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. INELUENCE OF POTASSIUM ON PRODUCTIVITY
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ABSTRACT

A field experiment was conducted to find out the differential response of potassium
in three rice varieties. The varieties differed in their parental composition. ‘Kannaki' which
has ‘IR 8" us female parent showed highest response in terms of increased productive
tillers, panicle length, total number of grains per panicle, and 1000-grain weight which,
in tumn produced highest yield of grain. The Grain-Straw ratio and Harvest index also
found 10 be maximum in 'Kannaki', The increased response of 'Kennaki' to applicd
potassium is attributed to its female parent ‘IR 8',

Physiology of yicld asa consequence
of potassium supplemcnis descrves a
recognition of the impact of potassium
on productive parameters that have direcl
bearing on ultimate yield. The application
of potassium to rice has been disputed
and their is still no conclusive evidence
as to whether to apply potassium along
with N & P to rice crop or not However,
Mahapatra and Prasad (1970) obtained
high yield in rice with increase in dose
of potassium. Kiuchi et al (1962) reported
that potassium increased the 1000-grain
weight and percentage of mature rice
grains, It is kmown that high potassium
level increased the grain to straw ralio
(Velasco and Plantastico (1963).
Kalicharan Das et al (1970) found that
high potash application resulied in good
favourable panicle size and increase

infertile in fertile grains. The number
of grains per panicle was highest al
30kg K20 per hectare (Agarwal, (1978).
Alphonso (1957) noticed significant in-
crease in yield of rice due to 90kg
potassium’ application per hectare. Feng
(1968) reporied that rice needs potassium
throughout its vegelative period. Raheja
et al (1970) observed that the yicld
increase due lo potassium application
was almost twice as high yielding
varicties as compared (o existing
varieties.

The response of rice o Potassium
supplements has been demonstrated as
a function of varicty, Kalyanikutti (1969)
comparcd indica (Co 33), japonica
(Tainan 3), indica x indica (IR 8) and
indica x japonica (ADT 27) and con-
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cluded that 'Tainan 3 and ‘IR 8' nceded
nearly double the amount of nitrogen as
required by ‘ADT 27' and ‘Co 33",
High yielding varieties like ‘IR 8' ‘IR
26' and 'IR 30" are considerably more
responsive to potassium than ‘IR 20"
and ‘IR 22" (Von Uexkull 1976). Hence
the employment of high yielding varieties
in which ‘IR 8" as one of the parent
deserves consideration. With this back-
ground, attempt has been made to study
the response of two rice varieties which
have ‘IR 8" as one of the parents. An
entirely different rice genotype has also
been involved in the study for com-
parison,

MATERIALS AND METHODS

Three rice varieties viz, ‘IET 3280’
(Dhungansahli x IR 8), ‘Kannaki', (IR
8 x TKM 6) and Co 29, Col3 x Co 4)
were selected for the study, ‘Kannaki’
and ‘IET 3280" were short duration
varicties (100-110 days duration cach)
with short stature. ‘Co 29" on the other
hand was a long duration (135 days)
variety with long stature. These were
treated with 0, 40, 60 and 80 kg K20
per haunder wetland conditions at Central
Farm, Tamil Nadu Agricultural Univer-
sity, Coimbatore. The potassium is
applied as basal dressing along with
recommended N and P05 (100 kg N
as urea in two equal splits one at aclive
tillering and second at panicle initiation
stages and 50 kg P205 as Superphosphate
as basal dressing were applied), Obser-
vations on Tiller production, panicle
length, Number of grains per panicle,
1000-grain weight and yield of grain
and straw were recorded al harvest,
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RESULTS AND DISCUSSION

The effect of potassium on the
productive parameters in three rice
varictics is presenied (Table 1). The
variety 'Kannaki' showed increased
response upto 80kg level whereas IET
3280 and Co 29 showed highest produc-
tive tillers in 60 kg level beyond which
the number of productive tillers decrease.
Highest number indicated on of produc-
tive tillers was produced in ‘Kannaki®
at 80 kg level.

Panicle length increased only upto
60 kg/a in ‘IET 3280’ but it is increased
still further in ‘Kannaki' showing better
responsiveness. ‘Co 29' shows a some-
what reduced panicle length but here
spacing again maximum values are
obtained in medium level, (60 kg/ha).

The total number of filled grains
increased only upto 60 kgma in IET
3280" but the increase was still high in
‘Kannaki'. In the case of ‘Co 29,
potassium Supplement increase the total
number of grains, the increase is max-
imum at 60 kg/ha with a slight decrease
with high dose. With regard to the
unfilled grains, Potassium supplements
appearto decrease the number of unfilled
grains perpanicle in all the three varieties.
The percentage of filled grains has
increased in almost all the varieties with
added potassium,

1000-grain weight is perhaps one
of the deciding factors of yield. Between
'IET 3280" and ‘Kannaki' the later shows
better responsiveness. The increase is
from 25.18 to 27,50 g between nil and
high dose of Potassium (80 kg/ha). In
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the case of 'TET 3250" it ranges from
23.20 to 26.20 g for nil and 60 kg/ha
treatment. At high level of potassium
there is a tendency 1o reduce 1000-grain
weight. The response of ‘CO 29" does
not show much differcnce to dosages
though large difference is met with,
between nil and medium level of potas-
sium supplement (60 kg/ha).

YIELD OF GRAIN

Yield data per plot are presented
for all the three varieties (Table 2). Both
the short duration varieties, ‘IET 328(0°
and ‘Kannaki’ easily gave a higher yicld
from the long duration ‘CO 29'. Between
the two short duration varielics.
‘Kannaki' yields slightly higher than
‘IET 3280". Besides there is a continuous
increase due (o potassium supplements
in grain yield but the maximum effect
is due to 60 kg/ha and not 80 kg/ha in
case of ‘IET 3280'. Kannaki shows
highest yield increase in spacing terms
of percentage of control (18.2%).

YIELD OF STRAW

The straw yield of the two shor
duration varieties is less than the straw
yield of ‘CO 29", Comparing the two
short duration varieties, straw yield of
‘Kannaki' is lower in general to ‘IET
3280°, the maximum straw yield is
attained al medium potassium level
whereas in ‘Kannaki' there is a con-
tinuous increase in straw yield upto 80
kg/ha of potassium, IL is apparent that
high grain yield in *Kannaki' compared
to ‘IET 3280" is essentially due 1o beter
mobilisation of assimilates as indicated
by high grain/straw ratio. The straw
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yield increased upto 11.2 percent over
control in the case of ‘Kannaki'

GRAIN/STRAW RATIO

The grain straw ratio is presented
(Table 2). It is seen that the grain/straw
ratio is less in ‘IET 3280" compared to
‘Kannaki’. In the case of *CO 29", the
grain/straw ratio is extremely low. It is
interesting that in short duration varieties,
'TET 3280 shows response to potassium
at medium and high levels for grain/straw
ratio. whereas ‘Kannaki* shows appreci-
able response at low and medium levels,
This indicates that potassium requirement
of “Kannaki® is far less and cfficiency
is also high. “CO 29" shows a marked
contrast in that potassium supplement
decreases the grain/straw ratio. It would
appear (hal potassium has contributed
only lo straw yield and not grain yield
0 any appreciable exient and also
increased dry-matter production is not
attended to by the efficient translocation
or assimilate partition.

HARVEST INDEX

This parameter is an important index
for estimating productivity (Table 2).
The two short duration varieties show
much higher valucs compared 1o long
duration 1all ‘CO 29", Between the two
shont duration varicties, the difference
is no doubt small, but *Kannaki' exhibits
high harvest index consistently with
reference 1o potassium dosage. The
difference is large at medium level of
potassium. The harvest index in ‘CO
29"1svery low and the effect of potassium
dosage may be considered totally neg-
ligible. This resistance to potassium



247

INFLUENCE OF POTASSIUM ON PRODUCTIVITY IN

THREE RICE VARIETIES

Xapul 1$aarey : IH

OfEd MERSANLID 1§/0) PPLA meng g Pk wrein Ao

“[anuod a0 adnuadixd aapur sisouan us saanfig

9ZLO 66€°0 Loxoa

=010 #4020 ounEns ),

bom»ﬂ\w

«r£95°0 466170 S (eod) fad

L0 910 LxaA

wio SLO0 luduneas g

LSTRITYN

AN 8500 48
(6601) (9901) 6err (zsin (zo  -Lon

78T £6€ rArA 8t L'9¢ 0'8S Al 8 <9 £9¢ 1’95 ol 8C ydiy
(oorn)  (rirn (cot1) (Lrzin {zeoy Q111

6'8C Loy £zl 0's T'LE 1°6S $01 9 6°SE 1'9¢ Lol 09 wnppy
(£901) (zZ'zol) (¢+o1)  (S501) (ozon) (6o

'8¢ 0°6¢ 811 9 69¢ 9°8S L6 8'c $°SE 0SS 001 (SIS Mo
(ocoor) (0001) (00o01)  (0001) (0001} (0001

6'82 L8V (M 81 [ L9€ 6LS  S6 e $SE I's§ 86 pe N

IH SO As £o IH S/D LY AD 1H S/9 AS £ ‘
Jusoq] wnpseiog
62 0D ouusy 08Z€ A1

“(zw9-Z1 3o j01d/8y) meays pue uean jo ppRif ayy uo (ey/dy) sppadp wmsswyod jo Pays

"S3IJDLIBA DDLI 24Y) Ui (9) XAPUL ISIAIEF] PUE OHLL .$=.:w\=_.....0

T A14VL



248 H. VUAYARAGAVAN, et. al,

dosage has already been witnessed in
the increased straw weight rather than
grain weight in this variety,

DMP - YIELD RELATIONSHIP

A high harvest index is obtained
for the two short duration varieties, ‘[EF
3280" and ‘Kannaki' and quite a low
value is obtained for 'Co 29'. This
suggests that assimilate partition is poor
in the lauer variety. An attempt is
therefore made to associate dry matter
production and yield (Fig. 1). The short
duration varieties almost varieties, ir-
respective of the levels of potassium
supplements have aligned themselves
closely and the 'r' value works out to
+ 0.6219. On the other hand ‘Co 29"
shows low value in yield and aligns

itself in a entirely different line and ‘r"

value being +0.9918. Total DMP is the
integral part of crop growth raie over
the entire growth period and it is related
to grain yield by harvest index. Although
it is possible to show experimentally to

Vol. 79 No. 5

some extent how harvest index can be
varied restricting the formation of storage
organs (Wada, 1965), itisusually difficult
to drastically change harvest index of a
given varicty under most conditions.
Harvest index of rice tends to be lower
as total DMP increases (Murayama, 1967
and Shigemura, 1966). That is, grain
yield of rice increase more slowly than
total DMP. The association of yield with
DMP has received encyclopedial
coverage literature, Biological yield and
economic yield have been coined in this
context by Nichiporovich (1954). The
desirable attributes of ‘Kamnnaki’' in
increasing almost all the productive
parameters with added potassium results
in good grain yield. This it is possible
to attribute the high responsiveness of
‘Kannaki’ to potassium 1o its female
parent ‘IR 8'. The studies that the
increased response of *Kannaki' to added
potassium is due to its female parent
‘IR 8.
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FIG 1. DMP - YIELD RELATIONSHIP
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