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THe contents of silica in the hisk of - four . vatieties of rice grown at seven
Tocations distributed in the wet, intermediate and dry zones of. the island in
the: Co-orditiated Rice' Varistal Trials Project of Maka 196970 have heen
dotermined.. It is found that the content of silica. in the husk varied with
looation.. Plants growing in the dry zone stations like Ambalantots, Paranthan
- and Maha Tiluppallama had miuck xiore silica in their husk than those growing
i the :wet zone ‘stations like Karapincha and Labuduwa (or Karadian Aru
in the diy zone). . :
{ The relative contiibution to grain. wéight by the husk is Iow in the variety
" 1.R. 8 compared to varieties like H-4, LD 66 and Bg 11-11.

Tt was also found that in general the varieties H-4 and L. R. 8 had the lowest
contents of silica in the husk conipared to varietios like LD 66 and, Bg 11-11.
With: the exception of Karadian Aru, plants grown at the dry zone locations
had more silies in the husk than those grown in the wet zone. - Plants from
Bathalagoda'in the intermediate zone contained the lowest amount of silica
in the husk on an average. : ‘

IR N
INTRODUCTION

The compounds of silicon account for s muich ag 87 percent of the earth’s
«erust, and silica is a major constituent of soill. A large percentage of the-ash
of some soil grown plants eontains silica. Silica is important for the healthy
-growth of graminaceous plants such as rice and special organs of othor plants
like stinging hairs of nettle possibly contain large amounts of this element.
Inspite of the relatively large quantities of silies in tissues of some plants

Paper preset_lbédbt the 31st Annual Session of the Sri Lanka A iation for the Ad
ment of Scienca_ (Sestion B) o the: 10th Decernbor, 1975. . ) C

This. investigation 'was conducted at the - Central Agricultural B h Insti
Gannoruwa, Peradeniys. : Co
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gilicon. is still not meluded among the elements essent]al for the growth of
}ugher plants. Aocordmg to ‘Woolley, however, it is dlfﬁaule to cultivate
highier plants-in the complete absence of s:heon (16). :

" The importance of silica for the norma.l growth of rice has been reported by
'many (5, 6, 7,:8, 13).. -According to Matsubayashi et al. (4) 8 to0.12 kg silica -
are absorbed by the rice plant from the.top soil and from n:rlgablon water. ‘A
orop producing 44 kg dry grain has been estimated to remove 16.48 kg of -
this compound 343 kg of which is in the. panmcle ay. :

One of the benefits of silica to rice is due to the fact that silisification of
spidermal célls makes the plant; less susceptible to blast or Helidinthosporium
leaf spot disease:” In addition riee grains of silica, “deficient plants get stained.
with brown spots due to fangal di The presence. of adéquate silica in:
the'plant also confers stiffness tostems and leaves of the riee plant ; and according
to Tanaka and Yoshida (14)one of the visible-symptoms of silicon deficiency in
rice is the softening and drooping of leaves which enhanoés mutual shading.

- Yoshida ef al. (17): concluded that less than 5 percent of the' element in the
straw at. maturity indicated a deficiency condition. . :

* Silicon deﬁclency during the reproductive stage of gruwth h&s been reported
to reduce panicle. length, and a difinite effect’ of: this element on grain yield
has been reported (9). Very high yield increases dus to thé presenco of silicon

“in -the nutrient medium even prompted mvestlgators 1;81der this element. -
essenml for rice smd some. other crops. 2

" This mvestsgat]on was undertaken fo study the effecﬁs of sml ohamctenshcs
and vatietal difference on the silica eontent in the husk of four varieties grown
“in different parts of the island in the Co-ordinated Rice Varietal Trials Project,
of Mahz 1969-70 conducted by the Deputy Director of Agnculture (Researchy),
and his st&ﬁ” at the C. A R: L. a.nd ‘at various statlons of theisland (2). -

M_ATERIA‘LS AND M]]THODS

50 gm samples of paddy (rough: nce) at 14% moisture content coHeoted
from seven locations were hu].led in'a Satake Mill and the Welghts of the husk

-.and grain were recorded. .

.The wenghed husk samples were p]a.ced ina mu!ﬂe fumace and heated
“gradually. - On heating the husk begari to:char around 200°C as evidenced by
the blackening.". Further heating produced no- &ppa.rent change until around:
500°C when the black colour gradually: ohanged. ‘40 white and beoame
completely white between 600° and 700°C. .

Out of sixteen medmm aged (4-4% months) vanetles bested ateach locat:on
only four (H 4, LD 66, Bg 1111 :and I. R. 8) were selected for this mvestlga,‘uon.
Some cha,motenstxcs of the varieties reported are as follows )
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Vmetal C'hdmcmrwtwe

Thie vanei'y H-4 has a light brown, lon s!ender gmm a.nd its milling out-.
turn percentage has been éstimated at 72.4 percent.  Thisvariety is. moderately *
snsceptlble to’blast disease and susceptible to bactex-la,l leaf bhght )

" The gmm of the va;nety LD 66 is white, of medium size a,nd mtermedmte 4
“shape. This - varletv is ‘moderately susceptible to blast and . baeter)al leaf
b]nght and hag & milling out-turn of 69.7 percent. ) .

The vm-lety Bg 11-11 has a small white, bold. grain. The susceptibility 01
this variety to blast varies from modserately susceptible to moderately resistant.
It is modemtely susceptible to bacterial leaf bhght It hns a mzlhng out-turn

of 71 2 perc nt,

"The varxety 1. R. 8 has a white, long grain w1th an, mtarmetha,te sha.pc hi7)
‘milling out-turn has been estimated at 74.6 percent. It is moderstely suscep-
tible to b]@s_b disease and susceptible to bacterial leaf blight.

8oil Chardgleristics _
Thé éﬁ#ta;cteristics of soils at-the various locations were as follows..—
Wet Zone Locatwns

The soil at Karapincha was a strongly acid (pH 5) sandy loaim with 0. 21 per-
 cénit total nitrogen and 5.4 percent organic matter. Its content of aviilable
P,0; (Olsen’s) was 65.2 Ib per acre. The content of exchangeable potassium

and-cation exchange. ca.paclty of i.he soﬂ were 0 02 ina 7.1 ‘me, per’ 100 gm
resper:twely

At. Labudmva the soil was a moderately acld (pH. 5:5) sahdy’ loa.m (humm)
| ) . The
o ntent of available phosphorns in the soil was véry high (104 8 lb per ‘acre)
bt the status of exchangeable potassiuin wag low and the catio: n exchange
c&pa.mty his soil was high bemg 374 me. percent

Baﬁhnlagoda was a modera.tP to éhghtl acidic (pH 5.9) ¢
‘total nitrogen and organic matter ‘and' midhim in dvailablé phi
“phorus:. . It’ was very low in exohangeable poﬁassmm and low in cation exc}
capacity Qm &. percent). .

lightly acidic (pH 6. 1) sandy c.lay Toamn at Amba]&n‘oot& “whiéh v

) ‘total nitrogen and low in organic matter content: Tt s wéll

- supplied: mth available phosphorus. The exchangeable potassi ti
the soil was low while the cation excha.nge capa,mty wasg h.tgh bcing 2‘mle.
. percent : . O
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The 5011 at Pa.rantha,n wasa shghtly acidic (pH-6.7) loamy ﬁne sand. w}uch _
wes fow in toéal nitrogen and organic matter. - The status: of available phos- -
phorus in $his soil was' very high, while that of exch,angeable potassmm and
the cation exchange capamty were very low (3.8 m.e, pement)

At Maha Tlluppaliama the soil was a near neutral (pH 6. 6) sa.ndy clay loam
which was fairly low in total nitrogen and very low in organic matter. The
content of available phosphoras was medium while the status of, exchangeable
potassium was Iow. - Thecation exchange ca.pa.clty of the sml was medium
(15.m.2. pewent)

VAL Karadian Aru the soil was a modembely a.culm loamy ﬁne sa.nd Iow in
total nitrogen and very low in organic matter. Thé soil wag high in available
phosphorus and very low in exoha.ngeuble potassium and cation exohange capa-
ity {3, 5 . e. percent)

. RESULTS AND DISOUSSION - *
Grain Yields ”

Yield &aﬁé of the four varisties of rice from the Report 64 the Co-ordinated
Rice Varietal Trial Project, Maka 1069/70 (2) are presented inTableI. Among
these TR. 8. yielded the ].ughest and H4 the lowest.

N Relatwe mmbutwn of husk or lmll to grain wetght

~The rela,mre weight' of husk i in the grains, i.e. the percentage ot‘ husk over
paddy op an oven dried basis is presented in Table 2. ‘According to Lambers
(3) the hull composes a part: of the total weight which-may vary between 16
and 24 percent depending on the variety. In t}us mvestlgatlon the values
ranged ﬁom 19 to 31 percent. S

‘T4 wxﬂ be observed ‘that at all locatlons t,he vanety Bg 11-11 had the highest
value of husk over paddy, being significantly higher than all varieties at Kara
pincha; Bathalagoda, Ambalantota, Maha lluppslams and Karadian Ara, At
Labuduwa. the differences were not significant although. the relative weight of

“husk was highest in the variety Bg 11-11. The absence of statistical signi-
ﬁcanee at, Labuduwa is most probably due to’ the rela,tlvely hlgh ooeﬂ‘lclent
Cof vanamon

. LA Pa.ranthau the relative oontnbutmn of husk to total weight of grain in

Bg 1121} was not different from that of LD 66 and 4 although Bg 11-11" had
the hxghest ‘weight of husk. This was significantly different to only that of
IR 8. The mean values of the relative weight of husk in. the grain also show
Bg U-ll to ha.ve the highest. value. :
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The data ixs Table 2 shows; that. contribution’ to total grain weight from the
‘hull may range between ‘approximiately .19 to 31 percent, with mean values
wanging from appromma.tely 21 to 26 percent.. Thus generally, 1/5 th or inore .

-of the weighit of the grain iy due to that of the hull. The fact that the husk ot
hull contributes. appreciably to the we1ght of the grain, and that this could ’
vary from Vanety to variety is often overlooked when grain yields of varieties
per unit of land are miost usually deuermmed in field investigations ; where.
wweight of gmm is eonverfed to bushels per acre.

"Vanatlons in the reIatlve welght. of husk in the grains of the four varieties
depend also on the weight per:1000 grains. Taking the extreme cases in this.
mvestxga,tmn Bg 11-11 weighed 13. 96 gm while IR 8 weighed 31.35 gm’ per 1000
grains. It is also reported that Indica varieties have relatively low. amounts
0f slhoa. in their tissue compared o Japonica varieties. = -

Szlxca canrent in rice husk

The da.ta on the content of silica (expressed on dry welght basis)
- for’ the four varieties at the seven locations are presented in Table 3.

. Iu hhe Wet Zone station of Labuduwa it ig seen that the varieties H4 and
LI 66 had very much more silica in the husk than IR 8. These differences .
were very highly significant. The silica. oontent in Bg 11-11 foo was signi-

- ficantly greater than that of IR 8. At Kara.plnclw. ‘the dlﬁ'erences in silica
content of rive husk were not sngmﬁca.nt )

The resulta from Bathalagoda, the smgle location in the Iutermedmte Zone,
‘were not significant.

1'11 thxee of the Dry Zone stations Ambalantota Paranthan and Karadmn'
Aru the variety Bg 11-11 had the-highest. content of silica in the husk. '

On the whole the highest content of silica in the riee husk was in the va.nety
LB .6 “which was followed by the variety Bg 11-1L.  The varlety IR 8 had
the least amount of silica in its husk .

The eontent of silios in the husk has & direct bearing on the content of avais .

- 1able silios in the soil. It will be observed that plants grown in the wet zone
loeations had less of this constituent than those grown in the dry zons (with
the exoephon of Karadian Aru), According to Panabokke and Nagarajih {9)
rice growing $oils in the districts of Galle and Ratnapira contain between 300
to 450 Ib-available silioa per acre compared t to those in the Hambantota district

. whlch contain 450-600 Ib per acre, and the Jaffna and Anuradhapura districts -
which both contain more than 600 Ib silica per acre.. The Batticaloa district
- in whioh Karadian Aru is situated ha,s the rela.tlvely low value,of 100—200 b,
. per aere of available silica. . . C
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" The-rice gromng soils of the Kurunegala, district conta,m ber,ween‘ 450—-600 b
available silica, per.acre, although the content of silica in hu
grown at Ba.talagoda in the same district was re]a’m‘ely low, being of the same:
magnitude as that at Labuduwa of the wet zone. This may probably be due-
to local-soil conditions. at Bathal&god.a These résults are in agreement with.
those.of Ueda et al..(15) who reported thab silica content of rice is related to
‘the sﬂma—sesqmoxldc mtm of soils. . .

Tohas been reported as stated ea.rher t,]mt siticon is necessary for the normal
growth of the rice plant, the stems and léaves of which generaily ‘contain 10-to-
20 percont of the element, and the response of rice to silica i ﬁeld experxments-
has been veported in Sri Lanka (l 12). .

" Rioe husk and straw are tywu of the chea,p and easily available sources of’
‘silica which. can be used, for preplant application to rice ficlds.. In most areas
these are just hot rade use of for any useful purpose.. ; Rice -husk contains:
generally about 70 percent fibre (carbonaaeous material) a.nd ‘between 10 to 20+
percent silica: In addition it ‘contains between 0.5 to 1.0 peroent nitrogen and.
-about’ 0.5 percent K;0, 0.2 percént manganese ‘and 0.5 ‘percent caleium. On
the other hand when rice husk is burnt the silica content in the ash could
range bebv.veen 67 to 84 percent, and that of K0 could be between 0.6 and, 1.3

eroent .
P . N

In nddit:on to 1brs use as a soil amendment for a.gronomlo purposes rice husk -
also serves as a valuable; easﬂy available mdustrla,l Taw mautena,]

" Rice husk constmltes “the ]argeat by-product of ‘the rice mlllmg mdustry.
About. 345 thousand' tons of tice husk would be available. per year in this
country on the basis of 23. pcrcent husk in the grain, and on produetion figures -
for 1969/70" {ie. Maha -1969]70=49.49, ‘and Vala. = 27.95 million bushels of
. paddy). . If all this is bumt complete]y it Would amount. to approxlmately 56
thousand tons of ash. :

-Bome husk is used as. fueI for bollmg tanks in r]ce m.llls and thus reduces the:
fuel bill of mill OWRErs.: -

Rice husk hag becn ueed for other purposes tao. . For example it is used in
the manufacture of “farfural by . steam:acid dlgesuon of husks, and . for the
-mianufiicture of active. carbon by destrustive distillation of the husks. Active
darbon i wsed in sigar-and oil refining,:in the purrﬁc&tmn‘ of certain chemicals,
and for the preparatlon of gas masks. Two important by produocts of destrac..

) tlve distillation of 3 paddy husk are methyl almhol and a.oetlc acid. )

Rme husk ﬁnds s ‘as a looae msu]a,tmg mwterla.l in bm]dmga and for cold

‘storage due to its thermal insulating properbles. It is also used for the
preparatmn of water glass . '

YR
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Bumt ash is used in the manufa,otu.re of ceramicware and mecha,nws soa»p H
‘and a8 a sweeping maiterial for garage floors etc. due to its pmpe.rty of a.hsorbmg
oil.- Tt i3 also used in the manufacture of abraenve powders and, Ioc&l tootvh
) powders :

The ﬁnely gronnd husk is ised 58 o filler i the ma.nufacture of p]ast:es :md
plywood glues, as an anti-caking agent in commercla,l fertlhzer mlxtures a.nd
m the ma.nufa.cmre of hard-boards. :
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