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COMPENDIO

Se eultivd wani (Arachis hypogaea Lo TMI-27) en wuacetas coin mena salini-

zada con Na € a 0,4%

Se asperjd fosfate como Na H, PG, a 0,16 (p/v) con

001 (v/v) Tween-80, basta el punto de gofeo, wnn vex ol dia desde el 207 al 25¢
dia y desde el 300 al 357 dia, despuér del sembrio Se cosecharon vaives, tallos y hojas

al 300 y al 400 dia para andlisis. El vendimiento de matevia seca fue acentnadamente
reducido a causa de la salividad 5 fne parcialmente vestityldo por la aplicacién foliar
de fdsforo La salinidad provecé wna reduccidn del witidgeno proteico y wn anniento
en ol witvdpena soluble  La aplicacidn de {ssfere al follaje de plantas tratadas co
sal condnjo a nna acentnada veduccion del nitrdgeno soluble y a nn awnento en el

nifrdgenn profeico Bl tratamiento de val disminnyé el nivel de azdeares y awnientd

el conternido de alwidén Sin embargo, la aspevsicie de {diforo annenté lor azdeares

total s v bajd los niveles de almiddn.

Tutroduction

HE plant responses to salts are of agricaltugal as
well as academic interest, since yields are re-
duced when the salt content of the soil exceeds

the optimum wvalue {1, 17, 20} Growth depiession
under saline and alkaline conditions also results from
a sharp decrease in the absorption of nutrient elements
such as phosphorus (12, 13, 16) The impaitment of
growth by any factor will lead to a change in the
metabolite concentration (3). Conseguently, all the
metabolic processes are altered by salinity (233, Distush-
ances in carbohydrate and nitrogen metabolism due to
salinity are reported by several investigators (7, 190,
18, 22%. Much work has not been carried out in sup-
plying the natrients through foliage when they are not
absorbed by the root system under saline and alkaline
conditions  Since phosphate in particular, is reduced in
its uptake by the root system under coaditions of soil
salinity (13), the study of growth, nitrogen, and car-
bohydrate metabolism in salt stressed peanut plants by
fofiar application of phosphorus was undertaken
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Materials and Methods

Peanut (Arachis bypogaea, L, Var "TMV-2") seeds
of uniform size were surface sterilized, washed and
sown in glazed pots containing ackd washed sand The
temperatures ranged between 60° to 90° I The expe-
rimental station was located in South Indiz with 139N
fatitude, 80°L longitude and 250 ft. dbove mean sea
level. The seedlings were grown under nataral photo-
period and defonized water was added to mmintain
the moisture content around 60 per cent of the water
holding capacity of the sand Salt treatment (049
of NeCly was givea 10 days after sowing Hoagland
and Amon's (11) nutrient solubion was supplied 15
days after sowing to all the plants Phosphate as
NaHL.PO, at 049 (w/v) with 0.01% (v/v) TFween-
80 was sprayed to the plnts to the drip point, once
daily for 5 days from 20th day. On the 30th day, a
set of plants were harvested for analyses Five more
sprays were given from 30th day after sowing and
plants that received 10 sprays were harvested on 40th
day for analyses Thus the treatments were:

a) CC - non-salinized and sprayed with distiiled
water

b) CP - non-salinized and sprayed with phosphate
solution

¢} CIC - salinized and sprayed with distilled
water
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dy CIP - salinized and sprayed with phosphate
solution

The SfﬂgES WEIe!

0 - without P-treatment (20 days old plants)

i -at the end of first period of treatment (30 days
old planis)

2-at the end of second period of treatment (40
days old plants)

The pots wete covered by polyethylene hoods to
avoid rainfall which might leach the salts from the
pots

Roots, stems and leaves were sepaiated, wished,
oven dried and dry weights were faken Total and
protein nilrogen was estimated by microKjeldahl methad
using btemoceesol green as an indicator (14, 21)
Soluble nitrogen was obtained by subtracting protein
nitrogen values from total Ditrogen Sugars were ex-
tracted in alcohol to estimate colorimetrically using
phenol reagent (5) The residue left behind after al-
cohol extraction was takea for starch extraction and
it was estimated following the method of McCready
ef af (15) lhe results presented are means of three
replications

Resnits and discussion

The yield of all plant parts in coatrol plants in-
creased capidly from 20 to 30 days and slightly at 49
days, wheteas in salinized plants the increase during
the experimental period was not as steep as in conticl
{Table 1), The results ate in agreement with the
eatlier studies {1, 13) Reduction ia the uptake of
phocphotus is one of the several factors that cause
reduction in growth (12, 13, 16) When phosphorus
was given through foliar sprays, diy weights of control
os well as salinized plants increased more markedly
when the plants teceived phosphate for two periods
(Table 1) Thus the partial restoration of growth in
salinized plants oceurred with foliar supply of phos-
phorus when it is not taken up by the rcot system, js
of considerable importance (13)

A rapid decrease in protein nitrogen with age was
observed in all plant parts of both control and sali-
nized plants Toliar P increased the protein nitrogen
content in control plants at 30 days without much
change at 40 days (Table 2) However, with folia
spray of phesphate to salinized plants, the incresse in
protein nitrogen was consistent both at 30 and 40 days
in all plant parts studied In general, total nitrogen
decreased with age in control plants wheeeas in sali-
nized plants phosphate spray did not show aay clear
trend on totel nitrogen (Table 2). Soluble aitrogen
was high in salinized plants compared to control plants
and in general, it increased with age However with

Table 1.—Effect of foliar application of phosphorus under saline conditions on changes n dry weight (g/plant).
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SALT-STRIESS IN PEANUT PLANTS

MALAKANDAIAH AND RAJESWARARAO
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foliar application of phosphate, a decrease in  the
leaves, stems and roots of control and salinized plants
was observed (Table 2). Thus the reduction in protein
and total nitrogen i salinized plants lends suppott to
the findings of carfier investigations (4, 6, 18). Irgle
and Taton (8) noticed in cotton plants that at low
P concentration, nitrate and prote%n nitrogcn were
Jowered associated with an increase in soluble nitrogen
which tndicates disruption in protein synthesis The
P deficiency effects appear to be similar to the effest
of salinity with regard to nitrogen fractions

Catbohydrates are regarded as the starting point
for both respiration and growth of the plant (2} In
control, the total plant showed an increase in total
sugar content with age whereas in chloride plants it
decreased fram 20 to 30 days and increased from 30
to 40 days Carbohydrates accumulated more in leaves,
followed by stems and roots (Table 3) '

Starch content increased with salt treatment in all
the plant parts studied (Table 3) as had also been
observed by other investigators (9, 10). Bernstein (3}
has emphasized that impairment of growth by any
factor results in a change in the metabelite concen-
trations in view of the reduced consumption and that
considerable eccumulation of starch in tissues is often
regarded by wvarious authors as concerned in maintai-
ning concentration gradient,

With foliar application of phosphate on control
plants the total sugar content of the entire plant de-
creased by 22 4 per cent compared to the control, but
the same treatment to salinized plants resulted in an
increase of 196 per cent over chloride plants at 30
days. Considering the effect of phosphate spray to the
control plants, it is interesting to note that the total
sugars of different plant parts were considerably low-
ered while the starch content was also lowered in the
leaves and stems but not in the roots; it may be noted
that the control plants were growing vigorously and
phosphate spray increased  the phosphate content of
these plants peshaps o an excess extent Ergle and
Eaton (8) observed that with high P content the
carbahiydeates are decreased

Fhosphate spray to salinized plants resulted in de-
creased starch content in geneml; the total sugar con-
tent however, showed Fluctuations, it being lowered in
the sprayed plants in leaves and stems at 40 days,
while it was higher in the roots at 30 to 40 days
Ergle and Taton {8) in their studies on deficient
supply of phosphorus to the rooting medium, observed
increased levels of reducing sugars and starch. Simil-
arly Singh and Singh {(19) neticed in mint plants,
with P-deficiency, an increase in all sugar fractions in
toots and feaves and reduction in stems  Although the
results in the present study partiaily support the above
abservations, it should be remembered that the tech-
nique leading to P-deficiency in studics of the above
mentioned authars (actual reduced supply of P in
the rooting medium) is altogether diffcrent from the
deficiency of P content in the salinized plants which
is due to its reduced uptake by the roots Thus the

discrepancies can be attributed to some extent to sali-
nization also in the present study. Moreover, fluctua-
tions of carbohydrates in different plants under defi-
cient P conditions are explained by Ergle and Eaton
(8) on the basis that the cartailment of growth asso-
ciated with P-deficiency is greatly due to photosyn
thetic inhibition

Sunnnary

Peanuts ( Arachis hypogaea L, TMV.2') were raised
in sand cultures salinized with NaCl at 049%. Phos-
phate as NaH,PO, at 01% (w/vy with 0016
(v/v) Tween-80 was sprayed to the drip point, once
daily from 20th day to 25th day and frem 30th day
to 35th day after sowing Roots, stems and Jeaves wers:
harvested at 30th day and 4o0th day for analyses The
yield of dry matter was markedly reduced due to
calinity which was partially restosed by foliar applica-
tion of phosphorus. Salinity resulted in reduction of
protein nitrogen and increase in soluble nitrogen Phos-
phorus supply to the foliage of salt-treated planls
chowed a matked reduction in soluble nitrogen with
an increase in protein nitrogen Salt trealment decreased
the level of total sugars and increased starch content
However, phosphorus spray enhanced the total sugars
and lowered the starch levels
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Notas vy Comentarios

1 whora, melocotonsros cnanos

Los tractoristas podrian proeoto estar cosechando meloco-
tones casi como shory cosechan trigo, con una cosechadora
que economiza mano de obra al cortar foda [a planta por fa
base y al peinar después ta fruta de las ramas Para obtener
este prado de mecanizacion, los fruticuliores tendrin que
emplear ¢l método de cultive lamodo “prade-huerto™, en ¢l
que se plantan drboles peguefios juntos unos de otros, ¥ que
rehrotan todos los afies, después de cada cosecha La idea
se origind en la Estacion Experimental de Long Ashton, de
Inglaterra, para los productores de¢ manzanas. Todavia no es
ccondmico para manzanas, pero los investigadores en los
Estados Unidos estdn optimistas en su aplicacion a los me-
locotoneros

La mano de obra temporal para la cosecha de frutas os
escasa en muchas pactes de Europa y de América del Norte
Las mdquinas cosechadoras existentes no pueden lienar Ia
brecha del todo  Estas mdguinas, que funcionan sacudiendo
el drbol y cogiendo Ja fruta al caer, son apropiados para
proveer fruta para los fabricantes de conservas pers no para
Ias fruterins; muy poca fruta sobrevive fa caida 2 la red
colectora sin sufrir dafes y no estd entonces lista para el
ojo critico del comprador. El cortar pequefios drbales poc la
base hace relativamente ficil para una miquing cosechadora
recoper Ja fruta sin dafios peindndeln de Ias ramas cortadas
con “dedos” de caucho El serieto es cultivar Jos pequefios
dtholes economicamentc y uniformemente
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La mayor vulle cconémica estd en los costos iniciales
Para mantener rendimientos altos por hectdrea con sus dr-
boles pequenos, el sistema prado-huerto requiere unas 300
veces ¢l ntimero de drboles gue un huerto tradicional, o sea,
unos 63 00 por hectirea. Al precie usual de aliededor de
USS 1,40 por una plantita de melocotonere norteamericano
o de 85,50 por un arbolite de manzano britinico, esto s
prohibitivamente care Pero un aueve método de obtener plan-
titns de melocotonero  provenientes de  estacas, desarrolindo
por investipadores de Iz Universidad de Georgia, ha bajade
gl costo por drbol a unes 24 centavos, al evadir la necesidad
de hacer injertos

Lus plantas que se estén probando ahora parecen promi-
sotas En Georpia, ¢l promedie de rendimiento por hectdrea
es de unos 8000 délares de melocotoneros, mds que sufi-
ciente para recuperar la inversion inicial de 2000 dblares en
drboles v unz enorme meiora en los normales cinco a ocho
afios necesario parn que los drboles maduren en un huerto
convencional. AGn mejor, algunas dreas estin todavia rin-
diende bien, nunque a niveles ligeramente menores, despuds
de ocho afos de cosechas

Todavia quedan algunas cuestiones pendientes sobre cuin-
to tiempo se pueden mantener estos rendimientos  Nuevos
brotes emergen natutalmente de los tocones cosechados, pero
Iz competencia por ios nutrimentos, entre los acholes den-
samente plantados, e intensa Algunos investigadores se pre-
guntzn 5ioesta competencin no incidird eventualmente en los
rendimientos, particalarmente al depender unz buena cosecha
de que todos les frutes maduren simulténeamente para ja
fabor eficiente de la cosechadorn Es esencial una cuidadosa
vigilancia de los nutrimentos del suelo vy Il aplicacién  de
productos quimicos para contrelar el crecimiento vy la fruc-
tificacién, )





