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CONTINUOUS CROPPING OF RICE-INFLUENCE OF
TEMPERATURE ON UPTAKE OF N, P, K AND Zn IN RICE

K. K. SUBBIAH

In afield expariment involving tweive monthly plantings of rice in 5 calendar year it was
observed thet the pattern of uptake of NPK and Zn was influenced by tempersture prevailing

at the growth stages
_gave the highest grain yield,

Zinc content at tillering was higher in February p!nﬁted crop which
The correlation studies of uptoke with grainiyield pointed out

that phosphorous and potash upteks was having positive relationship with available zinc in

the soil at the tillering stage of the crop,

~ Nutrient absorption by crops is
greatly influenced by temperature.

Study on nutrient uptake as influenced

by monthly planting for a year may be
useful for proper management and nu-
trition - of rice crop. In this experi-
ment the effect of temperature on nu-
trient uptake by the effect ef tempera-
ture -on nutrient’ uptake by rice was
investigated.

MATERIAL AND METHODS

In a field experiment twenty four
‘monthly plantings with variety IR 8
were carried out at' the Tamil Nadu
Agricultural University at Coimbatore
during the years 1871-72 and 1972-73.
In this paper, the dry matter produced
at different stages viz., 30th and 60th
day. after planting for eight months
only® and at harvest for twelve months
were computed to hectare basis for the
sscond year of twelve. months and ex-
pressed in kg/ha. The total N, P, K
and"Zn" contents of the plant samples

were analysed »'as per the procedures
described by Yoshida et al. (1971).
The effect of planting time and uptake
of N, P, K andZn are furnished in
Table 1, 2 &nd 3 and correlation bet-

. ween grain yield and uptake of P and

K with and without-zinc in Table 5.

RESULTS AND DISCUSSION

N uptake at tillering': Uptake of N
at tillering varied with planting months
significantly, Planting in March, Jan-

uary and October resulted in higher N

uptake than planting in"other months-
Low or uptake was seen in February
planted crop.

N uptake at panicle initiation: The
uptake of N was significantly influenc.
ed by planting time. Higher N uptake
was seen in-October planting followed
by November ard January plantings.
Low N uptake was seen in August,
December, February and March plant-

.ings.

Professor of Agronomy, Agrl, College and Hessarch Institul=, Coimbatore, 6541 003,
Earms part of Ph, . Thesis submitted to the Tamil radu Agriculiural University. Coimbatore

in 1876,

#This was done because the idea is to cumpare the behaviour of uptake in & low yield erop
in Dctoter planting in the series August to November and high yield crop in Febuary planting

in the series December 1o March,
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Uptake of N, P, K at maturity -

Nitragen: Uptake of nitrogen
was significantly higher ~in crop
planted in the months of April
and June ( Table 3). Comparing
the N uptake at different stages of
growth of the crop planted in October
and February, it was seen that major
portion of N (56.53  per cent of the
total uptake) was taken up after.the
panicle initiation in  February planting
and it was crnlv 25.3 per.cent of total
uptake of N in October planting, the
grain yields were 5316 and 2275 kgjha
respectively for February and Dcmbar
planting (Fig. 2 and Table ﬂ]

In the case of crop giving high
yield (February planting) the ‘mean
temperature, that preum]ed durmg the
crop gmwth period gradually increased
from 26.5 to 27.4°C. from planting to
tillering from 27.4 to 29 8°C from tille-
ring to panicie initiation /(touching-a
peak when temperature at panicle initi-
ation) and from 29.81o0 23,5°C from
panicle initiation 1o maturity in Feb-
ruary planted crop. In the case of crop
yielding low (October planting) the
tcmperature trend was raverse | e. from
planting to tillering the mean tempera-
ture was.26.3 to 24.9¢C from tillering
to panicle . initiation, . it was 24.9 to
23.2:C from panicle initiation to ‘mat-
urity, it was from 23.3to 24, 1°C. Thus
the mean temperature at different sta-

ges of crop growth has greater impact
on uptake and grain. yield (Table 3]

L]

As the mean temparature at diffe-
rent stages of crop glruwth affected
the - uptake of nutrients there is a

o [VokT0; -:_-'r,i'q'.'l_-.a-‘;,-l";-

reduchun or increase |n_ grain_ weid .

Imbalariced nutrition to rice 'l::rnp 5
seen in October plantad crﬂp .8,

with higher uptake of - nnmgen at
panicle initiation there is a pnssmmw
of reduction in: carbohydrates resewa

- and consequent low yield and'this 'is
in agreement with views, ‘of C.haplln

(1972).

e I
;r_-._n

Fhﬂsphﬂrus u,uta.l.e The uptake of
phosphorous was, mgnlfmanthr higher
in February planting muttmg in higher
grain yield (_T.al:r1e 3). P; uptake.: was
higher in plantings: made.- between
December-and March " 'and 'tfﬁé"' was
probably’ made pusslhle I:ul_’.ur Iughel
temperature at pamcle initiation [25 4

. 1o 30.1‘fC_}_:Enﬁ_riprs‘mnjg.s_t_glge_s (26.8.t0
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23.5°C). Allen and Englestead (1963)
reported that P uptake was more
closely relatad wnth sml temperature.

Pura'ssfum :upiaﬁre Tha htghest
uptake was seen:in planting months of
May, April and June. The uptakéof K is
also sesms to be influenced by prevai-
ling temperature and is similar to that
of P and N uptake. The K uptake ‘was
in low ebb at October planting and it
is interesting to note that the tempera-
ture at. panicle initiation 23.3°C am:! at
tillering 24. B“E

Uptake m' Zn at r.rHenng stag& The
plant content of Zn at tillering:was the
hlghESt at February planting: - Uptake
of Zn is eritical at this stage of crop as
a majﬂr quantlw is’ absnrbed at this
stage (Underwood, 1570] “There Wag
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‘positive relationship between Znand P -

_uptake at tillering. The . PiZn ratio of

the plant is  affected by temperature. -

‘The 'influence of temperature -on P/Zn
ratio at tillering was positive (r=0.709)
‘and this is in agreement with findings
of Place et(a.-'. (1971).

The uptake of N was highest in
the planting month April to July wher-
eas the uptake of P was higher in the
planting - months Decemberto March
and uptake of K was significantly
higher in April to June planted crop.
The uptake ot all the three major nutri-
ents were in moderately high level in
the planting month February. The

- yield (Table 5).

balanced uptake of major nutrients pro-._ -

bably made possible by the liberal av-
ailability of micronutrient zinc in the
soil and enriching the plant content of

zinc (Table 2, 3) in the February plant-

ed crop. Khan (1973) also points out
the importance of balanced nutrition in
rice wh ¢h reduces sterility in rice and
paves way for higher grain yield.

Correlation studies

Phosphorus and Potash relationship
with zinc In tice nutrition

Uptake of nutrients N, P and K

were correlated to grain yield. N (p-
. take was not correlated to grain yield.
Whereas P and K uptake was positive-
ly correlated to grain yield. This may

+ probably due to high nitrogen content
in-the soil and as pointed by Matsuo
(1952) there may not direct relation-
ship between absorption of nitrogen
and yield in a rich medium.of N in soil.
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Uptake of'P and K with and with-
out available Znin soil at tillering stage
of crop had varying influence on grain
An uptake increase
of 14 per cent and 27 percent respecti-
vely for P and K seems to be miluenn-
ed by the presence of available zinc in
the soil at tillering stage of the crop.

" The author, acknowledges Dr. Y.B.
Morachan, the then Professor' and
Head of Department of Agronomy,
Agricultural College and Research Ins-
titute, Coimbatore for his guidance,
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« Table 1 Uptake of nitrogan at tillering and -panicle initation: . :(kg/ha)

L

FPlanting - 30 days after planting .. .. . | GO-days after p!ﬁﬂli'r‘lg', - %

months [ilering) . (penlele iniiation)’ .
“August. 132 207
'Eqpm]mhn; L 185 HI':.B:.
October 252 56.6
‘November 2.8 54.4
December 10.7 23.4
Jonyety > 23,0 4636
February 104 28.0
March, - 27.2 306"
€.D. (P=0.05) 83 228

Table 2 Umgk& of nutrients nitrogen, phosphoris'and: potash in kgfha dnd Zn. content of -
soil and Plant:

. -Plaﬁtli'ltE ' M'_BI;;IIUMBRIH.IG! | Zine conent.
menth nutrients (kgjha) _ 5
N P K Soil (availsble)  Piont Mean
: Mesrippm  Méan poin
April 9.6 1614 1194 0.50 35
May 107.6 15.39 128.4 0.50 24
Jung 134.1. i5.63 112.3 0.71 40
July 110.6 12.96 8156 0.64 40
' pugust 1149 15,42 81,6 q,‘f{] 49
Septomber 95,3 15.81 a4's 0,56 42
‘Dotober 75.8 13,62 30,8 d.20° ‘95
November: 72.0 13,17 461 0.20 25,
December ! 55,6 16.95 EEE 0.28 - 53
Januzry 767 20.94 233 070, 2’
‘Fehitary © 90,9 25,68 ‘9957 0,84 66
March . - 67.0 2565 941 0.35 g 4
€.D. (P=005) 25.00 3.00 24,95 6,407 151
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