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Pot experiments wéfé
conducted at the Rice Research
Station Ambalantot.a te find out

........

mechanism of the newly

recommended- saline resistant:
variety ‘Pokkali. Results shows = -~

that the rooting depth and root
- weight of -these two hybrids
derived from a cross -between
Pokkali -and Bg 94-1 is greater
than Pokkali. However, at early

stages of growth variety Pokkali

had thick roots. compared to all
other tested varieties. The other
tested varieties whiza also has
tolerance to other adverse soil
vonditions also. had comparative
rooting- déf)’t‘.hs“ and weights and
was significantly different to

susceptible check variety Bg 350. .
Thus the tolerance mechanism of

“lies idle due to salinity."

Y

these vanetaes for adversg 8oil.
conditions may probably be their
extensive root systems but the
osmoticadjustment whichwas net:
monitored caxmot be ruled out.

‘INTRODUCTION

. The threat of soil sahmty
looms large.in the 230 million

“hectares of world irrigated area’

that: Droduaes almost half of the
world for..”. About 27 million
hectares m the humid tropics of
Asia lies unca.ltxvated because of

. saliaity®, In Sn Lanka large area

of rice lands especially in
irrigated agriculture ‘projects

Tolerar.zce to advérse soil
conditions in the rice plant could
be. either  due to osmotic
édiustgneni; by the. plant cells to
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maintain an absorption g_rédient.__ "

- towards the.cell or by having
extensive root system - to.
. maintain a large absorbing area
or combination of both. Rice root

sysiem is fibrous in nature, which .

originate from stem nodes and
maintain a definite relationship

with emergence and development:

of the leaves. Thus the number
and weight of roots increases with

age and attdin their maximum
values at the time of haadmg ’
Rc:cent1 y devzlcped rice vanetles )
having better tsler arge.and high

yielding capac.iy, recommended
by = the Department of

Agriculture .to. replace long.

standing variety Pokkali, could
have build up resistance through

any or combinaticn of t;he above

factors.

.- This study was therefore
reports on root studies conducted

to. find out the tolerance
mechamsm of these res:stant

vanetles ' .
MATERIALS AND METHODS

.: An observation study was

conducted at Rice Research:
Station, Ambalantota, during 1992

Yala season using 3 rice varieties:
Pokkali
Nonabokra (alkalinity tolerant),
" Moroberekkan (Drought tolerant),
. AT 354 (salinity tolerant), At 401
(salinity tolerant) and Bg 350, in
' potscontainingmoist equivalent’

(salinity tolerant), -

of 10 kg of oven dry lowland"
saline rice soils. Salinity index of
soil if" this experiment was:’
maintained between 4 -5 mS/em
throughout the study by adding
common salt whenever
necessary. '

%! Based on the reésults of
tHis experiment a replicated
experiment was conducted in
Maha 1992/93 usingsamé 6 rice
véirieties. Variety Pokkali is' used -
as‘the resistant check and Bg 350-
as ‘the 'susceptible check. Three
replicates -were used. -Each:‘pot -
with 0.3 cm?® volume containing
the samg. weight ‘as  gbove, of
saline rice soil ‘having: salinity
index of 5.2 mS/cm. The pot was
divided into three’compartments
using polythene strips. after the-
basal fertilizer application and:
1-day-old smgle plants were

transpl anted . ‘at’-  each
compartment o
Plant sampling was

carried ‘out at monthly intervals
and -at harvest. Salinity level of
the soil was maintained between
5-6 mS/cm 'in’ saturation extract
by .adding common salt whenr
necessary. Fertilizer N P,O;, K.O
at ‘thé' rate of 100:25: 20 'kg/ha
was applied, all P and'K and 30N
was applied basally and the rest
70 N applied 8 ‘weeks after
transplantmg. At each samphng
soil core with the plant was
reinoved and washed off the soil




and the wet. -weight of roots was, .

corded hese Toots were tl;cn‘.;

pk aced in an oven mamtaqu at..

8030 qnd dried to a: conestant,,,

welgh& and recorded

S g

.-Regults -obtained in the
observat:on study is presented”
mJI‘able 1 and. that. of replicated

trial ;in, Table 2. Results.of «

observatlon ~study.

clearly .

showed that vmletal differences .
exists, thh the;highest .root -
length: and welght observed . in- .
the, variety. Moroberekkan and. .
the lowest in Bg 350 which: was:

the suscept.}ble check. - .5

a2
e

aeten

Table 2 showsa sxgmﬁcant

dxfferences in_root length and

root dry: and wet weights of

dlfferent varieties: -after 2 months

of age. Results shows: that the .
root weight of Bg -350 was .

significantly lower at 2 months
after sowing' (2 MAS) while at

harvest.it. was..significantly..,

lower t,han varieties At 354.and.

At.401, At 401 gave the highest. .

root. wet we,lgh.t_ 2 MAS.and At

354.at harvest. Root.dry. weight. :
followed the same: trend as root -
wets. wexght The . standard-;___

variety Pokkali gave root lengths.

s;gmﬁcantly lower than At 401 .
at harvest and lower . values atl.,
MAS ‘and. 2 MAS compared to
At yanetzes Root wet and. dry, .
wenghts of the variety. Pokkali

w

13"
was highest at 1. MAS. was
mgmfncantly lower to At
varietiés “'at 27 MAS and’
cdmpar%ble to AT varletles at '
harvest -

DISCUSSIC)N

anary functlon of the
root sys’tem in ‘plants is the
absorption - of  water and-’
nutiients ‘necessary for' normal
plant -growth.” Salinity . which is
an  ‘abiotic stress: causes.
physmlog:ca] moisture stress:
which hamper normal water. gnd -
nutnent absorptlon e

O Tolerance to. abiotic
stresses. such as salinity in
plants is either’ through osmotic
adjustmént by root cells or by
having' greater surface area’ for
absorptive purposes through
deep szating and/or greater
volume. Root welght ‘one-‘month
after:. is higher- in variety .
pokkali. though. not: significant,.
indicated that thicker roots _
develop in this vanety at: the..
beginning which increase the
seedling tolerance to sahmty of
this ‘variety."'

- Variety “Morobérekkan is
a Vanety having ~moderate
tolérance ‘to 'drought, under
lowland :conditions it gave the

highest values:of: the three . -

parameters measured. The:other: .
varieties = gave moderate values; -
for the parameters measure as. .
they are also having tolerance to .
physmloglcal drought caused by
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soil problems. These. results
thus clearly indicated that the
rice varieties resistant to abiotic
stresces such as’ salinity,
alkalinity and drought has
larger root volume and deep
- seated root systems.

Root length data of the
replicated experiment showed

that the standard variety

Pokkali had lower rooting

depths than other varieties

except the control, but the
differences were signiﬁcant at
harvost time or:lv. Mori (1958)
indicated th&t root mass and
length are grcatest at heading
and rents that develop after

panicle initiation (P1) elanzate - other tested varieties having

and branch until maturity in
normal soils. The two varieties
that showed the highest root
length are hybrids derived
from a cross between Pokkali
and a high yielding new
improved variety Bg 94-1.

Highest root length of the
variety AT 401 shows that the
root'length and volume of rice is
a -~quantitative character
determined by several genes
having additive effects. Since
~ variety Bg 94-1 is susceptible to
salinity, the donor gene would
 have come fromm the standard
variety pokkali and
hybridization to Bg 94-1 improved
the tolerance level of these two
varieties through increased root
- length and volume. Since At 35+
- and At-401 have deep seated

root. systems and At 401 is
significantly different to its
parent. Pokkali, and no dlﬂ'grence
between At 354 and At. 401 at
harvest proves that, these two
varieties have bettet tolerance
than the parent . varlety,
(Ikehashi and Ponnamperuma
1978) would have occurred thus
increasing theu' tolerance to
sahmty 3 ' :

Root dry welght and wet
weight took similar trends
where the highest root weights
were recorded by the Variety At
401 at 2  MAS and . was not
significantly different to all

tolerance  to abiotic stresses
except the susceptible check
variety Bg 350 at harvest.
Further the highest root weight

“at 1 MAS was observed in the
" variety pokkali and the fact that

it has the shortest rooting depth
indicates that this variety has a

_thick rooting system at early

seedling stage which could
probably be the mechanism of
tolerance of this variety at early
stages of growth. However at
later stages the hybrids . of
pokkali are having greater root
weights than the pokkali
suggesting the - gene
recombinations having additive
gquantitative effects would have
gain entry to the gene pool of
these varieties due to

hybridization.



However in these expenments
data on osmotic adjustments
which is another mechamsm of
tolerance to abiotic stresses of
different varieties was not studied
due to lack of facilities and
theréfore this mechanism of

. .18
tolerance of the tested varieties
cannot. be ruled out. Hence: the
mechanism of tolerance of these
rice varieties can be the
development of extensive root
systems with or without osmotic
adjustments.

Table 1: Root length, Root wet and dry weights of different rice
varieties, observational study, Pot experiment, Yala 1992

Root Length (cm) Root wet weight (g) Root Dry we’ight (g)
1IMAS 2MAS H

IMAS 2MAS H

Variety
1IMAS* 2MASh. He

Pokkai -~ 20. 31 35 938
Monabokra 18 29 45 8.3
Moroberekan 15 33 46" 6.2
Bg 380 22 0 26 - 80 2.5
At 354 - .18 30 35 9.7
At 402 : ‘19 7.6

31

" 45

390 318 15 62 6.1
410 298 19 68 54
300 363 08 52 66
215 94 . 02 -22, .15
340 378 18 62 13

415

372 13 74 59

Table 2‘ Root length Root wet and dry w’ ;;f:ts of different rice

1

» vaneues, Pot expenment Maha 1952/93

a .- Month after sowing
b - 2 Months sfter sowmg

¢ - Harvest -

'ns - Non. sxgmﬁcant

Variety Root Length (cm) Root wet weight (g) Root Dry :weight (g)
1MAS* 2MAS* He. 1MAS 2MAS- H 1MAS 2MAS “H
-Poltkali - 220™ 280 287 083~ 0.64> 0.97% 019~ 0.10* 0.16®
- Monabokra .- 22.0 ‘283 2677* 040 0.96% 0.83% 007 0.15% 0.1
Moroberekan: 227 270 80.7*% 062 115 081* 0.11 0.17°  0.12*
Bg 380 210 225 280 039 ©0.17* 063 006 . 002 008
At 354 230 323 33.3% 045 0.28% 127 006  0.13% 020°
At 402 233 370 40.0° 063 1.82'1.23% 006 029 .0.14°
Cve 173 ‘204 239 257 304

In a column nsene denoted by a common letter is not s:gmﬁcantly
different at 1% level of probability.
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