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SOLAR ECLIPSE EFFECT ON SHORT-PERIOD
GEOMAGNETIC FIELD VARIATIONS

G. K. RANGARAJAN AND A. V. S. MURTY

Indian Institute of Geomagnetism, Colaba
Bombay 4¢0 0035, India

IT is now well established that during periods of solar
eclipse, the E-region electron density is depleted”,
consequently weakening the current systems responsible
for geomagnetic field wvariations. If is also known
that several geomagnetic phenomena such as sudden
commencements, impulses, large period pulsations,
quiet-day range in H, etc., in the low latitudes are
enhanced in magnitude in the vicinity of the dip
equator indicating an ionospheric contribution 1In
addition to the major magnetospheric part?, During
geomagnetic  disturbances certain  oscillations 1n
sclected period range—100, 50, 30, 20 and 10 minutes
—are quite often identified above continuum in the
spectrum of the field®,

The solar eclipse of February 16, 1980 had 1its
path of totality from Karwar on the west coast to
Puri on the east coast. The first contact on the west
coast was around 0840 UT and the last contact on the
east coast was around 113¢ UT. Stations to the
east of about 25°FE longitude did not experience the
solar echipse.

The eclipse was preceded by a storm sudden com-
mencement beginning at 0310 UT on February 14
and another at 1234 UT on February 15, The disturbed
conditions prevailed till 22 UT of February 17, 1980.
This precluded identification and estimation of
eclipse-induced geomagnetic field changes on the
quiet day magnetic field. However, the horizontal
component (H) of the magnetic field was characterized
by moderate agitatipn throughout the three days
between 14 and 16 February 1980. These intervals
were thus suitable for identifying shcrt-period oscil-
lations of the field and study of the ecllipse effect on
the amplitudes.

For our analysis we have utihzed magnetograms
of three stations whose coordinates are given 1n
Table I. Trivandrum is located close to the ceatre
of the equatorial electrojet and experienced nearly
80% obscuration of the sun. Alibag is a low lati-
tude magnetic stalion away from the elecirojet
influence and serves as a useful counterpart to study
the eflect of the electrojet. At Alibag also, the sun
was covered upto about 85% during peak time of
the ecclipse. Hong Kong is a low latitude stalion
whose location (about 3 hours east of Alibag) serves
as 4 control centre, without the influence of bofh
the eclipse and the electrojet.  The [I magnetograms
of Alibag, Trivandrum and long Kong for February
14, 15 and 16 were digitized at 3-minute interval and
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TABLE 1
Station Code Geog. Geog. Dipole
Latitude Longitude Lat.
Alibag ALB  18°63N 72°-87E 9°-43
Hong Kong HKG 22°-2 114°-2  10°-75
Trivandrum TRV 8°-48 76°+95 —1°-10

gl

subjected to spectral analysis using a version of Fast
Fourier Transform detalled 1n Rangarajan and
Bhargavat, 4-hour intervals were utilized at a time

with band width for the spectral estimates as 0-0039.

The short-period oscillations are basically magnetic
effects of magnetospheric variations and therefore will
be governed by TUniversal Time (UT). Hence no
attempt is made to correct for the local time difference
between Hong Kong and Indian region. Time interval
09-12 UT on February 16 includes almost the entire
duration of the eclipse between first and fourth
contacts in Indian region whereas the other intervals
provide ‘ control’ information. Scrutiny of the spectra
showed that periodicities centred around 35, 20 and 10
minttes were common to the thiee stations for the
intervals 05-08 UT and 09-12 UT on all the three
days. A typical spectrum for the interval 09-12 UT
on the eclipse day for the three stations is shown in
Fig. 1. The amplitude at a given frequency is calcu-
lated as 2\/ P where P is the power spectral density.
It is noticed that the ratios of amplitudes at a parti-
cular frequency for TRV/ALB and HKG/ALB dimi-
nished from the first interval to the second on each
day, The quantum of reduction for all the three days
are comparable for (TRYV, ALB) pair, indicating that
the reduction in current strength of Sq brought about
by the eclipse is nearly of the sams proportion as the
reduction in the current strength in (S, + jet) close to

MOMG KONG

LR RE ’

-—
= T
a O

a3 1Tt N A
5 &
Jfrizzzlij '
[ =
-
L‘) 4
f

L)

bor TR AKGIAUM
L'I--p-r—llr-ﬁ-l 1 - Rt W -.-_-‘--r- - - l -y — - A |:. -——
40 N 40 w0 ) M

FHI.IIHLHI.'F ':f{l‘ﬁ"‘". mrylyy

Iic. 1, Spectrum of horizontal intensity for the
interval  09-12 UT of 16th Icbruary, 1950 Jerived
from data at three magnetic observatories, Alibug
and Trivandrum experienced partial  solar  eclipse
while Hong Kong was outside the eclipse zone.
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the dip equator. On the other hand, the ratios For
(HKG, ALB) 1 air for the three days show that while
the reduction varies between nearly 50 to 80% on 14
and 15 Febdruary (non-eclise, control days), on
February 16 the reduction becomzs negligiblz varying
between O to 2597 only (see Table Il), This change
in the factor of reduction can definitely be attributed
to the eclipse induced reduction in the amolitude
for 09-12 UT duration as compared to the absence of
the ecliyse effect in 05-08 UT interval affecting oaly
Alibag and not Hong Kong.

TABLE 11

Percettage decrease of thz ratiz of the amplitudes
HXF[ALB and TRV[AL3 fron 3508 UT t0 09-12 UT
period for the short period fluctuations in H

Periodicity
Date
IS min 20 min 10 min

HKG TRV I—_IKG rI‘RV HK.G'; TRY

AlLB ALB ALB AL3 ALB ALB
14-2-1980 4Q 24 53 25 47 67
15-2-1980 66 46 70 9290 76 94
16-1-1980 15 57 Nil 76 26 80
These results clearly suggest that short period

geomagnetic flustuations at low latitudes have isno-
s .heric contributisn whose magnitude {3 diminished
dur ng the duration of obscuration of th:z Sun by the’
Mon,

The authors are grateful to Dr, G. O. Walker, Hong
Kong Uaiversity, for suplyiag cf relevant magneto-
grams.
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HigH populations of the rice-toot nematode, Hirsch-
minniella oryzae (Van Breda Ds: Haian, 1902) Luc
and Goodey, 1963 inside the root system of rice plants
in low-land fields all over India are quite common.
Inoculations of gradad 1svels of rice-root nematode
to rice plants resealed that high populatisns (100
nematodes and above} not only caused signiicant
reduction in ths numbar of tillarg and vield but also
affected the nematod: multthlication in the roots!-S3,
In inoculations with I2s3 tha 109 nzmatodes as initial
Population, there was no significant effect on the
plant growth characteristics or yield and the poru-
lation of the nematode also multilied several timnes?,
The biochemical changes caused by this gradzd lzs.els
of nematode infestatins were studied to undzrsiand
the host-parasite relatioashin.,

Autoclaved field soils (1-5 kg) were filled in pots,
mixed with 0, 10 and 100 nematrdes of H. oryzae
and one seed of rice var. Jaya was sown per pot
in six reLlicates. The nemaipds was allowed o
penctrate the rice roots and comoiete one life cycle.
Sam >les of rocts and shoots of rice plants we.e collec.
ted at 37 days age. The shoots of 1 g fresh tigsues
from all the wreatnzats were extracted with 809 acetone
and the total chlorophyll was estimitad colorumatri-
caliy'ss, The shoot and root sam.les (I g fresh
tissue) were extracted with 899, boiling ethanol by
the method of Sridhar and O.*. The concentrations
of tota! sugars of the extracts were estimated as follows
Morris msthod using anthrone reageni?, reducing
sugars by Nelson’s mesthod uwsing arseno-molybdate
colour reagent with glucise as staidards, total phaiols
by Bray and Thorpe mzthod using Folin—Ciscalltean
reagent with catechol as standard?, and total solublz
aminoacids by Moore and Stein method using gin-
hydria reazznt with glutamic acid as staadard*®, In
all the treatmeats 1 g of thz fresh tissuss of roots
and shoots ware eniyyed.

In all the t{reatm:ats, the total chidroohyll cointent
of the foliage did not fluctuate {Table 1), indicating



