A 9

* S ign ifica n t at le v e l
** S ign ifican t a t 1,£ le v e l



APPKMUIX ~ ¥111

Analysis of variance fo r nitrogen uptake by straw, grain and to rO. uptake of
nitrogen at harvest.

Bfean squares

Straw Grain Total
Source d f ----------------------------------------------------------------------------------- up t  eke

30th day
a fte r
planting

60th day
a ft e r
planting

At harvest

Block 2 1059.66»* 1035k.k** 720. k3 272k. 88 9M8.68*
Time o f planting (T ) 3 251M 52k9.65** 861.30 5 0^ .9 8 ** 578k.81*
V arie ties  (V ) 1 111.70 662.78 0.16 517.83 2120.10
T x V 3 195.83 1822.37* k23.50 238.9k 1231.36
Error (1 ) 1k 101.01 50k.70 33k.55 758.61 tkk9.27
H itrog n (H) 2 221.22* 770.35 295 .k6 585.98 1k23.l5
T x 11 6 97.09 kk1.21 355.82 385 >1 1760.16*
V i !U 2 t01.tk 200.65 276.39 36*kk 77.k5
I f  V i s 6 139.00* 315.59 376.61 901.27 1008.56
Error (2 ) 32 k5.58 390.89 2k8.35 k80. lk 670.58

* S ign ifican t a t 5% le v e l
* *  S ign ifica n t a t 1> le v e l



APmmix -  i x
Analysis o f variance fo r  phosphorus content o f straw and grain

Source d f

Hear: squares

30th day
a fte r
planting

Strew

60th day
a fte r
planting

At harvest

Grain

Slock 2 0,012** 0,003 0.006* 0.00067
T im  xf p lanting ( I ) 3 0.002 0.001 G.Q13** 0.0055*
V a r ie tie s  (V ) 1 0.010* 0.0002 u.002 O.OOQfe
T x V 3 0.0009 0.0005 0.001 0.001**
Error (1 ) ■fc 0.0012 0.001 0.001 0.00156
Sitrogen (N ) 2 0.0009 o.oocfc 0. 003* 0.000272
T x H 6 0.00006 0.0006 0.0002 0,00033
V X N 2 0.0007 0.0001 0.001 0.00028
T x V x H 6 0.0002 0.000k 0.001 0.00028
Error (2 ) 32 0.0007 0.0007 0.0009 Q.OQOM

♦ Significant at 5% level
* *  Significant at \% leve l



appendix -  X
Analysis of variance for phosphorus uptake by straw, grain and total phosphorus

uptake at harvest.

Mean squares

Source df Straw 3r' in Total phos­
phorus uptake

30th day
a fte r
planting

60 th * ay 
a fte r
planting

At harvest

Block 2 16*2** 139.31** 12.08 60 • 97.06
TJLae of planting (T ) 3 1 . 87* 193.99** 35*63 172.61* 312.95*
V arie ties  <V) 1 6.15* 19.88 17.51 1G.*«7 5^.86
I i V 3 0.7? 29.87 16.20 16.82 52.^2
Error (1 ) Ik 1-16 11.63 10.75 26.65 60,29
Hitrogen (N ) 2 5*36** 3.80 15.88 7 M 35.09
I  i  iJ 6 1.61 2.87 *».33 10.00 2^.95
V s H 2 1.17 3.58 5.55 1.60 3.93
I l ? l 8 6 1.85* 3.76 13 .6M* 1^.66 ^3.63*
E rro r  (2 ) 32 0.722 8.97 5.05 9.1*+ 16.1*7

* Significant at 5% level
**  Significant at V/* level



APPENDIX -  XI
Analysis o f variance f o r  pot ass i u )  content of atrav and grain

Source df
Mean squares

30 tli day
a fte r
planting

o trsv

50th day
lif te r
planting

At harvest

Grain

Block 2 3. 22* * 0.007 0.129 0. 0016k
Tide o f planting (T ) 3 0.092 0.081 0.129 0.0067**
V arie ties  (V ) 1 0.003 0. 12?* 0.023 0.00055
1 x V 3 o .o c k 0.003 0.088 0.0011
Error (1 ) tk 0.0726 0.025 0.125 0.0011
Nitrogen (N ) 2 0.029 0.029 0.006 o.oook

T x N 6 0.005 0.009 0.023 0.0002
V x N 2 0.027 0.036 0.131 0.0019
T i T x H 6 0.003 0.02*+ 0.075 0. 000k
Error (2 ) 32 0.0008 0. 01k 0.05^ 0.0008

f  S ign ific an t at lj%  le v e l
**  S ign ific an t at \% le v e l



APPU.1IX- XII
Analysis of v«rianc fo r potassium upt ke by straw, grain and total potassium uptake

at harvest.

Source d f

21b an s uaras

Straw Grain Totel
Uptake

30th day 
a fte r
planting

60th day 
a f t e r
p lanting

At harvest

Block 2 1^3.83 1*035-75** 1*09.32 91.91 895.1*1
Time o f planting (T ) 3 16^,33 6631.78** 1153.36 187.67* 1826.77
V arie ties  (V ) 1 23.77 229^.09** 92.26 l*.i*5 132.75
T x V 3 21.21 791.96 11*80.11 21.02 1^*1.2*+
Error (1 ) ik 76.58 269.76 61*0.36 35.76 8* 1.08
Witrogen (H) 2 73.18* 196.96 1*32.09 3.65 507.1*1
f  x H 6 3^.70 189.75 577.23 17.1*0 755.52
V i B 2 1**.57 533.9^ 70.0*+ G.Ok 67.35
T x V x N 6 35.16 6fc0.50* 769.27 32.20 977.27
Error (2 ) 32 17.1+8 210.09 1*10.25 16.1*2 510.38

• Significant at 5$ level
+* Significant at \$ leve l
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abstract

An experiment to study the d ifferen tia l response 

o f two medium duration rioe varieties to tine of planting 

and graded doses of nitrogen was conducted during the 

muwrinknn season of 1980*81, at the Research Statical and 

Instructional Faze, Msnnuthy. The experiment was la id  

out in sp lit  plot deafen, with combinations of four tiae 

of planting (September 25th, October 10th, October 25th 

and November 9th ) and 2 varieties (Jaya and Sabari) in  

the main plot and 3 levels o f nitrogen (60, 90, 120 kg/ha) 

in subplots.

Observations on the plant growth characters were 

recorded at 30th day, 60^ day after planting and at 

harvest. Chemical analysis of plants at these stages were 

also done.

Time of planting significantly influenced the 

growth characters as well as the yield and yield attributes. 

Plant height panicle length, number of spikelets, number 

of f i l le d  grains, percentage of f i l le d  grains, dry matter 

production, grain yield , strew yield , harvest index, grain 

straw ratio , total nitrogen upt k© at harvest, nitrogen 

upt ke by grainy content of phosphorus In straw and grain



;1'V i
and the total uptake of phosphorus at harvest j potassium 

uptake by grain were significantly higher in the early 

planted crop, than in la te r planted crops. However, 

number of days taken to 50 per cent flowering, ana to 

maturity, production of t i l l  era and productive t i l le r s ,  

phosphorus content of straw n , potassium content

of grain were positively influenced by

delayed planting.

S&bari recorded significantly higher number of 

days to flowering anc maturity than Jaya* Higxer levels  

of nitrogen were fauna to increase the dry matter 

production and nitrogen, phosphorus and potassium content 

of straw.


