COMUNICACIONES

Response of cotton genotypes to presowing hydra-
tion-dehydration treatments under accelerated
and natural ageing conditions.

Resumen. Los efectos de pretratamientos mediante hi-
dratacidny deshidratacion con agua, vapores de iodo, fosfato
dibdsico de sodio y pantotensto de caleio, sobre ol controd
del detericro de las semillas, fue astudisdo en cuatro culti
vares de algodén, sometidas 1anto a envejecimientc acelerado
como tambign ai proceso normal Se observaron diferencias
genatipicas en cuanto a la resistencia bajio condiciones de ace-
leramiento; ""Bhagya” v “Sharada” mostraron poco electo,
mientras que on "Jayadhar” a germinacidn se redujo a mas
de la mitad Pretratamiconto de {as semilias con agua, fosfato
dibdsico de sedio o pantotenato de calcio. reduce el deterioro
considerablernente Lz germinacion de las semillas se correla-
ciond significativamente con el pretratamisnto con agua en el
caso de “Sharada”, con fa conductivilidad eléctrica en ¢l de
“taxmi” y con la permescion de szGcares en “‘Jayadhar;
ninguno de los pretratamientos mostrd increments en la ger-
minacion de “Bahagya .

Considerable evidence are avajlable to show that
changes in permeability of plasma membrane occur
during storage with consequant loss of seed viability .
Increased cell-permeability of deteriorated seed al-
lows large quantities of cellular components to dif-
fuse out when placed in water Seed deterioration was
well correlated with increased electrical conductance
and sugars of seed leachates (1, 3, 10, 18, 19} Pre-
sowing hydration-dehydration of seeds with water or
dilute solution of chemicals significantly slow down
deterioration of various crop seeds (6, 11, 14, 15)
Artificial or accelerated ageing technique as develop-
ed by Delouche (12), has become an useful technique
in understanding the mechanism of seed deterioration
and also to predict the loss of seed vigour Recently
Bourland and tbrahin (9), reported variation among

cotton cultivars for resistance to seed deterjoration
using this technique. In the present paper, the geno-
typic variation in cotton seed deterioration under
both accelerated and natural ageing conditions as well
as its control by hydration-dehydration pretreatments
are reported

Material and methods

Four cotton cultivars, viz , ‘Sharada’, ‘Laxmi’,
‘Bhagyse', {(Gossypiven hirsutwin, L) and ‘Jayadhar
(G Jrerbacewm, L) were raised in field {(medivm black
sail} in 1981-82 season and the seeds collected were
supdried and stored in paper enveiopes. Three months
after coliection, the seeds were subjecled to hy-
dration-dehydration {sozking for five hours followed
by shade drying to original weight) pretreatments
with water, sodium phosphate dibasic {107* M) and
calciumm pentethenate (10 ppm). In another treatment
seeds were exposed to iodine vapours for 24 hours,
in a vaccum desiccator (5.5 1) by placing 2 g iodine in
a Petri plate. The seeds were then allowed to age ar-
tificially at the 100 percent relative humidity and
40°C for three days. Following this, seeds (100 per
treatment) were sown on sand filled in a plastic pot,
in triplicates. The total seedling emergence, 12 days
after sowing was recorded, as a measure of germin-
ability. Non-aged and aged sceds without pretreat-
ments constituted two sets of control.

Seed leachate was coliected by placing | g seed
in 25 ml distilled water for one hour. The electrical
conducetivity and sugars in the seed leachate were de-
termined in a conductivity bridge {4) and by coloyi-
metry {16} respectively. Water soluble sugars in seed
was extracted and estimated following the method of
Agrawal (2)
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The naturaily aged seeds stored in paper enve-
Jopes after seven months under prevailing laboratory
conditions (relative humidity 82 £ 2% : temperature
26 + 2°C; seed moisture around 9% ) were subjected
to hydration-dehydration pretreatments as under
accelerated ageing system, excluding the iodine va-
pours treatment The germination test was done as
above, with cultivars ‘Bhagya’, ‘Laxmi’ and ‘laya-
dhar’ only.

Results

Hydration-dehydration pretreatments particular-
ly water under accelerated ageing system and calcium
pantothenate as well as sodium phosphate dibasic
under natusal ageing system significantly enhanced
the germination over untrezted aged or non-aged
seeds {Table 1)

Under both the systems of ageing, ‘Bhagya’
maintained significantly higher germination percen-
tage than others, while ‘Laxmi’ showed relatively
lower germination. However, under natural ageing
systemn, penotypic response to pretreatments differ-
ed significantly Thus, caleium panthothenate for
‘Bhagya’ and ‘Jayadhar’ and water for ‘Laxmi’ prov-
ed to be better treatments than others

Electrical conductance and leachate sugars as
well as seed sugars differed significantly among the
pretreatments and genotypes (Table 2) Pretreat-
ments considerably lowered the electrical conductivi-
ty of the seed leachates, with significant reduction
observed under calcium pantothenate and water pre-
treatments. Among the genotypes, EC was con-
siderably less in ‘Bhagya' However, the extent of
reduction over aged seeds differed with pretreatments
among the genotypes. The highest reduction was
observed under sodium phosphate dibasic in ‘Sharada’
(50% ) followed by calcium panthothenate in ‘Laxmi’
(36 8% ) The sugar content of sced leachates, on the

other hand, increased significantly in the pretreated
seeds, barring water, wherein significant reduction
was noticed The genotypes references were apparent,
with ‘Laxmi’ having highest concentration followed
by ‘Sharada’ and least in ‘Bhagya’. The water soluble
seed sugars also exhibited a definite increase in pre-
treated seeds, particularly in calcium pantothenate
treatment. However, in comparison toaged seeds,
significant reduction was observed under water and
sodium phosphate (dibasic) pretreatments, which
was on par with non aged untreated seeds. This was
evident, in all the genoctypes, barring ‘Jayadhar'
The percent sugar leached out of the seed, was sig-
nificantly least in calcium pantothenate treatment,
followed by water over that in aged untreated seeds.
‘Bhagya’ lost lcast seed sugars in leachates, while
significantly higher quantities were lost in ‘Laxmi’.
As with other seed leachate characteristics, genotypes
and pretreatment interaction differences were ap-
parent with ‘Jayadhar® and ‘Laxmi’ showing signifi-
cant reduction in water pretreatment, while it was
achieved in ¢alcium pretreatment in ‘Sharada’ over
both aged and non-aged seeds

Discussion

The resuits generally confirmed earlier observa-
tions that hydration-dehydration pretreatments could
ef fectively restore the seed vigour damaged by ageing
(5,6,7,8,13, 14, 15) 1t is believed that much of the
ageing damage is caused by what is termed ‘free ra-
dial pathology’. The quenching effect of hydration
on the propagation of free radicals may account for
much of the beneficial effects of short-term hydra-
tion-dehydration pretreatments (5) This was evident
from the altered pattern of leached substances from
pretreated seeds

However, among the pretreatments iodine va-
pour did not improve the germination, as it believed

Table 1: Effect of hydration-dehydration pretreatments on percent gormination of cotton seeds,

T&e:{tment Accelerated Ageing Natural Ageing
cultivar

Sharada Laxmi  Bhagya Jayadhar Mean  Laxmi  Bhagya Jayadhar Mean
Non-aged controi 867 51.3 93.3 840 80.3 - - - -
Aged-untreated 78.7 46.7 81.3 413 620 18.7 293 200 227
Water 840 60.0 924 800 790 31.1 46 7 24.0 351
lodine vapours 66.7 413 453 180 4573 - - - -
Sodium phosphate dibasie (107* M) B27 187 8687 693 76.0 307 553 373 411
Calcium pantothenate (10 ppm) B2.7 66.7 853 68.0 757 267 66.0 41.3 447
Mean 80,2 56.2 80.7 61.8 - 26.8 49.3 30.7 -
C D. 3% Cultivars (C) 64 41
Pretreatmoent (1) 7.8 6.0
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Table 3: Correlation (r) between seed characters and germination

EC Seed sugar Leachate sugar % Sugar leached
by Mean ol all vasictics -0 307818 0201208 -0.3857 08 04104 *
2y Individual varieties
Sharada ~01329 1% ~08109"* ~0.2292 M ~( 3474 N¥
Laxmi -08032"" 0252318 03247 18 -0.3474 18
Bhagya 00031 'i“‘ 0.0661 ¥ ~00731 '3: ~0.1186 18
sayadhar 9.5084 0.3832 18 ~6,9288 -0.9185 "

ns = Nogsignilicant; * = sigaificant at 0.05 P; ** significant 2t 0 01 9

te be (7Y lodine has a role in the stabilization of li-
poprotein membranes of the celi, rendering them less
susceptible to lipid peroxidation and fiee radical
reaction. Thus, use of jodine, in armresting deterio-
ration needs further confirmation.

It is said that seeds with sced vigour resist acce-
lerated ageing test (6, 17} Generally, this view up-
pears to be true since ‘Bhagya' which maintained re-
latively higher germination under accelerated ageing,
retained its relative vigour under natural ageing con-
ditions also

Atthough it is generally sgreed that a short term
hydration-dehydration treatments witly water or dilu-
te solution of chemicals could repair the dumage
caused by sgeing, the way in which it is accomplish-
ed appears to be elusive The pattern of leakuge subs-
tances as well as sced suguars among the genotypes
and pretreatments differed considerably. Thus ge-
neraliy. it appeared that nene of the seed/leachate
characteristics studied bore any reiationship with
seed vigour {(Table 3) However, amonyg the individual
genotypes, seed sugars in Sharada’, EC of seed lea-
chates in “Laxmi’, and leachate sugar and/or percent
sugar leached oul of seed in Fayadhar” were found to
strongly influcnce, regatively the germination. None
of the characters studied was found to have any in-
fluence on germination in "Bhagya whicl incidentally
maintained high degree of germinability

Qur observations lend support to the view that
attered membrane permeability to be myjor cause of
loss in seed vigbility. These changes are generally
found in cotyledons However, the extent of dete-
rioration caused in the Cotyledons sisw-riy embryos
leading to loss in secd vigour, are yet to be elucidated
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Summary

The effect ol hydration-dehydration pretreat-
ments with water, indine vapours, sodium phosphate-
dibasic and caleium pentothenate on the control of
seed deteriorytion was studies in four cotton cultivars
under both accelerated and normal ageing systems
Genotypic differences were observed in resistunce to
ageing under accelerated system; ‘Bhagya™ and “Sha-
ruda’ showed littje eflect, while i ‘fayadhar” the ger-
minability reduced to more than hail Pretreatment
of sced with either wuter, sodium phosphate dibasic
or calcium puntothenate checked the deterioration
considerably. Sced  germination was significantly
correlated with water soluble sugars of seed in “Sha-
rada’, electrical conductance in “Laxmi’ and leachate
stgar i Jayvadhar, none of the parsmeters had any
relationship with germination in ‘Bhagya’,
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Tablas de volumen para Gmelina arborea Roxb. en
Manila de Siquirres, Costa Riea

Summary. Double entry over-and under-bark tables are
given for totat volume and volume to 10 em over-bark top
diameter for 17 years oid Gmelina arborea Roxb planiations
at Manita in Siquirres, Costa Rica fndividual tree volumes
were caiculated using the Smalian method for the sections
and a top conc Total and commercial volume tables were
developed using a linear regression model based on naturat
logarithms  Fifteen regression modeis were tested. The
Furnival index, the ¢oefficient of determination, the residual
distribution, and the significance of the coefficients of the
equations indicate the best fit 10 be the natural logarithm
modei.

Las plantaciones de Gmeling arborea Roxb. en
Manila de Siquirres fueron establecidas entre 1966 y
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