COMUNICACIONES

Effect of NAA and GA on sex expression and endo-
genous growth regulators in sponge gourd (Ligfa
cylindrice Poem)

Resumen. La aspersion de 100 mg/mi de acido naftaien
acético {ANA) a plantas de Luffa cylindrics con dos hojas ver-
daderas desarrolladas aumento el ndmero de flores con pesti-
lo a expensas de las flores estarninadas, efecto que masculini-
dad, indicando que [a concentracion de giberaltinags enddgenas
presgntes en [as plantas testigo ya se encontraba en un nivel
dptimo. La aplicacién conjunta de ANA y AG neutralizé el
efecto del ANA. Los resultados sugieren que el balance de au-
xinas enddgenas v giberalinas es el que regula la expresidn se-
xual, mds gue sus cantidades absolutas.

The effect of applied growth regulators like auxins,
gibberellins and norphacting on sex expression has
been studied by several investigators. In general, it
was observed that applied auxin induces femaleness in
cucurbits (4, 5, 6, 7, 9, 13) while applied gibberellin
favours maleness (2, 4, 10, 12, 14). Since these two
growth regulators have opposing effects on sex ex-
pression it would be interesting to find their effects
when both are simultaneocusly applied . Work on these
lines seems to be meagre. Also, the present work is
intended to find out whether the effect of applied
auxin or gibberellin is through increasing their endo-
genous levels.

Materials and methods

In preliminary experiments on spraying the plants
of Luffa cylindrica at 1, 2 and 3 — true leaf stages
with aqueous solutions of naphthalente acetic acid
(NAA) at 50, 100 and 150 pg/ml showed that spray-
ing the plants at 2 — tyue leaf stage with NAA at 100
pgfmi till the point of run off was effective. However,
spraying the plants with gibberellic acid (GA;) at 10,
25 or 50 pg/mi had no stimulating effect on maleness.

For extraction of endogenous growth regulators, the
plants (leaves and stem) one week after spraying
(3-true leaf stage) with distilled water (control) or
NAA at 100 pg/ml or GA at 10 ug/mt or with both of
these together were used.

Extraction and bioassay of auxins and gibberellins:

The extraction of auxins from the plant material
was carried out at 4°C in 70 percent ethanol contain-
ing 20 mg/100 mi sodium diethyldithiocarbamate as
per the method os Mann and Jaworski (8). The con-
centrated extract was streaked onto Whatman no. |
chromatography paper and developed with a solvent
of isopropanol: ammonia: water (10:1:1). The
chromatograms, after development, were dried and
cut transversely into 10 equal strips and each strip
was eluted in 3 ml 2 percent sucrose solution over-
night at 0°C before the assay for growth activity
using ‘straight-growth’ method with coleoptiles of
rice (3). Length attained by the coleoptile segments
both in controi and the extracts at the end of 18
hours incubation at 24-25°C in darkness was mea-
sured

Gibberellins: For extraction gibberellins, the plant
material was macerated in ethanol with 5 g/100 ml
solid sodium bicarbonate added as per the method
employed by Radley (11). The concentrated acidic
ethyl acetate extract was loaded onto Whatman no. 1
chromatography paper and developed with a solvent
of isopropanol: ammonia: water (10:1:1). The chro-
matograms, after development were dried and cut
transversely into 10 equal strips and each strip was
kept in ethyl acetate overnight for elution. The
eluates were evaporated to near dryness and the
residues were dissolved in dejonised water. The bio-
logical activity of the eluates was determined by the
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cucumber hypocoty? bioassay (1) and the results are
expressed as extension of hypocotyl

Resulis and discussion

Spraying plants of sponge gourd with NAA re-
sulted in (a) hastening the appearence of pistillate
flowers (from node 21 to 14 bearing the first pistil-
late flower) while delaying that of staminate flowers
and (b} increasing the number of pistillate flowers at
the expense of staminate flowers thereby decreasing
the sex ratio (Table 1) Similar effects of applied
auxin on sex expression in cucurbits were observed
previously (4, 5, 6,7,9, 13). GA, when applied alone,
had no significant effect on sex expression in the
sponge gourd although it was found to stimulate
maleness in other cucurbits (2, 4, 10, 12, 14). How-
ever, when apphied along with NAA it had apparently
neutralised the effects of NAA on the production of
pistillate and staminate flowers (Table 1),

Determination of endogenous levels of growth
regulators revealed interesting points. In control
plants (sprayed with distilled water) endegenous gib-
berellin content was high (and the auxin content was
jow) coinciding with maleness of the plants (ie., ap-
pearence of staminate flowers first and a higher
number of staminate flowers) (Figure 1 A) GA;,
rather than GA4 /7 is probably associated with sex ex-
pression in sponge gourd since its content was higher
in the control plants.

In plants treated with NAA, endogenous auxin
content increased remarkably (especially at Rf region
03-05, corresponding to IAA) while little change
occurred in the content of gibberellins; this was as-
sociated with hastened appearence of pistillate flow-

Table 1. Effect of NAA and GA on Sex expression in Luffu cpiindrica.

ers and their increased number (Figure 1.B). Applied
GA had no significant stimuiating effect on maleness,
although endogenous gibberellin content increased
(Figure 1.C). Apparently, the concentration of endo-
genous gibberellin already present (in control plants)
was at the optimum level, Although endogenous lev-
els of both auxins and gibberellins iricreased in plants
treated with NAA and GA together (Figure 1.D), the
behaviour of these plants with respect to sex expres-
sion was comparable to that of control plants (Table
1} In other words, higher auxin content {due to NAA
treatment) which stimulated femaleness in the pres-
ence of low gibberellin content, failed to do so in the
presence of high gibberellin content.

The results of the present investigation suggest
that it is not the absolute quantity of auxin or gib-
herellin that decides the sex expression in Luffa cy-
lindrica, but the balance between the two. Higher
endogenous pgibberellin content than that of auxin
favours maleness while higher auxin content than gib-
berellin favours fermaleness

Summary

Naphthalene acetic acid at 100ug/ml sprayed on
plants of Luffa cylindrica at 2 true leaf stage in-
creased the number of pistillate flowers at the ex-
pense of staminate ones, which was correlated with
increased endogenous auxin content. Applied gib-
berellic acid had no stimulating effect on maleness,
indicating that the concentration of endogenous gib-
berellin aiready present in the control plants was at
the optimum level. When applied along with NAA,
GA neutralised the effects of NAA. Results supgest
that the balance of endogenous auxin and gibberellin

Ireatment
Observation Control NAA GA NAA/GA

100 pg/mi 10 pg/mi
Position of node bearing first staminate tlower 13 18 i3 13
Position of node bearing first pistillate flower 2] 14 21 19
Total number of staminate flowers (with buds) per 10 plants 824 496 230 820
Total number of pistillate flowers per 10 plants 68 95 67 68
Sex ratio (staminate: pistillate) 1241 512:1 12,21 12:1
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regulates sex expression rather than their absolute
quantities

July 21, 1982
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Response of soybeans to varying planting patterns’

Raesumen. Sg investigd ia respuesta de la soya sembrada
bajo un sistema lineal, rectangular v trianguiar, El rendimien-
ta de semilla {kg/ha) fue de 1839, 1959 vy 1762 para los pa-
trones lineal, rectangular y triangular, respectivamente,

Las :elaciones entre el rendimiento de semilla en el talloy
en las ramas fuerort 104, 1.13 vy 1,17 para los tres patrones
de siembra, indicando que los tatles fueron més importantes
en la determinacion del rendimisnto para las ramas Sin em-
hargo, |a relacian ngmero de vainas/m?® en los tatios v en las
ramas fue inferior a la unidad v oscilé entre 0.97 y 0,98, El
tamafio de las semitlas para la relacién talloframa varid entre
1.0 v 11, indicando que las semilias provenientes del tallo
eran mayores gue las producidas en las ramas. La relacion en-
tre el {ndice de rea folisr {LAD v ef peso especifico de la ho-
ia (SLW) en e! talioframa fue mayor que la unidad, ocurrien-
do &l inverso parala relacion area foliar {LAR) v el 4rea aspe-
clfica da la hoja (SLA).

1 Contribution from Crop Production Department, Bunda
College of Agriculture





