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INTRODUCTION



INTRODUCTION

Rlee is the staple food of more than half the
world®s population. Ulth 78 milllon acres under this crop
Incia contyibutes 32 per cont of the total arse under rice
in the worldd, Rice is growm on gbout 30 per cent of the
eultivablo area in Indla and it is by far the mejor crop
in this zountzry. Despite tho vast area wader this crop,
1t is comron kunovledge that the procuction of rice in India
falls short of her roguirements. The obvious yeason for
this defiedt is thar the average yiele of rice in Inals is
vary low coumpared to nost other countrles of the wvorld.

In Kerala, the foou situation is worse then in
sny other State in India. The ares under rice is approximge
toly & million acres and the anaual prouuction 1s of the
ovdor of 10 o 11 million tons. This guantity is totally
inadeguate to meet oven the bave minimum reguirements of
the poprlation vhich is currently sbout 17 million. The
defieit in food 1s as high as 50 per cent ané Kerala has,
thoreore, to depsnd largely on othor States to feed her
pooples

Food it trus the major problem in Korala today
and an 21l out offort is beine made to bridpe the wice gap
between procuction and demand {or vice in the State. In



this drive Zor maximising food prounction, every known method
of stopping up rice yiclds is being tried ircluding the
introduetion of nevw nigh yiolding strains Crozm other couliw
triec. Auong the more pronising of the varieties that have
recontly been inbtroduced in Rerals, Taeinan 3 and Taichung
Native 1 are prominent. Those strains vhich are from Talwan
2ie repuced for thelr heavy yielés and they are currently
under trial in various research stations aund in ewltivators®
fields in different parits of the dtate.

It Is a well known fact that high yiclaing varie
etios of rice generally make heavy demands on the soil for
major plant nutrients. The data nov available on the rege
ponse of Tainan 3 and Taiechung Native 1 to nitrogen, phose
phorus and potassium gpplication wnder condltions obtaining
in Kerala are very meagre. This knowledge 18 of perauount
luportance in the formulabion of suliable manurial schedules
for ‘heso nev streins that will ensure optimum ylelds., It
wag, vharefora, considered worthwhile to vnuertske studles
of o fundementael ngture to dobermine the influence of cach
of tho malor nutrients om grovth end yileld characters of
these two verioties of rice with a viev to supplementing
the Gata that fleld trisls which are now underway in research
atabione and cultivators' fielus may provide. Accordingly,
a comprehensive investigation relating to the nltrogen,



phosphorus and potassium nutrition of Tainan 3 and Talchung
Native 1 was carefully planned and carried out at the Agrie
cultural College and Research Iunstltute, Vellayanil. Three
post graduate students collaborated in this study and each
of them had to deal with one of the major nutrients, The
work assigned to the author related to potassium.

Like nibtrogen and phosphorus, potassium plays a
unigue role in plant nutrition ang is of eritical importance
in metabolie and photosynthebic activities in the plant.
Nevertheless, relatively 1itile attention haes been paid so
far in India to the potash requirements of a major crop
like rice andy in fact, of wost other crops as well, This
1s largcly due to the genersd belliel that Indian soils are
well supplied with this plant nutrient and there is no
potash problem in this country, The data now aveilable on
the response of rice to potask ramuring in Indis is, consee
quently, very inadequate. Az far as Kerala is concerned,
it 1s an established feseb that large aveas growing rice are
Geficlent in this nubrient, The positive respomse to the
application of potash to these soils unmistaksbly indicates
that to ensure better yields it is lmperative that this

nubricnt be inecluded in the manurial scheoules for ricoe.

The present investigation was therefore unders
taken with three main objectives, Vize,



(1) To determine the respomse of Tainan 3 and
Taichung Hative I to increasing doses of
potassiumg

{14) To aszsess the effoct of potassium at
different lcvels on the uptzke of major

nutrientss and

{411) %o study the deficiency symptoms, 1f any,
azhibites by those varietles duve to lack
of potassiume



REVIEW OF LITERATURE



REVISY OF LITERAIURS

Ihe litersture pertailning to the vole of potassium
in plant nuerition and crop production is voluuinoud. lost
of it relaves to crops other than paduy. An axcellent
review of the work dons on various aspects of this problen

is given by Lavten and deok (1964).

Tho present invesiigation was coufined to paddy.
Consequantly, the literature reviewed bolov is concerned
painly with thils crops. lowever, relevant finaings In respect
of crops other than paddy are also cited where sueh rofevences
ave helpf.l in the interpretation of the data obbtained in the

Ludy reported here.

As  Jafiuence of pobtassiun en gyouwbh charpebers and ylelgd
gonponents of crops

(a) Paddy

Valdyanathan {1933} reovieweu tho resulis of 62
exporiments conoueted up to 1930 Lo stuwy the response of
paddy o potosh and repovteu that application of this nuitrie
ent cave an average negative response of <.76 1b of paddy
per pound of potash., Alyar (1948) furnished dhta which
stowed & depressing effect uhen phosphorus and potessium
were used Ltogether,

Seothi ai a1 (1982) summarisec the results of



exporiments undertaken until 1949 and pointed out the pauncity
of relevant informatien on potash fertilisation of paddy.

Abdul Sgmad and Sahadevan (19562) oxemined the
regults of fleld exporlmenss carried out at the Agricuiltural
Heseareh Statlon, Pattambl, and recorded an increased grain
yield of 15 per cont when wood ash (41 £50) was appiled at
4000 1b por acve slong with groundnut ceke at 400 lb per acre
a8 basal dressinge

oguchi and Sugawara (1952) investlgated the effect
of potassium on the growth, hoalth and protustivity of paddy.
They observed lesser number of sillers in Lhe plots that
recuived ne potash and a deerease in both grain end strav
yielé with ineremental doses of this nutrient.

Bingh (1983) cbtained better stand and yield of
padéy by the application of potash together with niﬁr;xgen
ond phosphoyus and stressed the neesssity for belanced fore
tilisations

Hukerjee gt gl (31965) reported an average response
of 1.05 to 2.6 naunds per sere for potash application at the
rato of 40 1b Kgo por acre in oultivaters' ficlds in Blhar
and atbtributed thls poor response to faulty experimental
technigue,

fhancd Pavappe and Henumanthe Rao {1966) woriing



in Mysore on paddy rocorded increase la tho number and height
of tillers, length and number of grains popr panicle, length
and thickness of groins and 1000 grain weight whon potash
was appiizd vwith limo.

Ghose gt al (1056) pointeu out the heavy demend
for nitrogen and potash during the stage of primordia fove
metion in paddy. Yamasaki (19267) eophasised the need for
spiit application of potash for pzady in Jopans

Sathyanarayana (1957) obtainsd linear increases
in grain ylold with incremendal doses of potash.

Teang end Wang (1958) serutinised the results of
saveral ficld sxperiments condugted on differsnt soil groupe
of Taiwen and reported varying respomnscs of paddy to potash
fertilisation. 1In these experiments potash was applied at
4 lovols, viZ.s 0)40,80 and 120 kg/he. Response to povash
on red and yollow earths was higher than that on other soils.
On siste aliuvial and schist aliuvial solls the higher doses
of potask were found bo dopress the ylold.

Govind and Chadba (1259) reported that maximum
profit was obtained vith increased coses of nitrogen clong
with higher doses of potashs

ineroased grain yields of tke order of 8 to 15 per
cent werce recorded by Abichandeni (1959) when paudy seeds
ware socked in nutrient solutions of potassium before sowing.



Basak gt gl (1960) anu oigar (1960) reported poor
J/ Tesponse to potash applications aleag with niltrogen and
phouphorusg,

Cuthbertson (1960) in vatzr celture studies on ihe
autrition of paady obtalned an inerease in 1000 grain velght

~

when potash was aovplice 35 Lo 48 days belere flovering.

Raychaualnrl ond Landy (1960) observed decrosse of
availaeble potassium with dceressing pil ia alluvisl sandy
s0ils of Fajasthan and laterits solls of Kerals, whereas in
othor soils the avalleble potassivm vas marinum at a eefinite

pli valuoc,

Iubey and Dos (1961) reporsod Lhat potash al high
levelo dopresced the yicld of rice.

Water culiure stuclos carried out at the Interw
nctional Kice nesearch Instibuve, Manila (1964} showed that
Pobe (indles) reguired wore potassium than Tainem 3 (Joponical.

Chin and Li (186%) obtained signiflicant incrcasos
in yi=ld ~hen povassiuma was applied along with nigrogen and
phosphorus,.

Vibtte and “hera (1965} obtained higher yiclds in
Paivan vhen potash was applict in split woses than when the
gsme dose as applied basalily.

fajli (1965) suphasised the neod Jor potash



fertilisation in conjunction with nitrogon amd phosp!orus to
obtaln savisfactory yiclds of paudy. orinivasulu snd Pawar
(1865) 3 houever, reported that tuwe indica x japonieca hybrids
failed te respond to the combineu application of phosphorus
ang potassium,

senshae gb gl (19668) observed that grein sna straw
yi=}ds woro hisheat vken nitrogen, phosphorus and potash
vere applled to pandy et the maximum tilicring stasce Top
dresein; ith phosphorus and potessiugm was found £o be more

beneficial thon basal application.

Ushe (18865} rocordea the benseficial influ.nce of
potash in promoting growth, tillering capacity and strav
wileld,

Rersility z varietyr ¥ spacing triais concuebed
with Tainen 3 ané Talchung Native 1 at the Paddy Breeding
Shation, Coimbatorc, durlng 190C-'67 reveaslod that these
varietios vesponced the merimun at o level of 160 kg nitroe
gen in conjunction with 60 kg K0 and 80 kg ¥,05 per heetare.
Pasal application of fertilisers was found to be signifie

cantly supsrior o top dressing for both the varleties,
(b) Gther crops
vYagnus (1848), as queied by Reitemeder (19611,

was probebly the first to show She release of potassium from
prinary ninersls. He ¢id this by growing barley on an
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artificial sofl having ground feldspar as the only source of

this nuzrient and obtained mature grains.

Rollriegel (1568) and wilfarth ond Wimmor (1902)
reparted s close relabtionshlp between carbohydyrste content
ang potassium level uhich was later endorsed by Oregory
{1037) Semmer {18¢1) snd Nightingale (1830).

Boynton and Burrel (19494) obtalned an incveased
pereentage of potash in the lsaves of apgile tvees wiile Beay
and Prince (19485) rccommendsd application of potash at £rce
quent intervals wuring the growth of slfalfa.

Nelson g al. {1946) found that increesing doses
of potagsh incregsed the potassium content in & soybean varioty.
S4imilay results were obteincd by Salder (1947} working on
wheat ané oats and Dunn ond Rost (1D48) on potato.

Hideowson and Cooke (1958} reported significant
respenses of poteloss, poas, beans anc kale to potash appli-
cation. lddowson 2% al. (1861}, hovever, obscyved thet in
barloy, poiash ¢id not improve the strength of straw and bed

1ittle effsct upon the size of graine

Sreedbaran (1962), in studles on cotion at
Coimbatore, shousd that the applicaiion of pobtash at rates
up to 20 1b per acre gave progressive economie yisld, while
the hicher doses had a depressiny effect. He also raported
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that potash had little lafluence on ginaing percentage, seed
and lint indices, mean flbre length, mean fibre veight,
maturity coefficient and bundle strength,

Jagate (1963) obtalned significant inereases in
the quallity snd yilsde of lint in cotton by the addision of
potashy the effect being more pronounced in long and medium
sbaple varieties, The application of potash at the raste of
200 o 226 1b mge per acre fo potato resulted in increased
yieldy larger size of tubers and increased mineraly carboe
hydrate and starch contents (Jagate 1964).

Patnzlk and Faroogul (1964) workinz on bBrinjal
reported significently earller flowvering and better frult
set, whereas Relput and Yadava (1964) recorded a Geereass in

flover production in roses with incremental doses of potashe

B. Ehysiojocical role of potassing

Thomas and Hack {1941) obsorved that eertain ine
feetions were assoclated with low level of potash putrition

and aygravated by high levels of nitrogans

Nelson gf gl. (1948) and Brown and Potter (1549)
obtained significant incremses in the oll content of both
soybeans and Ltung fruils with locreassu coses of potash and
Mulder {1949) recorded an inverse relationship betveen

potassium supply and free tyrosine content in potato tubers.



/tm\ﬂ“ Tt
A

i)
(5 VELLAYAN
\ 2.

‘7/,9 -
Oy .
A Lls_ﬂAj\*

Govindarajan (1945) reported that the use of potash
vag beneflelal as it improved grain setting and reduced the
percentage of chaff in paddy. He also recommended the applle
cation of potassium as a NPK wixture for ragl, cotton, maize,
jowar, tobacco, potatoes, chillies, onion, ginger and other
vegetable and plentetion erops in Mysors Stats,

8ircar and Datta (19567), in a study on the physio
logleal role of potash in the nutrition of paddy, obtained
higher nitrate and nitrite nitrogen in the leaves of low
potassium plants. Choy aleso noted that potassium deficlent
rlants dried up premoturely due to emmonium poisoning.

In water culfure stuules at the International Rice
Research Institube, Hanila (1964}, Tainan 3 (Japonica) recors
ded a rewmarkeble incresase in panlcle welght with inecrease in
potassium lovsl from 0 Lo 20 ppm the increase sbove 20 ppm
being graduals The increase in the panicle welght of Feta
(4nuica) was continuous up to 100 ppm of potassium solution
and then $lackened., While Tainsn 3 appeared to control its
nutrient conbent widsy low ané high lovels of nitrogen and
potassium, Peta absorbed very large asounts of these mutrie
ents under high levels at the same time showing lov efficle

gacy of the sbsorbed nutrients,

Ce 8 55 1) SN

Bickstein gt gl. (1937) have reviewed comprehen=
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sively symptoms of potash deficiency of common erops.

According to Helson g gl. (1945) the mest striking
sympton of petash deficiency in cotton ig "conton rusth,
Usuelly yellowing of tips and morgins of leaves 1s folloved
by the appearance of necrotic spots. The leaves finmally
becone reddish browny curl up and fell off. The lint becomes
twlsted and is of poor quality.

{hapmap gt gle (1947) observed a lov content of
leaf potossium and veouced frult size in orsnges under low
potassium lovaelse

In coreals, Wallace (1961 reported a bluishegresn
colour of young leoaves, excessive tillsring and shrivelled

end impature zrains in cases of potash deficlicney.

Sircar and batte (195%7) studied the effeets of

potassiun ceficiency on the growth and nitrogen metabolism

in paddy. rotash starved plants were slender, showed reauced
height end increagsed succulence and vithered in 8 Pew weeks,
Brown streaks appeared on the slender stems, the phenomenon
being known as "eoppering". The leaves were dull green to
yellow in volour, soms of them showlng red patches on the
edige probably due to the devclopment of ankthoeysning, Older
leaves were first affected by potassium deflciency, gelting
tgeorched” and rolled up from tip downwsrds. Leaves al emere

gence wore groen but bocems chlorotie later.
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Takehaskl (1961) observed faulty carbohydrate and
protein metabolism for potash deficient paddy alonz with male
functioning of physiclogical processes snd scorching of
leaves.

According to Srivasthava (1963} banana leaves
became necrotic from margins leading to the yellowing of
leaves in a very short time folloved by the production of
gtunted suckers when the potosh supply was inadequate, The
sane worker (1963} also noted a tendency of irregular emerw
gence of leaves anc early necyosis leading to premature death

of plsnts in pineapple due to potash deficlencys

At the Internstlional Rice Hesearch Insciiute, Manlla
(1964) water culture sindles yevealed significsnt differences
in potassium deficliency symptoms which were characterised by
dark brown spoisy more in Tainan 3 (japonica) than in Peta
{indica) .

Dy Jufisenca of malor omtri n_the uptake 89 v
() Nitrocen

Richard (1938), as g.oted by Sircar and Datta (1987,
observed the faillure of plants to reach maturisy when grown
4n high ammonium salit solusions with low potassium due to
ammonium toxicity. In cersals full ubtilisation of nitrogen
was reported in the presence of potassium. According to
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Sirear end Datta (19567), when potaszium is applied with
anronium Salte, anwonium accumilation occur whilch might ree
sult in toxleity. The rola of potassium in the synthesis
of enmino aclds and proteins has also been stressed.

Von Gontard (1989) pointed out the antagonistie
role of potassiuvm to nitrogen and ewphasised Lhe importance
of velonced fertilisation. The physlological diserders cauged
by excess of nitrogen can often be corraeted if the plant ro-

ceived sufflclont potash.

Mazimua sconomic rebturn was reported by Govind and
Chadha (3258) whan Incremental doses of nltyogen vere applisd

in esnjunstion vwith higher doses of potessium.
(b} Ehosphosug

dowie (194%) obscrved snhanced povassiuvm deficiency

in potatoos vhen ¢nly phospborus and nitrogen were applisd,

A reduction in the potassium percentage in logume
hay wos noted by Lawton &% 21.{1982) when superphosphate
was applied to soils contalning added pobtash.

A combination of 30 1b of nitrvogen and €0 1b of
Py was seported to be the optimum for the maxzimisation of
paddy yiclds by Digay (1960).
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Chin and L1 (1966) falled to obtain any response to
phosphorus slone but when appiled with potassium there vas an
inerense in yleld of 76 per cent in paddy., 1t was also obe
served that the application of phosphoric acid increased the
content of this nutrient in the plant.

(¢} Potmsslum

Inorease In thae potassium conteat of plant parts
has been reported by several investigators working om different
erops, viz., bBoynton and Burrel (1844) in apple leaves, Hear
anu Prince (1945) in alfalfa, Helson gt g). (1945) ia soybean,
Snider (1947) 4n wheat and oat strawy, Dunn and Rost (1048) in
potatoes, Russel (l1960) in grass hay and Iucker and Smith (1952)

in red clovers

Dajy (1865) observed 2.2 per cent increased grain
yicld in paddy Gue to the spplication of nitrogen and phosphow
Mis ané 12«22 per cent inereass dus to nitrogen, phosphorus
and potassium, thus indiceting the neocessity of applying
balance( fertilisers for obtaining the maxim.m benefit.

Chin and Li (1960) found a positive correlation
batween the added potassiuvm and the number of grains per ¢are
hesd, Higher potassium content was obbalned only in the straw

viich was attributed to the incremental doses of potassium.
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MATERIALS AHD METHODS

Az stated earlier, this investigetion was carried
out at wne Agricultural College and Ressarch Institute,
Vellaysni, It was o pot cultnre study and it was con-
ducted in the open on a site adjoining the Apricultural
Caepistry Laboratory,

4, ot culivure study

(1) Growth medium

Cement concrete potc of dimensions 100 cm x 100 em X
15 em vere used, The pgrowth medium was river sand collected
from the Thiruvallam river bed. The pots were filled with

sand to a helght of 10 ¢,

(2) ©Seeds and sowing

Two high yielding, non-lodging stralns of paddy,
viz., Dainen O (Japoniea) and Toichung Native I (Indica),
wape used in this study. Eoth thoese are hybrid siraine
obisined from ths International Rlee Research Instltute,
Manila. %ainan 3 is a cross between Kwen Fu 401 x
Cjunk 88 and Taichung Hatlive I is a cross between 2
spontageouns dwarf muiant in Dee-teo-l'oo-len and

Tgol-yuanechung.
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Twentyfive holes were mads iu each pot with 2
spacing of 20 om elther way and 4 soceds dibbled per hole.
The seodlings were thinned to two per hole after 10 days.
The remalning seedlings were cut into bits and incorporated
into tne sand in the respective pots. Thus each pot had
25 hills with 2 seedlings per hole., Basal dressing of
fertilisers for all the treatments was applied on the
day previous to sowing and tha potr were irrigated eo as
to mointadn adequate moisture in the growth medium for the
gerninasion of geeds,

(3) TLeyout and treatments

Bight treatments with 2 varieties and 4 levels of
potassiur were arrenged in 2 randomised block design with
3 replications, Details are furnished below,

Treatments Variety and levels
1 ¥, Bi00Pe0™0
vy Ny00Pa0fa0
V1 H100P80%80
¥y ¥300°80*120
Y2 §100Ps0%0
Y2 B100780%40
Va Ni00Ps0%e0
Y2 M00P80%120
Vy ~ Teinan 3 Vo =« ®aichung Native 1

W NN OoOEm e wn
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(4) Application of fertilisers

No organic mesnures were used in this investigation.
Ammonium sulphate (21% N), Superphosphate (6% Po0g) and
muriate of potash (60% Ko0) were applied in five split doses
as per the schedule given bolow. All the treatmente ine
cluded a uniform basal dose of a comwercial product known
as 'Cpartan’ at 25 g per pot to susply all the necsssary
microgutrienta.

¥100°%80F0  FaooPsofaoMi00Peofe0  Ma00Pec®iz0

Dasal dote  FyoPagfo  NagPogfio MaoP20f0  FaoPadtao
Top dress=-

dey NaoPagko N3gPaokeo NaoPaotso  MaoPao®zo
20th day RaoPaofo NzoPookyo NaoPzof2e  MaoPeokao
48th day  NpgPiofp NogPio¥p MooPa0¥10  FooPiokzo
60th day  HyoPg Kg N6 %o Mac%0 Fi0 MaoPo a0

{6) Irrigation

The crop was irrigeted with tap water. A constant
level of 3 cm of water was maintained ahbove the surface of

the sand throughout the growth period.



(8) Crop protection

The experimental area was enclosed by bird proof
colr newting. Spraying with Bndrin end dusting with BHC

10% were done whenever raquired,

(?) Observations

The following observations were recordsd to
determine the influence of the dlfferent treetments on
the growth and yield characters of the Lwo varieties of

rice under study.

1. Plant height

Yieasurements of plent height were recorded
repgularly at fortnightly intervals from the date of sowlng
until harvest, The length of shoot from the surface of the
201l to the tip of the longest leaf was taken as the helght.

1i. Vegetative tillers

Tiller counts were also made at fortnightly

intervals,

iii. Productive tillers
The number of productive tillers was recorded

on the dey of harvest.
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iv, Yield
The crop was harvested on 8-4-1967, 33 deys
after flowering. The welghte of grain and strow were

*noted separately after ¢leaning and drying.

Msasurements of other ancillary yield chara-
cters, viz., lengih of nanlcle, welght of panicle, 1000
grain welght ond chaff percentage were also recorded.
ihe roots left in esch pot were carefully removed, washed

thoroughly to remove sund particles, dried and weighed,

B, laboratory Studiss

fhe laboratory studies comprised analysis of
(i) growth medium (send), aud (1i} grain snd straw.
Spandard methods a3 outlined by “iper (1950) and Jackseon

(1962) vere adopted.

The growth medium was anslysed to determine
both ivs mechanical and chemical composition. Mechanleal
anslysis was done by the International pipette method.
itrogen was estimated by Kjeldahl method. Total ©g0g
and Ko0, Ca0, ¥Mg0, Fe20g snd Rgdy were determined in
the HCL extract, AH1g0g was obtalned by difference. plU

was determined with a Deckman pH meter.

Grain ond stravw vere snalysed sssarately for

nitrogsn, P0s and Kg0 content with a view vo assessing
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the amounts of each of these nutrients assimilated by the
two varieties of rice under different treatments, Nitrogen
was estimated by Kjeldehl method. P50z and Kg0 were deter-
mined in the extract of the material with triple acid
mixture made up of nitric, perchloric and sulphuric acid
in the ratio of 4 : 1 s 1. Pg0s5 was estimated colori-
metrically using a Klett Summerson colorimeter to measure
the intensity of the molybdic blue colour developed, Xg0
was determined by the sodium cobaltinitrite method.

C. Stetistical analysis

The data obtalned vere statistieally analysed

using the analysis of variance method.






RESULTS

The resuits of the investigation that wes carried
out are presented below:

1. pnalvels of the growth mediug

¥he mochanicul and chenical composition of the
growih medium i3 given in Table 1.

1t will be cbserved that the coerse and fine sand
fraciions together comprised ©94.0 por cent of the grovth
mediun. The #ilt and clay contents vere negligible, the
values being 1.0 per cent and 3.5 per cent respactively.

The growth sedium had e pH of 6.2, The acid ine
solubles were vory high ameunting to €9.85 por cent. The
sesqulovide conteut was J.67 per cents The levels of all
the msjor plant nutrisnts were lowy the valunes for nitrogen,
P 0g ang Kgo being 0.06 per centy 0,008 per ceat aud 0.0006
per cent respectively, UCalecium and paghesium oxides togsther

ssounted to 0.113 per cent.
2. Jnfluence of variety and level of notassium on srowih
shazactorg
Data relating o certain plant characters, vizey

height and tiller number, recorded at fortnightly intervals,

are presented in Table 2,



TADLE 1

Mechanicel and chemical composition of the sand used in the
pot culture experiment

Loarse sang 80,6 Nitrogen 00600
Fine sand 3edk Phosphorus(P,0g) ,0080
511t 1,0 Potassiun (E,0) 0.0006
Clay 38 Caleium (Cad) 00080
Hagnesium (Mg} 01050
Aluninium(Al0q) 0.€000
Iron {%‘3203) 0.0700

Total szesquie
oxides (32@3) G 6700

Acid insolubles D7« 5800
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TABLE 2
Helght of plants at four stages of growth

Moan - helght (cm)

Ireatmont
15th day 30th day 45th doy  60th day
V kg 17,8 32,8 5242 6244
"’1“1 18.9 54.9 5643 84,2
VJ.KE 19.5 85.8 5744 65e6
VJ.K:S 21e7 3746 5847 6649
Mean 1D.4 3543 5841 64,8
VZKO 24,2 3640 4547 80,9
VEKJ_ 2647 3843 4844 El.4
Vzﬂz 2548 3842 48,2 8044
Voo 2549 3645 4740 5244
tioan 2546 87.3 478 513
Ky o . .0 o
Hean Kl .o .. .o »s
for
levels K, .o ve . .o
Kq " . . .
Sariooioe 2,95 3:05) . 2.3

o D Levels .o o .o e




(a) Elant heicht

Plant hedpght ranged from 70.7 cm te 83,9 cm in
Tainan 3, There was praoctically no variation in height in
Taichung Native 1, the values lying betwsen 65,3 om and 65,8
¢as  The mexluum helght was recorded by Tainen 8 for potassium
appiication at 120 kg 52%121&.

Taichung Watlve 1 was significantly supsrior bo
Telnan 3 in plant helght In the eazly stages of prowvih,
Lovevery from the 25th duy onwerds Tainan 3 racorded signie-
ficantly greater height end this superiority vas malntalned
wntll barvest.

The resulis revealed a progressive inegease in
plant height with increasing supply of potassiun only In the
case of Tainan 34 But this increase was not sizpnificant for

the Qifferent levels of this nutrient applied.

(o) Liller counts

Taichung Native 1 malntatinec superierity over
Tainen 3 in the production of tillers throughout the growing
poriods On the 60th cay the mean nunber of tillers in Yale
chung Hative 1 varied from 21.3 £o SR8 and In Telgen 3
from 16.7 £0 £040 . . At harvest the values ranged bLobe
ween 14.6 and 15.3 in the Tormer variety ané 10,7 and



Tiller counts at four stages of growth

TaBLE 3

lean number of tillers

Treatment
15th day  30th day  45th day GOth day

WJ.KO 240 Sed 1646 1667
VlKl 240 De3 16.2 17,2
Vll(a 260 2 16,9 2240
VyHg 2.0 10,49 16.8 17.4
Mean 240 D6 1646 18,3
VL,:{O 4e8 1661 21.0 22¢4
VoK, 640 17.1 ' 5049 21.9
Volg 5,0 16.8 21e6 2146
Vsz 18] 6.2 20,9 213
Hean 53 165 2541 21.8

Ky . . . .

Nean K:L . .o .o ve

1£$gls Ko .o .o ’e .o

Ky . o . o
Vomisotas Le8L 145 1.6 3.1

¢ D Levels

LR




TABLE 4
Height and proouctive tillers at harvest

Mean Ho. of

Treatment Meax(acg;zaigm prggﬁgiwsrs
¥k 7947 11,3
ViKy 8142 10.7
Viky 822 1.3
Vysy £3.9 11.3
Hean B8l.7 1l.1
V2K0 . 6508 14,6
VQK:L BHeB 15.3
Voks, 6545 146
VE’KG 6545 14,9
Moan G545 14.9
Ko . .
%gg?n Kl .o .o
lovels L . .
Ky .- .
R g 2.4 Ll

v O Levels .o .o




11.8 in the lattser, In both varietles the tiller counts
d4i¢ nol show any statistical significasnce for the different
levels of potassium applied,

It may bo noted heye that the plents in ell the
tresments hed a uniform {lowering duration of 7 days. The
crop was harvestsd 33 days after flowering.

3. Inflience of variety and level of potessiuw on vield
Sharacters

{ata in respect of the various yleld characters,
vizey grailn yleld, strav yield, root velght, length of panie
cley walght of panicle, 1000 grain weight snd chaff percep-
tage are riven in Tables § to 8,

{e) Grain vield

4rain yisld ranged from 243 g to 289 g per pot
in Talnan 3 and 274 g to 00 g per pot In Taichung Native 1,
The maximum velue wss recorded by Talckugig Native 1 at ©
level of potassium. Thers was nol significent difference in
yleld betwesn the two varieties,

The date for Teinan 3 incicated that incressed
coses of potassiun tended o increase yield. In Talchung
Hative 1 on the other hang, a negetive effect wes observea,

the yiald being depressed with ineressing suprly of potuassitsme



TABLE &

Moan yleid expressed as g per pot

Ireatment Graln Straw Root
VK 270 465 316
V]_K]_ 243 490 253
v 11{2 289 o526 274
Vle 289 572 277
Mem 273 513 279
vgﬁo 300 423 332
h'giil 286 440 266
V2K2 274 458 287
Veig 260 475 209
Hean 288 448 299

Ky 444 324
E;iean Kl ey 465 259
cor
lovels K, vee 480 2886
I’{a “ae 523 288
© D Varleties see (.01 25 (0,05} 14

< I Levels soe (G0 36 {0.01) 28
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TABLE

Mean yield oupressad as kg per hectare

Troatments Grain traw Root

V3% 2700 4680 3150

Vlﬂl 2430 4300 250

Vika 2890 8280 2740

ViKq 2890 5720 2770

Mean 270 810 2720

VKo 3000 4230 3320

Vokq 0860 4400 2660

V§2 2740 4650 2970

V2K3 2000 4750 2380

Hean 2880 4480 2830

Ep . 4440 3240

tean KJ. .e 4680 2590

Levels K, .e 4800 2850

Kq ve 5830 880
Z b Varieties ae (0.02) 280 {0.08) 140
L & Levels .s {0.01) 360 (0.01) 280




Application of potassium at all levels had no signifiecant
effect on grain yleld,

(b} Straw vield

The values for straw yleld varied from 469 g to
8§72 g per pot in Tainen 3 and 423 g to 475 g per pot in
Taichung Native l. Strav welght inereased with inereasing
doses of potasslum in both varieties, Tainan 3 being superior
to Talchung Vative 1, In Tainan 3 application of potassium
at 120 kg Kzﬁlha geve the maximum yield followed by treat
ments supplylng 80,40 and O kg K,0/ha, Taichung Native 1
showed similar behaviour except that the values for the
thrso highest levels of potassiun were statistically ldentie
cale The vesulis were highly significant both for variety

and treatments

(c) Root weight

The weicht of root ranged from 263 g to 3185 g per
pot in Tainan 3 and 266 g to 332 g per pot in Talchung Native 1.
In both the varietles the maximum welghti was recorded at 0
level of potassium, the values belng 316 g per pot (31% kg/hs)
for Painan 3 and 332 g per pot (3320 kg/ha) for Paichung
Hative 1. The data indicated that both variety and level of
potasaium had significant effect on this yleld character.



(&) Lencth of panicle

Panicle length ranged from 2042 cm $0 20,6 em in
Tainan 3 and 124 em %0 20.2 cm in Taichung Native l. The
aifferences in this yleld character due to variety andé
treatment vere not statistleslly significant,

Eeleht of panicle
() Hleht of pantcle

Panlcle welight varied from 1.62 g to 2.18 g in
Tainan 3 and 1l.34 g to 1.50 g in Taickung Native l. Tainasn
recorded & bigher mean panicle weight (1.93 g) than Taichung
Hative 1 (1.43 g)« This yleld character was significantly
infiuenced by variety but not by treatment.

() 3800 graln wei ht

The values for 1000 grain velght ranged from
22401 g to 23,95 g in Talnsn 3 and 20.89 g to 23.64 g in
Taichung Native 1. Taiunan 3 was superior to Taichung
Hative 1 in this yisld character. Potessium application at
all levels gave almost identical results in Talnan 3 while
in Tajchuag Native L the values for treatmemts K, end Kl’
I{l and K, and K, and Ky vere statistlecally squals The
effect of variety and level of potassium on 1000 grain
velght was sigmificants
(g} yhaff percentere

The percentage of chalf varied from 1645 to 2547
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TABLE 7

Mean length and veisght of panicle, and 1000 graim
weight

Length of Welsht of 1000 Graln

Troatment panicle(om) panicle {g) weicht (&)
VIKO 20.2 1462 22,01
VlKl 2043 2403 23436
Vlﬁa m'ﬁ gvm '320"17
V7K3 208 189 23,96
Mean 2 ad 1493 22,94
Ve% 18,9 148 2089
Vak(l 20.8 1a34 23402
V2K2 20,0 1e43 21,27
V‘ZKS 10.4 180 23,64
Hean 199 144 21leE6
KQ e se 21.28
Heoan Kl LY ow 23019
for
Lovels Kz »e .. 21.82
Ka . e 23.79
D {0.08)
Varistles . 055 .o

¢ 5 (04,01 Levels »e [T 2.086
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Mean K,
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in Tainan 3 and 13.8 to 23.2 per cent in Taichung Hative 1.
In both varieties the maximan anmount of chaff was recorded
for the hirhest level of potas.ium application (220 kg Kb/
ha) vize, 85,7 per cent and 23,2 per cent in Tainan 3 snd
Faichung Native 1 respectively. It vas observed that the
porcentage of chaff increased progressively with Iacreasing
supply of potassium in both the varieties. The results
shoved that varieiy and treatment signifiecantly influenecod
the percentage of chalf,
4 unf‘a;‘;egce of variety and Jevel of notassium on nutrient

uptake by grain and stray

bata shoving the influence of variety ang different

level of potassium epplication on nubtrient uptake as indie
cated by the nitropon, phosphorus and potassium contenc of

grain ané stray are reporbed in Tables 9 to 12,

(a) Hibrogen

(1) Orein

The nitrogen content of grain variec from 0.79

0 1o1G por cente Talnon 3 assimilazed nmore of this element
than Talchung Native 1 for equal amounts of potassiwg applie
cation. in both varictics the moximum absorption was TecoTe
des for potassium supply at 80 kg K.O/ha. It may also be
noted that the uptake or nltrogen was lowest for the highest
level of potassiumm applleds, The cata reverled that the



TADLE

Nubrient content of grain

Treatnent ég) p?;? f:%’?
Vlﬁo Q.7 077 1,73
VlKl 082 0468 1481
‘flxig 007 0.78 181
V1K3 0,79 0474 1.96
Hean e85 Qo774 Le85
Vesilny Ce36 Q.80 1.09
VeKy 0.94 0a75 1.24
1’21{2 L. 16 0.78 Le38
Vgﬁa Qe84 071 1.48
Hean 0425 De76 1.29
Ko 082 ce l.41
iggan Ky, G.38 ee 1.5
Levels Ky 1.07 .o 1.68
4 C.81 .o 1.72

3




futrient, content of straw

TARLE 10

Treatpent B *’205 Kao
{5 (%) (&)
leo 446 0426 2029
V]-Kl 0,47 0036 20861
'\TIKQ 0.68 0435 2.81
V,,KB 033 023 2497
Hean G40 0e32 2,65
Vit 0.4 0424 2e14
VQK, Ceds 0a28 278
VEKQ 0.02 030 2487
vz,xs Ce4B 0.25 2,99
Mean Ce&? 0e&7 269
Ky 0445 0e24 2422

Mosa K} 0047 0.2 2.65

for

Lavels K2 QB0 Qed34 2.84

K:B 0440 0.26 297

B (00

Varietioes 0.01 0,008 0,080

¢ D (001 Levels 0402 0,010 0,002




RABLE 13
Hutriont uptake by prain

Treatmont i Pl €0

g/pot g/pot afpot
‘?’13{0 2el3 2,08 4467
Vll‘.fl 1499 1.68 378
VIKQ ZeB0 2613 682
VI.KS 283 Zeld 568
lean IR 2402 4491
Vgcﬁc 26868 2640 387
Ve Y{l 2469 2e 1B Se55
Vol 3018 2,14 3469
V21{3 Bedd 2,06 429

Mean 2.72 2419 370




TABLL 12

Hutrient uptoxe by straw

40

144 ¥0 2{20
£°85

Iregtnent g/pm‘; g/};@fz g/};mt
Vlifo 1.24 0068 GelB
Vllil l.14 0088 5408
VIKQ 197 113 Bel2
Vl}:{& 0.96 Q.81 BaG8
Hean .33 088 7024
Vg% le32 Q472 B4l
VK, 1.32 080 7496
Voky 252 0,32 7486
V.EKS 1.33 073 867

HMean 1.62 .77 Ta72
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influcnce of variety and level of potassium on the nitrogen
content of grain was highly significant. There was also
significant interaction bstween these Pactors.

(41) Stray

The anount of nitrogen in straw ranged from 0,33
to 0,92 per cente As in grain, in both the varieties studled
the maximum assimilation of this element was observed for
potagsium application at 80 kg 35:20/&&@ In Taingn 3 the up=
take of nitrogen wag lowest for the highest level of potee
ssium applied., In Taichung Wative 1 the nitrogen content
vas minimum for the O potassium treatment., The differcnces
observed in the level of nitrogen in straw due to variety
and treatment were statistleally significant,

(b) Rhosphoxus

(1) Siain

The anount of P205 in grain varied from 0.€8 to

0,77 per cent in Talnan 3 and from 0,71 to 0,80 per cent
in Talchung Native 1. In both varietles the maximum assimi-
1ation of this element occurred when no pobassium was applloed,
The variation in the phosphorus content of grain due to
variety and treatment was narrow and the data were not statie

stically signiflicant,



(31) phyow

Lho P265 content of stray ranged from 0,25 to G.39
per eent in Tainan 3 and from 0.25 to 0.30 per cent in Tale
chung Native 1, Potassium application at 80 kg Kgﬁlha roeore
ded the maximum uptoke of this olement. The level of phoge
rhorus In stran vwas significontly Iafluvenced both by variety

and level of potassium.
(¢} Eotasgiug

(1) Geadn

The countent of pobassiurn in grain vas higher than
thet of nitragen and phospuorus. The levol of K 8 varicd
from 1.73 Lo 1,98 per cent in Tainan 3 and from 1.02 10 L.48
pey cent in Paichung Jative L. In both varioties there was
progreosive Ineroese in the uptake of thls nutrient with
inereaning lovels of potassiun spplication. The Jata indie
anted ot varistyy as woll as trestnond, had significant

effect on the anound of potassium in grain.
{11) sStray

Patassiur was found so accumulate in suvsaw in ouch
grector asounts thaa nitrogen and phosphorus, The level of
Eglt ranged from 2.99 to 2,97 per cent in iadnan 3 and from
Peld o 2.99 per cent in Taichbung dative 1. The assimilation

of this mutrient by strav followved the same pattezn g9 in
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arain, increasing progrescively with incremsing supply of
posassiume The rosulis obtained showod that the diffsrence
in the potassium content of straw due B0 varlety snd troate
mont was hishly sipnificante



DISCUSSION
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DISCUSSIONN

Ascording to Pavar gt ale. (1960) wmost of the
experiments conducted at various regearch stations in
Iaucia have given very little or no response td potash.
but Rabela ef ale (1958) have reported that simple trials
carrdd out in rocont years in cultivators® fields showed
without doubt that the application of potash was lumperative
to get maximum benefilt from optimum doses of nitrogen and
phosphate in several States in Iandia inclucing Kerzlae
Large; areas in Kerala which grow rice are ueficient in
potash ous modnly to the heavy reinfall in the State. The
problem of porash manuring of rice has assumed consicerable
inportance in the context of the serious deficit in food
production in Rerala, Precise data on the influence of
potash on the growth and yield characters of rice, espew
¢ially high Tertility strains, 1z therefore urgently needed.
The work reported hare vas on attenpt to meed this need
to some extent and relates to the performance of two strains
of rice recently introduced into Kerala, viz., Talnan 3
ané Taichung Native 1, which are reputed to give heavy
yields of more than a000 kg per hectare, The results of

this stuay are discussed heroundor.



Ay

Growth charscters

Plants of Taichung Hative 1 vhich is a awarf
variety were suporlor In height to plants of Tainan 3 in the
early stages of growth. But from the critiecal tillering
stage until maturity Tainan 3 plents grew faster and attalned
grester hoights Remish (1953) has pointed out that plant
helght in rice 1s g warietal character governsd by genes
and this accounts for the observed diffsrences between the

two strains.

The results also indicated that in both the varie
etles studied potash had little influence om plant height,
The application of this nuurient even at the hizhest level
of 120 kg Kzolha had no significant effect on this character.
This is not surprising as vegetative growth is promoted only
by nitrogen and in the present study gll the treatmentis
incluced a uniform level of this nutrient.

Talchung Native 1 showed much highey tiller count
than Tainan 3 at all stages during the growth period, Varie
ation in tlller number according to Ramiah (1953) 1s wue
to difference in the genetic make up of individual strains.

In both the varietiles potash at all levels had
no significant effect om tiller number. %This may be atiri-
buted to the fmet that the production of tillers im cereals



is a function of nitrogen and to a losser oxtent of phoge
pborus 1 hersas potash has haraly anything to vo sith it.

¥Yiale ehorachers

Ihe cifferonce in grain yield botweon ihe two
straing scuoied vas aot stalistleally significant. The
nean valuss of 2730 kg/ha “or Tainan 3 and 2880 kglha for
falehune Hatlve 1 clemrly shoved thal thore was little to

choose between those varietiss from the point of ylelu.

ib iz aleo evivent from tho daty that the applie
cation of potash ovon at high lovels had ne significant
affeel on the yicle of groine. Valuyanathan {(1983) and
Paw.T gt gle (1960) mace the sume obsorvetion in veviewing
the reosi.lts of oexpeiliments carrdcd gub in India to stuay iLhe
response of padey to rovash. Fotash applied at 80 kg Kai)/
ha ane 120 kg 5:201119 to Talnon 3 gave icenticsl yiclus which
vere only slizhtly higher than the econtxol. In Taichung
flative 1 there vas a topward trend in grain yiclo vith
increvasing suwpply of this nutrient. Panso gt gl. (1943),
Toong and Wang (1958) and pubey and Das (1961) have alse
recorded depresalon in yield in cereals vwith higher levels
of povash application. Ia the presont study the response
of bobth tho uvralns to potash was erratic anu nerits further

Invostigatlion. Crop rosponse Lo potuash, as wibtl other
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major nutrients, is best determinec by field expeviments,

As regards straw yleldy Tainan 3 proved signie
flcantly superlor to Talchung Native 1. This 15 t0o be exe
pected as the labbter 1s3 g short statured and less succulent

varlety than the former.

There was g linsar increase in straw yleld in
both the strains with iIncreasing doses of potash, This
fincing is in agreement with the results obtainea by
Sugavara (1952) and Singh (1953)«

koot welght was significantly influsznced by
vericty and Talchung Nallve L piocuced more roots than
Tainan 3 for equal doses of potashe This appsers to be due
to the higher tilisr count in the former variety as Ramish
{1953} found a close correlation in rice between the num;:er
of tillers and the number of roots per plante.

The effect of potash on root welight was striking.
It was founu that the throo graded doses of potash (viza,
40 kg, 80 g and 120 kg Kac/ha) gave increasing welcht of
roots whereas the value recorded f'or QO kg level was the

maxinumne

There was livtle cvifference in panicle length
between the two varissies. It was also noted that potash
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at all levels had no marked offect on this plant character.
Ahamed Eavappa and Hanumanthe Rao (19566) obtalned inereased

longth of peniele vhen potassium was applied in conjunction
with lime.

Tainan 3 being a 'panicle weight type' recorded
higher panicle weight thanm Teichung Wative 1 vhich is a
fpaniclie number type's This confirms the obsurvation made
eariier by Tancka (1964) et I.H.H.ls, Manila,

There was marked difference in 1000 grain weight
between the two strains., Tainmm 3 gave a higher mean velue
as it is a 'panicls welght type' variesty. In respect of
this rharacter, both the strains showeé significant posie-
tive response to potash applied al wvarious levels, This is
to be expected as pobassivm plays an important role in
grain formetion and gives pluwp heavy kernels. vuthbertson
(1960) obtalned similar results in water culture stuules
on the nutritlon of paddy.

PTainen 3 recorded considerably higher percentage
of chaf{ than Teichung Hative 1 for equivalent doses of
potashs The influenco of potash on chaff percentage vas
very markede In both varietles there was a lincar increase
in the percentage of cheff with inereasing dnses of potashe
This is contrary to the widely hela bellef thet potash
tends to reduce the amount of chaff ln cereals. The
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observation made im the present stuay 4is therefore noteworthy,
This anomaly is dlfficult to explain satisfactorily and can
only be attributed to a possible imbalence between potassium
and other major nutrients.
Sutriont upioke ]
the percentage composition of the crop grown for
the present study was determined with a view to asfessing the
WPK requirements of the two stralane. The date showed that
grain of Talchung Hative 1 was richer im nitrogen but poorer
in potash than Tainan 3, There was but littls difference
between the varietles In phosphorus contents As regards
ihe coumpesition of straw, Talchung Netive 1l recorded higher
values {han Tainan 3 for both nitrogen and potash but a

lower conttent of phosphorus,

A carefvl serutiny of the resvlts revealed that
the total mean tptake of nitrogen by Tainan 3 during its
entivo period of growth was 37.7 kg/he as compared to 43.4
Kg/ha by Taichung Hative 1. The absorption of phosphorus
by the two strains was almost egusl, the mean values for
Tainan 3 and Taichung Hative 1 being 20.0 kg/ha and 29,6
ke/na respectively. As compared to nitrogen and phosphorus,
the total uptake of potash by the crop was very high.
Tainan 3 assinilated 121.8 kg Kaolha ang Talchung Hative 1,
1314.2 kg K0/ha, There is apparently not much differsnce
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in tho potssh requirements of those two strains, It is
evioent that both Teinan 3 and Taichung Native 1 are capable
of removing large amounts of this nutrient, the grester
part of it accumilating in the straw. This high uptake
of potash by the erop vas, however, not manifested in
nicher grain yielo in the prescnt study, This 1s prosumnaw
bly due Lo imbalance of major nuirients brought about by
luzuzy consvmptlon of potash. HRecent experiments carrded
out at Cofmbatore on Tainen 8 and Talchung Bative 1 showed
that balanced spplication of Iiy P and K gave maxlmum rogse
ponse as other varieties of rice.

The uptake of the major mutricmes was Influcnced
consluerebly by the level of applied potash, The ascimilaw
tion of nitrogen snd phosphorug in general vas maximum for
potash trgatment at 80 kg K,O/has Absorption of potash
gencrally| increased with increasing doses of this nutrient,
Hovevery for optimum uptake of all tho three major mutrie
enks the application of potash at 80 kg Kﬁwha oppeays to

be most favourable, Higher doges may prove uneconomic and
vastefile

Potach deficlency symptoms in coresls asre less
striking than in many other crops and are often unnoticed.
The most formnon syaptons of deficiency of this nutrient



51

in rice are "coppering® and Yscorcuing® described by Sircar
and Patta (1067) and Tekahashi (1961) and the appesrance of
darls broun spote on the leaves raportec by l.h.Heley Manila
(1952« Theee symptoms hovever, are somebimes uasked.
Hoguchd ane Sugavare (1952) reportsed the noneappearance of
brown aposs uvnaor potassium deficient concitions and attrie
buted it to the lack of iron and other‘elemocnts in the soil,

Hone of the plants grown in conncetlion with the
prescat study exhibiteu any of the typlcal potash deflciency
syuptons. It is stiango that oven the plents that .id not
veroive any potash at all vers qguile normal, I¥ 1s possiblie
that in tbhils case the trace of potash present in the growth
moandum {5and) was adeguete to meet the aindmm reguirements
of the crop for this nutrient.

The results of this lavestigation on the response
of Teinan 3 and Talchung Hative 1 to graded doses of potash
point to the noed for further work to re-exanine scme of the
important cbservations made in the present study. The fince
ings thet merit speclial atteniion are the following:

Notive
(1) The negative response of Taichunz;/\l to inerae

menbal coses of potash, and .
(41) 7Tho significant linear inecrease In chaflf pore
centage with increased lovels of potash avplication in both

the varicties.
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SUMMARY AND COHCLUSIONS

A pot culture study was cayvied oul at the Agrie
cultursl Collsge & Research Institute, Vellayani, to detore
minoe the influonce of Potmssium on the growih and yield
charactars of two varioties of rice reeontly introduced
into Kevala, viza., Palnen 3 2ad Teichung Native 1. The upe

toke of major mutrients by the two sbrains was also assesseds

The expsriment was lole out in randonlsed block
design with 8 treatments and 3 replications. The levels
of potash applied were Oy 40, 80 and 120 kg Kgolha.

The nain findings are glven below:

{4) Teinen 3 and Tairhung Yative 1 shoved small
varietal differences in plant helght and tiller number.
Pobtash had no sipgnificant effect on both these growth

characters.

{11} The grain vield of the two varieties was
almost egual. The influsnce of potash on the yiolé of
Tainan 3 vas not si;nificant. Tolchung Hative 1 showed a

negative response to inerementsl doses of potash application.

{131) Tajsnan 3 gave higher strav yieid than Taichung
Hative 1. Increasing levels of potash enhanced straw
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yield sigrificantly inm both the varicties,

(iv) The percentage of chaff in Tainan 3 was
greater tunan that in Taichung Habive 1. 1In both the varie
eties there was a highly significent increase in chaff

percentage with incrsasing doses of potash.

{v) bDifference in paniclo length between the
two varieties was small, Bub Tainan 3 was superior to
Taichung Fative 1 in paniclo welight and 1000 grain welsht.
Potosh haé no offect on length and panicle weight but signie
ficantly influcnesd 1000 grain weight in both the varisties,

(vi) Tsichunr Native 1 recorded higher root welght
than 2sinan 3. In both the verleties the no potesh treate
rent gave the maximum welght of roots. Tho other troate
ments gave increased woob welghd with inereasing coses of

potashe

(vii) Tainan 3 assimilated 37,7 kg Ny 20,0 kg P04
and 121.6 &g 1{20 por hectars during 1ts entlre growth
periods The corresponding values for Talchung Native 1
wvere 43.4 kg Ny 89.6 kg P205 and 1142 kg K20 per hoctarae
Potash applied at 80 kg Kgolha was the most favourable dose
for optimum absorpbion of nitrogen, phosphorus and potash.
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APPENDIX 2

fnalysis of variance for helpht on the 15th day

fource 8% oF Varlznee T raiio
totel 874,33 23 - _—
Hepileation £4.02 2 12.01 2,04
Proatvent S67.76 7 89,25 6,49%*
v 230,02 1 900,02 89,08
k4 27.42 8 9.14 1.86
V& .52 a 3.44 0.5R
Frror £2.52 14 5.89 -

Rk

fignificont nv 3¢ level



Analyesls of

APPEIDIX @

varlance for height om the 20th day

Fource 58 DF Vayiasnco F Ratlo
Potal 182,87 23 - -
Replicatlon 1.51 2 0,756 0.182
Iregatpant 73.38 7 10.454 2.52
v 24.20 1 24,200 5.82°
K .20 3 9,742 2,34
Vi 18,76 3 6,503 1.68
Erroy 68,18 14 4,185 o

* Significant at 8% level



APPENDIX 3

Analysis of variance for helght on the 45th day

fource 8¢ DF  Varliance F raiio
Total 636,62 23 - -
Replication 0.72 2 0.36 1
Treatment 54,99 7 7.86 1
v 46,46 1 46,46 l.12
K 6.30 2 2.10 b}
K 2,23 3 .74 1

Brror 680,91 14 41.49 -




APPENDIX 4

Mnalysie of verisnce for height on the GOth day

Souree 838 oy Vesriance T ratlo
Total 1186,98 23 - -
Replicaticn 10.12 3 5,08 1.45
Treatment 1126.85 7 160.98 45,90™"
v 1088,10 1 1088,10  310.89"*
K 27.42 3 9,14 2,61
LS 12,58 3 3.78 1.08
Brror 42,01 14 3.50 - !

** Sipnificant at 1% level



APPONDIX 8

Analysie of verisnce for height at harvest

Bourca 85 DF Variamce ¥ ratio
Total 1674.46 23 - -
Replication 4,44 2 2,22 1
Treatment 1618.51 7 280,80 57,19™"
v 1584.38 1 1684.83R  §93.156%"
K 12,02 a 4.%4 1.08
VK 16,10 3 5.36 1.33
Error 56,51 14 4,03 -

** Significent at 17 level



APPENDIX 6

fnelysis of varisnce for tiller counts on the 15th dey

Souree 8s b Variance P ratio
Total 83.60 23 - .
Replication 2.32 2 1.160 0.272
Treatment . 69,09 7 23,030 5.396*"
v €6,23 1 66,230 15,518%°
K 1.37 8 0.456 0,107
VE 1.49 3 0.496 0.116
Brror 63,76 34 4,268 -

** stgnificent at 1% level



APPENDIX 7

fnalysis of veriance for tiller counts om the I20th day

Source ag DF  Variance ¥ ratio
Total 234,08 23 —e -
Replication 3.03 2 1.518 C.99
Treatment s9.62 7 a4l 8.0’
v 207,51 1 207.51 194.45""
K 5.63 S 1.88 1.28
Vi 6,48 3 2,316 1.41
Brror 21.43 14 1.53 -

*¥ significant at 12 level



APPENDIX 8

fnalysis of varlance for tillar counts on the 45th day

Source jata) oF Variance * ratio
fotal 145.47 23 - -
Repllcation 0.11 2 0.56 .81
Preatment 120.7¢ 7 17.25 9.85" "
v 119.96 1 119.%6 62.14™"
ES 1.25 3 0.41 0.23
W 0.70 3 0.10 0.57
Error 24,87 14 1.76 -

** gignificant at 1x level



APPCNDIX @

Mnalysls of veriance for tiller counts on ths €0th day

Source 98 or Variance ¥ ratio
Total 224,00 23 - -
Replication 10,586 2 £,28 1
Treatmont 129,64 7 18.62 2.76"
v 71.76 1 71.76 10,71%*
K 24,98 3 8,22 1.24
Vil 22.90 2 10,826 1.64
Lrror 23,80 14 6.7C -

* Significant at &% level

“h " v 99 lsvel



APPENDIX 10

Analysls of variance for productive tiller eounte

Soucce 85 DF  Variance P ratio
Totol 96,86 28 - .
Replication 0.12 2 0.06 1
Treatmwent 85,48 ? 12.21 15,76™
v 82,63 1 £3.6° 104.54%7
K 0.1C et 0,33 1
VK 1.75 2 (.58 i
Error 11.78 14 Q.80 -

** significant at 19 level
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Analysis of variance for grain wolght

Fource 23 DF  Variance ¥ ratlo
Total 52666.33 23 - --
Replication 7551,08 2 8775.54 2.87
Treatment 6674,00 7 262,43 0.72
v 1261,423 1 1861.43 0.952
K 2168 .23 38 722,77 0.549
V& 3244,24 3  1081.41 0.871
Trror 18420,25 14 1316.45 -




APPENDIX 12

Malysis of varionce for straw wolght

Pource 88 ¥  Variance P ratio
Toval €0715,62 23 - -
Seplication 6043,75 2 8021.87 7.0.™*
I'reatment 48632,20 7 €6947.47 16.,10*¢
v 26026 .04 1 25026,04 58.,01**
E 20911.45 3 69270.48 16.16*"
VK 2694.80 3 89B.26 2,08
Error €030.58 32 431,38 -

** eignificent at 17 level



APPENDIX 13

Agalyais of variance for root weight

Source s8 o Varianca F ratio
Toktal 21236,6 23 - .
X
Raplication 2817 .7 2  1408.B5 5,861
Treatwent 14899.8 7 2119.97 8.20™*
v 2166.0 1 2166,0 8.,47*
# ek
K 12588.8 8 4194.86 16.32
VK 90.8 g 30,1 0.12
Brroy 3581.0 14 265,.8 -

¥ Significant at 5% level
** sienificent st 17 level



APPERDIX 14

fnalysis of variasnce for percéntage of chaff

“ource 88 DF  Varisance ¥ ratio
Toval 379,74 b2x] - o
Fepiication 17.27 2 2,635 7. 770%*
Treatment 260,81 7 51,55 4€.448**
v 68,94 1 68,240 61.567"
4 286,70 3 95,567 86.006""
Vi 5.86 o 1.963 1,759
Error 1.56 14 C.111 -

** cignificent at 17 level



APPONDIX 15

3

Analysis of variance for length of panicle

Source °oF bF  Variance F ratto
loval 49,42 an - -
Replicatlon 41,64 2 20,77 56.12™"
Ireatment 2,66 7 0.88 1.038
v 1.30 1 1.30 370
Y 0,46 2 0.18 0.41
K 0.80 3 0,30 0,81
Brror 5.22 14 0,37 -

Ko

figatficent ar 1% level



APPENDIX 16

fnalysis of varisnce for weight of panicle

Fourcs 58 bR Variance T ratio
fotal 2.48 23 - -
Replication 0.17 2 0.005 0.38
Treatment 2.00 7 0,286 1.29
v 1.42 1 1.430 €. 47*
K 0.20 3 0,087 1
Vi 0,07 3 0,123 1
Error G.a1 14 0.221 1

¥ eipniflcant at 55 level



APPENDIX 17

fnalysis of variance for 1000 graln weipht

Source 58 Dy Variance ¥ ratio
Total 56.88 23 - -
Beplication o.08 2 0.040 -
Treatment 30.53 7 4,761 a,006"
v 4423 1 4,820 2,986
K 24.54 3 £.180 5.640™"
VK 1.66 3 0,568 1
Brror 20.23 14 1.480 -

* Significant at 57 lavel
e " " 1% level



Analysis of

APPENDIE 18

variance for nitrogen in prain

Source 88 DF  Varlsnce F ratio
Total 0.3484 23 e e
Ponlication 0.0071 e 0.00356 3.6
Treatment 0.0268 7 0.0465 46, 7%*
v 0.0663 1 0.0883 ' 683"
£ 0.2483 3 t.0828 gz.e™*
v 0.0102 30,0034 5.4"
Ervor 0.0148 14 0.0030 -

&g

Significant st &Y level

Cignificane at 1% level



APPENDIX 19

fdnalysis of varience for 505 la grain

fource 88 DF  Variance I ratlo
Total 0,3610 23 e -
Replication 0,0006 2 0,0003 0,013
Iroatment 0.0322 7 0.C046 0,210
v 0.0032 1 0.0032 0,140
K c.0222 3 ¢.0074 220
VK 0,0068 3 0.0033 0,100

Error 0,3182 14 C.0227 -




ApSENDIX 20

Analysis of variance for Kg0 in erain

Source 88 DF  Variange ¥ ratio
Total 2.2508 ] - -
Replication 0.0066 ®  0.0029 1.74
Treatment 2.2201 7 0.3172 166.96"*
v 1.8848 1 1.e848 go2.00**
K 0.7045 3 0.108% 56,95
K 0.0108 3 0.0036 1.89
Brror 0.0271 14 0.0012 -

** rignificent at 1§ level



APPENDIX 21

Analysis of voriance for nitrogen in straw

fource 88 DF Variance F ratio

Total 0.7372 23 - -

Replication 0.0025 2 0.0012  18.00™*
Treatment 0.7327 7 0.1047 1047,00%*
v 0.0249 1 0.0449 449,00°F
o 0.6181 3 0.2060 208 00"
VK 0.0727 2 c.0242  242.00%"
Brror 0.0019 1% 0.0001 e

** gipuificent at 1% level



APPDRDIX 22

Analysis of varience for Pplg in straw

Source ag DF Varianes ¥ ratio
total 0.0651 23 - -
Replication  0.0009 2 0.0004  10.0""
Treatment 0.0637 7 0.0001 287.8™
v 0.0171 1 ©.0171  427.5%"
hd 0.040¢ 3 0.0136 540.0%*
VE 0.0087 ] C.0018 47 .5
Trror ©.0008 14 0.00004 ==

B

“ienificent at 1% level



APPENDIX 28

Analyeis of variance for K20 in straw

Source 88 DF  Variasnce F ratio
Totel 2,1113 23 - -
Replication ©.0078 2 0.0089 10.6**
Treztment 2,1009 7  0.3001  1500.5*"
v 0.0113 1 0.0113 56,5%*
K 1.9502 8 0.6501  3250.5%*
VK 0.1304 3 0.0465 282,5%*
Error 0.0026 40,0002 -

** sipnificant at 1% lovel



