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1t is o matter of common knowledge that only a fertile soil can
ensure a vigorous growth of ¢rops and produce bumper yields. A number
of factors like soil texture, mineral elements ete., go to make up this
fertility but by far the most important of these is the presence of the
requisite guantity of organic matter, which in other words is known as
humus, In nature, this precious materal is added to the soil by the
gradual accumulation of plant and animal residues which are in turn
converted into hnmus by certain natural agencies.

Under intensive agriculture, this plant food is rapidly consumed
by the crops grown and its depletion has been compensated f{rom
time immemorial by the application of organic manures like green leaves,
oattle dung ete., etc. But the demand has always been disproportionately
higher than the supply, the latter being inadequate owing to the small
quantities available and the imperfect methods of  gathering™ and
preservation of what little could be produced. This situation has indirectly
served as a potent incentive for the large-scale advent of several forms of
synthetic fertilisers. The general experience has been that the application
of manures, either organic or synthetie, has a profound effect in increasing
crop produetion.

The main theme of the paper being the influence of manuring on
insect pests, it has first to be admitted that very little work has been
done in India and much less in this State on this aspeet, except for the
solitary instance where Andrews (1) tackled the problem of the tea
mosquito in North India from various angles, of which manuring was one.
This paper is only a compilation of the outstanding lines of research
conducted elsewhere.

Before proceeding further, a resume of the available information
on.the influence of the nature of the soil itsell on the incidence of insect
pests may cover a certain amount of the preliminary ground for the
discussion. Williams (33) has recorded that the pea thrips — Kalothrips
robustus Uszel, was less prevalent in untilled clayey soils than on light
tilled soils, the probable reason being that the adults are unable to emerge
from their underground pupae in hard soils. Nougaret and Lapham
(26) have conecluded that grape-vine suflera less from the root aphis —
Phyllozera vastatriz Planch, in loose-textured soils, while the vines grown
on heavy soils are infested to a more severe extent, This is due to the
fact. that the bugs are able to lurk under the ecrocks and ecreyices
common in hardegoils, while they get exposed and perish in frinhle lands.
While - investigating the incidence of pests on sugareane, like spittle
insgets, frog hoppers. ete., Turner (32) mentions that the blighted fields
show an appreciable deficicney in ealeium envbonate and are markedly
aeidie, and that the blight-free fields are either alkaline or slightly acidie.
Dwight Iseley (7) coneludes that wire worms — Hornistoneius ulileri Hon,,
and the Melolonthid grub — Macredaciylus subspinesws ¥., thrive better
in sendy light soils and that the apple woolly aphis— Eriesoma lanigera 11.,
getn the upper hand in heavier soils. Coming nearer liome, Androws (1)
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mentions that a water-logged condition in heavy soils’increnscs the
susecptibility of the bushes fio the tea mosquito — Helopeltis antonii Sign.
He also mentions that sueh a condition promotes acidity of the soeil and
that the presence of suflicient quantities of potash in -the soil is closely
counccted with resistonce wo  insect damage.  Aport from these
[actors, soil moisture also, as shown by Cook (5) has gome bearing -on the
incidence of the ent worm — Lycopholia snargaritosa Haw,

Another aspeet worth mentioning here is the rélationship between
the physiological condition of the plant and insect incidence.”  Evans (8)
and Less (19) mention that the reproduction of aphids: is positively
correlated with the nitrogen and protein contents of the plant, - Andrews (1)
concludes that the relative proportions of potash and phosphoric acid
fluctuate in the tea loaf during the season and that the infestation
by Helopeltis is parallel to these fluctuations, The work of Greenslade,
Massee and Roach (12) indicate that resistbance to woolly aphis
is associated with an aleohol-insoluble, but ether-soluble material present
in the host tissue. In the case of the Colorado heetle — Leptinotarsa
decemlineata Say, the preference of the beetle was due to certain attractive
principles which appear to be nitrogenous compounds - contained in the
potato leaves (Raucourt and Trouvclot (29)). The presence of higher
tanning matter increases the resistance of the African cacao to the larva
of Ephestia elutella Hb. (Molz (23)). Prell (28) attributes the immunity
of certain pines from the damage by the Nun moth (Lymantria ronacha 1.)
to the small quantities of turpentine contained in the needles. Oshima (27)
has recorded that the immunity of teak and cypress to fermi‘es is due
to the presence of a sesquiterpenc aleohol.

Coming to the subject matter of the paper, the thought-provoking
theory of Howard (15) in his book *The Agricultural Testament”
is worth mentioning here. The author, who -has spent over 40 years
in India, is strongly of opinion that the application of lhumus which
is highly favourable for the mycorrhizal development, is probably
the only panacea for all complaints, He expounds that insects and fungi
are not the real causes of plant diseases and ithat they attack only
unsuitable varieties of erops grown imperfectly, 1lis theory is that
Nature has provided a marvellous piece of machinery for conferring
disease-resistance in crops. This machinery is active in soils rich in huinus
and inactive or absent in infertile land. The fuel needed to keep the
machinery in motion is & regular supply of freshly prepared humns. - The
debatable point in lis argument, however, is hig confirmed prejudice
against artificial manures which he says are “the very bane of good soil
husbandry. Lady Eve Balfour (18), another ardent votary of the humus
school, lends enthusiastic support to Howard’s theory in lier. book «The
Living Soil ¥, Apart from attributing innumerable virtues to liumus, she
mentions, in one context, that the presenve of this material encourages
the development of over 50 varicties of parasitic fungi wlrich control eel
worms, Hopkins (14), making a critical reyiew of the opinion of
these two workers, mentions as follows: Hurmus is an important part of
the plant diet and a sufficiency of the same is necessary for thein to be
virile, There is however, very little evidence to prove that pesfincidence
increases with the application of fertilisers, as. the experience has- cven
been contrary in certain cases. Malnutrition may- lower the resistance
but the primary reasons for epidemies are to be linked with"several other
factors unconnected with the nutrition, ' '
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. Quoting a few examples swhere inscet pests are reported to
Thave been controlled by manuring, ¥rew (9) has coneluded that the
application of certain fertilisers especially superphosphates has a
‘marked beneficial effect in reducing the infestation by the Barley Gout
Tly — Chlorops taeniopus heig, 'The resistance appears to be cffected by
stimulating the growth of the earlier internode and the maturity of the
carhead.  MeCollach and Salmon (22) have concluded that silica applied“
in the form. of sodium silicate wards off the Hessian fly — Mayeliola
" destructor Say, on wheat. Hawkins (13) states that fertilisers, when
used judiciously, stimulate the growth of sweet corn resulting in heavier
yield, though the population of the wire worm — Agriotus mancus Say —
ran into thousands. One of the general conclusions at the Rothamsted
Research Station (Hubert Martin (16) ) is that inecreased nitrogenous
manuring leads to an inereased liability for diseases and that plots not
manured with potash ave theé first to succumbto insect pests. According
to- Andrews (1) potash manure affords indications of its wvalue in
allaying Helopeliis damage and the effeet of adding superphosphate
has' been harmful, He concludes that nitrogenous manures should
be used with caution. Gepson and Godd (10) have shown that the
machanical damage caused by the teak shot-hole borer — Xyleborus
fornicatus ich., heals np quickly with nitrogenous manuring.

Another line of control which is probably of academic interest is
the addition of Selenium in the form of Sodium selenate in culture solu-
tion. The absorption of this poisonous chemical up to a concentration of
45 parts in a million was highly toxic to aphids and mites (Neiswander
and Morse (25).) Bub the presence of the salts in the plants is supposed
to Dbe highly toxie to animals consuming these. Gnadinger (11) has also
recorded fhat selenates are poisonous to red spiders. The chemical is
reported to be specific in action without any marked insectiéidal proper-
ties. DMason and Phillis (21) report that the inclusion of seleninm in the
nutrient solution for eofton grown in sand culture, rendered it free from
insect attack,

In this connection the novel method of applying the chemicals
direct to the root is worth mentioning. Andrews (1) claims that a direct
feeding of a 1% solution of potassium chloride to the roots of tea hushes
conferred complete freedom from attack by Helopellis.

A certain amount of work has also been done in the control of
insects by the injection of certain chemicals into the plant tissue which
in ifs turn renders the plant sap distasteful to the insects. Dementiev
(6) has found that the injection of harium chloride into an infested apple
tree-cansed the disappearnnce of the woolly aphis — Briosoma lanigera,
in about ten days. Muller (24) records similar results by injecting

yridine and aluminiumn sulphate. Other examples of relief obtained by
injection consist of the treatment with potassiom cyanide against the
flnted seale — fcerya purchasi, Mask. (Sanford (30) ) and against boring
insects on elms (Shattuel (31). _ .

* The possibility of the influence of truce elementsin the relationghip
hetween the host and the pest is another factor. Brenchley and Thornton
(4) found that the presence of boron isx neccessary for the symbiotic
development of baeteria in Leguminosae. The small quantities of essential
oils in the ritul of eitrus fruits have been found to deter the Mediterrancan
fruit iy — Ceralitus capifata Wied, (Back and Pemberton (2) ),
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Sevoral insfances of reliel obtained ngainsg “woil . inscots by ‘Ehes
applieations of chemicals, like earbon disulphide, pumrlmhlnrﬂheuxem.
carbolie neid, caleium sulphide ele; are on resord hut.-n ﬂmcﬂsmrm on
ghese docs not come under the purvmw of Lthig paper,

Coming to o Tew oxamples of the cursory work done - in this ling in
this State, the application of ammonium sulphate to paddy  erops
infested by the stem borer-— Selhoenobivs tncerlellus Wi, oand ihe " root
gr uh — Relinprmemus oryzae Marshall, and farmyard manure against
the sorghvm {ly — Atherigona wr:hm- "'I-‘T e afforded some relief ngunat
the n-qwm.nu peats.  Krishnn Iyer [1 i) lhas also recorded thet the
application of ammonium snlphate reduces the susceptibility of. phnta to
the root-knot eelworm. It should alen bhe mentioned bere that most of
these treatments have exerted little or no eontrol over ‘the pests them-.
selves but have served only as stimulanis to invigorate the growth of the
orops which have had o set-back due to the inzeet damage. Tt has also
beon recorded by Balasubramaninm and Kesava Tvengar (3) that applica-
tion of groundnnt cake and eattle mapure has increased ineidence of the
aotton jussid — Empoascn devestens 1), though the v*urm.mnﬂ were nol
significant,

Conclusion: Though the matter reviewed above ¢an, by no means,
olaim to be complete, yoi from an overall survey of the information on
hiand, there is little donbt that a judicious and balaneed monuring will
ensure the production of good crops. But experimental ecvidence
regavding the effieacy of manuring as a measure of pest confrol is lacking
exceptin a few cases, and even here, it appears to be effccted more by
the renction on the plant tissue than on the inseot itself. When there is
a severe outbreak of an inscet pest, the, farmer wants immodiate relief
and that relicf can be afforded only by ‘inscoticidal means. Wiih the
recent advent of synthetic chemicals like BH C. and D DT, the
solution of many an insect problem is in sight and the outlook, on the
wheole, iz quite bright,

REFERENCES.

1. Andrews, I, A, (1023) TFeetors affoeting the conitrol of the
ten mosguito hug, Hﬁi’ﬁpnzma theivora.
Indian Tea Assn. =

2. Back, 1 A, and Pemberton, C.E. [lﬂ]ﬁj J. Agrie. Ites., Vol. 3 P. 311
3. Rulasubramaniam, R. and (1950) The problem of jassids on American
Kesava Ivengar, N, cotton in Madros with special re.

ferance to black enil of Ceded districts.
dth Confs on coflon growing prolileme
fn India.  Indian Central Cotton

Committeo. -
4. DBrenchloy, W, E. and . _
Thornton, H. Q. (1925) Proc. I'oy. Soec., Vol. 08, P..8T5.
6. Cook, W. C. {1023) gﬂclhl ,ZHuH ,Ezfmnesum Agrr:. Eat. b
. o .
. Denentiov, A. (1015) Rex App, Ent., Ecrics';l.., Vol. 3.
' P304, . ! -
7. Dwight Isley. (178) Tnscet control by soil managoment.
Y Methods of msec! conirel, Part I,
- p 17-75. .-
B. Ewvans, A, C. [l!‘l:lﬂ] Physiologienl . relat.innqhip befween

ingeets and their host. plants; :Itm
App!. Biol , Val. 2u. P 5.:3-5111



10.
Ill
12,

13.

14,
15.
16.

17,

18,
18,

20.

21.

Dy

3.
24,

a2b.

a6,

28.
28,
30,

3l
a2,

33.

. . 3 . 3
Manuring in relation to insect pests 95

2 -'-F.:mw, J. GO H.

‘Qapson, F. P.end Gadd, C. H.

G]:llidingur,_ﬂ. V.

‘Greenalade, R. N,. Massec, A. M
‘and Roach, W. A,

Hawkins, J. H.

Hopkins, D. P.
Howard, A,
Hubert Martin,

Krishna Ayyar, P. N.

Lady Eve Baliour
Less, A. H.

Maegill, E. T.

Magon, T. G, and Phillis, E.

MeColloch, J.W. and 8almon, 8.C.

Male, BE.

Muller, A

Néiawandar, C.R.and Morse, V.H.

Kougaret, R.L. and Lapham M.H.

Oehima, M.
T'rell, H.
Raoucourt, M, and Trouvelat, B.

Banford, F.

Shattoelk, C. H
Turner, P, E.

Willinms, C. B.

(1024)
(1926)
(1033)

(1033)
(1630)

{1944)

(1949)

(1040)
(1088)

(1938)
(1926)

(1930}

(1937)
(1923)

(1018)
(1926

(1949)
(1928}

{1919}
(1025)
(1936)
(1014)
(1015)
(1015)

(1929}

{1015)

*

On Chlorops toenipus Meig. Lhe Gout
fly of Barley. Ann. App. Biol,
Vol. IL p. 175-218,

Bull. Dept. Agric., Ceylon, p. T8,

Ind. Eng. Chem, Vol. 25, p. 633,

Ann. Rep. FEast Malling Ies. Sta,
p- 220,

Wireworm control in Maine J. Eeon.
Ent., Vol. 23 p, 340-352.

Chemicals, Bumus and the Seil.

An Agricultural Testamont,

The Scientific principles and pln.m
protection.
Some factors nflecting the resistance
of plants to insect pests Froc. dssoc.
Heon. Biol, Coimbatore, p. 1-5.
The living soil.
Tuseot nttack and internal cendition
of the plant, Ann. Appl. Biol., Vol, 22,
p. 606-516.
The biology of the Thysanoptera with
reforence to the sotton plant  Ann,
Appl. Biol., Vol. 17, p. 150-151,
Emp. Oott. Grow. Rev. Vol. 14, p. 308,
The resistance of wheat to the Hessian
fly-Mayelilo destructor-/A progress re-
port, J. Econ, Ent., Vol 18,
p. 203-208.
Jnt. Rep. Sei. Pract. Agric.. Vol, 18,
P 904,
Die._innere. Thernpla Der Pflanzen
Mongraph Angiw. Ent., Birlin,
Introduction of Selenium into plant
tissues nu o toxieant for insecte and
mites, J. Feon,  Ent. Vel 33,

" p. BOT-525.

A study on Phyllozera infestation in
California ns related to types of soile-
Grape vine diseases. U. 8. A. Dept.
of Agric. Tech Bull. No. 20. p. 1=38.

Prilip.J. Sei. Vol. 15, p. 319.
Z. Pfikrankh, Vol. 25, p. 82.
Ann. Bpiph. Plytagen., Vol. 2, p. 61.
Hetnnes, Vol, 40, p. £10,
i Vol. 41, p. 213.
iy Vol 41, p. 324,

The lime status of soil in relation to
an insoct pest of Sugarcane, J. Agric.
Sei., Vol. 10, p. 26-35.

Ann, Appl. Biol. I, p. 222,



