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STUDIES WITH A NEW GROWTH REGULATOR
DIKEGULAC-SODIUM

III. Effecis on Root Growth and Geotropic Response
in Helianthus annuus L.

DikeGULAC-sodium (sodium 2,3 :4,6-di-O-isopropyli-
dene-g-2-furanosonate) or ATRINAIR js a new
growth regulator introduced by Dr. R. Maag Lid.,
Switzerland, Recent work has skown that dikegulac-
sodium produces various physiological and morpko-
logical responses such as shoot elongation!®, produc-
tion of axillary shoot?®, GA-induced DNA synthesis?,
growth of leaves and cell division!, seedlyng growth
and chlorophyll biosynthesis® and protein, sugar
and oil biosynthesis of seedling®, No report is yet
available pertaining to the effects of dikegulac-sodium
on root morphology, geotropic responses in Helian-
thus annuus L —an important oil yielding crop.

Seeds of H. annyus var, EC. 68414 were soaked in
aqueous solutions of dikegulac-sodium for 6 hours,
with the concentrations ranging between 25 to 500 mg
per liter, Control seeds were soaked in distilled water,
Seeds were perminated under continuous light (2-6 X
10~ ergs/mm?® sec,) in sterilized petridishes on Whatman
No. 1 filter-paper kept moist with distilled water or
test solutions. The entire set with three replicates of
20 seeds wasrepeated three times at 30° 4 2°C, Germi-
nation was recorded for 48 hours while morphelogical
observations were made daily, The final observations
were made on the 14th day after germinauon,

Comparison of the data for dikegulac-sodium-treated
and contro} seedlings presented in Table I and Fig, 1,

TABLE 1
Effect of dikegunlac-sodium on seed germination, primnary
and lateral root growth, negative geotropism and
swelling on Helianthus annuus L,

" a nilly

Swell-
ing and

Concen- Percent length Length Nega-
tration germij- of of tive
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mg/l1 nation primary lateral geotro- curling
root in Yoot inn  pism
cm, cm,

H,O 70-8 817 43 — ~—
25 65-3 3:42 1-20 1 -}
50 611 2-15 079 +- 4
100 569 078 051 44 A+
250 51-2 0-29 040 -+ + -
500 40-2 0-20 0-il R +-+
SEm+ 3326 076 219
LS.D,

(0-05) 70-17 16l 4:62

- e No effect; -} = mld cflect; +-f = vigorous
¢ flect,
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Fics. 1-3, Fig. |. Effects of different concentra-
tions (25mg/l to 500 mg/1) on hypocoty] and radicle
growth of Helianthus annuus from left to right,
Extreme left—-Control. Note the inhibition of priruary
and lateral roots. Swelling and curling )5 quite ¢\i-
dent, Fig, 2. Eftects of 100, 250 and 500 mgll
concentrations of dikegulac-sedium (from left to right,
extreme left is control) on radicle growth, note swelling
and bending, Fig. 3. Ncgative geotrepic  1osponst
of Helianthus anmasy, Roots aie treated with 250 mg'l
solution of dikegulac-sodium (Protograph taken on
14th day of permunation),

revealed that dikegulac-sodimm ainlubits 1ovt groweh
and couses pegatne geatropic response. Such o rey-
porse was evident alter 3 days of radale emergeme,
These s] ort term studies sugeest that dikegulay actively
retarded tho growth rate during fiest 3 Jays, The
reduction in root length frercased with pureded con-
eentrgtions of Qihegulac, The reol Lips were By ¢l
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brown, As growth proceeded roots became completely
brown, curved and stunted. The growth of lateral
roots was scverely inhibited beyond 100mg/l1 con-

centrations,
The per cent germination was not significantly

affected by dikegulac treatment, After 48 hours of
germination a very interesting observation was
recorded, the radicles of all dikegulac-treated seed-
Iings became negatively geotropic (Fig. 3). The lower
concentrations (25 and 50mg/l) caused negative
plagiogeotropic responses wlereas the remaning con-
cenirations caused negative diageotropic responscs.
The growth of root hairs was also retarded in the same
manner,

Dikegulac-sodium works counter to gibberellins and
auxinsg and in some respects it may seem simular n
action to morpbactins'., In recent years evidence has
accumulated suggesting that roots are the site of gibbe-
rellin (GA) biosyntkesis and, at least some, if not all
of the root-syntresized GA’s are exported to the shoot
in xylem sap®. The exact locus of GA synthesis in
the root of H. annuus seedlings appears to be the root
apex®. Young leaves of H, annuus plants are capable
of carrying out GA synthesis which may be trans-
located to the roots via the phloem. The inhibition
of primary and lateral roots and root hairs with diffe-
rent concentrations of dikegulac-sodium is possibly
due to its effects on GA biosynthesis, The action may
cause reduction in GA as well as GA-induced DNA
biosynthesis!, necessary for root growth, GA is known
to increase the amount of auxins (mainly of 1AA) by
inhibiting synthesis of 1AA-oxidase'?, IAA promotes
root growth in H, annuus?, 1f dikegulac-sodium does
not affect IAA level through GA then it may directly
reduce IAA level by increasing an amount of

TAA-oxidase in roots,

Geotropic growth curvature results from unequal
growth rates along the upper and lower sides of the
responding organs, Dikegulac-induced negative geo-
tropism and modification in root morphology (mainly
swelling and curling) may be attributed to the disrup-
tion of auxin transport or the reduction of IAA level
in roois, These effects are similar to those of mor-
phactins, Swelling of hypocotyl (Fig, 2) with dike~
gulac treatment also suggests that this growth regu-
lator must have initiated the production of ethylene
in root cells, but this nceds confirmation, Ethylene
is involved in the supra-optimal auxin inhjbition of
root growth!?,

At present we have little information about the
pnature of inhibiting effects of dikegulac-sodium on
root growth and its morphology, Experiments are
in progress to resolve the precise mechanism of the
action of dikegulac-sodium,

The author is grateful to Dr, R, Maag Ltd,
Switzerland, foy their support,
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POLYPEPTIDES OF PARTHENIUM
CHLOROPLASTS OF SDS GELS*

Parthenium hysterophorus Linn,, (family; Compositae),
is a common weed, spreading tf roughout the counftry,
posing a serious health bazard to both humans and
livestock’h?, Tlte efficient phLotosystems present in
the chloroplasts of this weed probably allows it to
have uncontrolled luxurious spreading and lLence it
is worthy of investigating its polypeptides residing
within the chloroplasts lamellae and stroma,

Chloroplasts isolated from tte young leaves were
fractionated into subchloroplastic particles by treating
them with digitonin as described earlier®, Tle light
dependent photosystem reactions were carried out as
described previously®, The SDS gel electrophoresis was
carried according to Weber and Osborn®, and the
molecular weight of tke polypeptides residing in
them was determined as described by them, The
109, gels were scanned in a Joyce Loble chromoscan,
The carboxylase activities were assayed both radio
metrically and spectrometrically®,



