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RESPONSE OF RICE TO SALINITY SHOCK AT VARIOUS
GROWTH STAGES AND TYPE OF SALINITY IN THE
ROOTING MEDIUM.

Muhammad Asglam, R.H.Qureshi, N.Ahmed and 5.Muhammed
Deptt. of Boll Scilence, Univ. Agric., Faisalabad.

Two separate experiments were designed,
one in s=solution and the other in so0il culture
to determine the most sensitive growth atage
of rvice to salt etress and telative toxicicy
of wvarious salts In the growth medium. Four rice
varieties 1l.e. THasmatri-370, HNIAB-6, BG-402-4
and TIR-1561 were used for these studies. Two
salinicy levels (control and EC 10 d5m ) were
developed by adding ¥all to solutdon culture;
and NaCl alone,NaCl+CaCla, HaaCd; & a =salk
mixeure (NazSO+NaCl+CalCl+Mg30 in the ratio
of 9:5:5:1) 1in'soil culture. Saalt stress applied
at the time of +transplanting and ac panicle
initiation stage cauvsed the maximum reduction
in paddy wield while for straw yileld seedling
(transplanting} stage proved more crucial. With!'
respect to type of salinity, NaCl alone was more
toxie then RaCl+Calls, WasL0s or, the galr mixture.
Comparative toxicity of Ma and Ca®t s
dinscusgsed.

INTRODUCTION

: Plant growth is affected by salinicy at all stages
of development, but sengitivity varies from one growth stage
to the other {(Masg and Hoffmen., 1977). Determinacion of the
sensitive stage 1s necessary f[or the development of a rapid
procedure for mass screening of varlous genotypes of a crop
as the testing could then be confined to the sensitive stage
only., In addition, sueh an Infeormacion Iin usefFul for the
utilization of saline water for drrigation which may be
applied, if necessary, at the relaclvely less sensitive stage



10 overcome water shortage.

Screening crop cultivars for salt tolerance in nutrient
culture needs sale addition. Some workers prefer to use MaCi
alone (Ikehaghi and Potnamperuma, 1978) or combined wich
CaCl, after seedlings haye established., Salt tolerance
heasurements ar the I.§. Saliniry Laboratery are dape using
5aline irrigation warer having 1:1 Nac1 . CaClzsaltas (see
Maas and Hoffman, 1977, 1Inm addition, many saiine sodic
501ls, under rice cultivation contaiqn measurable amonnes
of carbonates lons, Thege studies were conducted ro compare
growth responses of four rice varieties ro sale Stress at
different growth Stages in solution cultyre and to assess
the relative toxicity of different galrs to rice {n sofl
culture,

MATERIALS AND METH ODSs

Experiment-I,

Fourteen-day ald seedlings of four rice varietlesg
(Basmati-370, NIAB-6, BG-402-4, IR~1561) were transplanted

lirera of Yoshida nutrient solution {Yoshida 2t al., 1972)
in plastic rtybs, Three holes were used for each variety,
each hola having one seeding. The nutrienr solutions were
changad weekly. The experiment was laid our in completely
randomized design. Salt stress of 100 mol m-? Nap) was
applied aet each particular growth stage. To avoid galinity
shock salt was added in 12 increments € 33 mol m-? per day.
Plants were Btressed at 100 mol m~3 NaCi for tep daye and
after thar they were again brought back to normal solution
conditions wichin three days. Thege g2linity shocks were
Elven at che following BLages:

a. Seedling Stage (three days after trangplancing)

b. Tiilering atage (16 days after trangplanting)

c. Panicle initiation sStage {45 days after

transplanting)

One control was also kept to compare the results, At
maturdty, paddy and seraw ¥ields were recorded.
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Experiment~II

The experiment was conducted in July 1986 to determine
the effect of NaCl alone, NaCl+CaCl, {1:l; equivalent basis),
‘Naglls alone and a =alt mixture {commonly present in solls
of Pakisran; HNasS0, + NaCl + CaCl, + HESUQ @ 9:5:5:1:
equivalent basis} on growth of the same four rice varieties.
Glazed pots {27 cm dapth, 27 cm dia.) were filled with I0
kg of medium textured soil which was ailr dried, homagenized
and passed through & ? mm sfeve.Thas s0il was sandy clay leoan
In texture having pH 7.9, cation exchange capacity 7.3 me
100 g-l and 2.3% CaC0, contents. The soll was Talinized with
the respective salts to ECe level of 10 4%n , and puddled
before transplanting rice seedings. Untreated soil (Ece 1.l
d5m ~, BSAR 1.0} served as control. Adeguate dose of
fercilizers was alse applied. The experlment was laid out
in completely randomized design. Six 30-day old seedings
of each wvarlet were transplanted In each pot. One week after
traneplanting, thinning was done to four seedlings per pot.
Soll was kept submerged by adding demineralized water daily.
After one month of growth period harvesting was done Lo record
shoot and root fresh weights.

RESULTS AND DISCU-SION

Eesponse of rice to salinity thocks at various °*
growth stages.

Different vardieties showed different response to
salinity at various stages of growth {Table.l). The maximum
adverse effect on paddy yileld was observed when salinity
ahock was applied at the panicle initlatlon stage followed
by the seedling atage. In the case of straw yfeld, early
geedling etage proved to be the most sensitive. In tferms

of paddy yield, NIAB-6 gave slgnificantly higher yield than
2l1 other varieties at high salinity at all stages of growth

while TR1561 clearly proved to be the most sensitive varlety.
BG-402-4 gave pood paddy yield when the stress was imposed
at seedling or tillering stages but was found as sensitive
az the IR-1561 or Basmati-370 when astressed at the pancile
lnitiardion stage. Basmatl-370 was s2lt sensitive at both
seedling and panicle initiatlon stages.
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