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Introduction: There is a fair wmount of literature on Siriga as a
root parasite on several agricultural crops. Luthra (1921) in the course of
hia studies of Striga densiflora Benth. on sugar-cane makes mention of
Striga lutea Linn .as & root parasite on Jowar (Andropogon Sorghwm Brot, )
Iu the case of Striga densiflora he thinks that the parasite absorbs the
food materials from the soil as a normal course to elaborate its own food
while being parasitic on the host’s roots. He has threfore classed it as a |
typical semiparasite. Mechanism of absorbing food material from the host
plant and the anatomy of haustoria ete., are deseribed and illustrated by
the same anthor. Thadulingam and Narayana (1932) mention Strigs lutea
as attacking Varagu (Papsalum Scrobiculatum Linn.) Ragi (FEleusine
Coracana Gaertn.) and Sugareane (Sacharum officinarum Linn. The same
‘authors have recorded Siriga euphrasioides, Benth. another spocics of Striga
attacking vice plants  in the swamp. TIn the brochure issued by the
Imperial Council of Agrienltural Reseaveh (16). Shriga Iutes is mentioned
as @ serious pest on Tenat or Korra (Sefaria ftalica Benth ). Pearson (1913)
has made an extensive study of Striga luten L. as o parasite on maize,
Bxcepting some casual reference made of its parasitism on rice by a few
authors, very little detailed work haz been done on it.

Burning, uprooting and growing trap crops have been generally
advocated by different anthors as cheap and practical methods of control
jagainst striga. In his trials with various chemicals to cradicate this weed,
Pearson ( l. ¢.) found that sodinm chloride and potassinm nitrate reduced
the infeetion of siriga. Durning of rubbish on the field after harvest
wherever this is possible is advoeated by this author although he ‘admits
that the benifit-is very limited. Growing teap eropg and ploughing them
up suecessively for two or three years as a measnre to reduce- the loss on
neconnt of this porasite to a winimum, is also suggested by the same
author. Sudan grass ( Gray. 1932 ) has been reported to be used asa trap
crop. The fact that Striga lutea cannot thrive under swampy conditions
is made use of in eradieating this parasite on sugareane, At the Indian
Sugar Cane Station, Coimbatore, fields where striga is known to attack
canes are now and then puddled to get over the tronble. But in the
Malabar Cosst of Madras where rice is grown as a dry (rainfed) crop on
the slopee of hills (smedan lands) puddling fields is impractionble.
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Realising the importance of Striga lutea to the dry rice ..._m;qp_p.t,
Malabar and the very scanty scientific information available’ abont the
paragite, the nuthor undertoolk the present study of the-parnsitn.m'aevbrgt

aspeels in relation to rice.

Material and methods.

(1) Striga in relation to the host: To study the habits of Sh_figa_ lutea
in its relation to the host and inecidentally to the neighbouring WEEd_u, the
following simple experiments were conducted in an infected fiold eropped
with rice. A striga infested area was divided into a number of compart-
ments and each compartment was subjected to different treatments as below:

Compartment No, 1. All the striga plants were removed along with
their roots as well as the hosts (rice plants) and other weeds, chief of them

being Borreria hispida K. Sch. No -striga appeared again in this area.

Compartment No. 2. The host planis were relained after. rooting
out all the striga plants. On the third day fresh batches of striga appeared,
evidently they being new and separate ones that were preparing to come out.

Compartment No. 3. The hosts and the parasites were removed leaving -
only the weeds which included several species of grasses. No striga came out.

Compartment No, 4. The host plants were cut below their root
junctione. All the striga plants and also other weeds were removed.  On
the third day new striga came up as in No. 2, but hegan to wilt in less
than a weelk.

Compartment 5. Inthis the above experiment was repeated but the
striga plants were retained. Before the lapse of a week the striga plants
began’to wilt and in another 5 days all of them were dead ' '

The [ollowing conclusions might be drawn from the above observa-
tions. (i) each and every plant is not a host for this root parasite, (ii) that
weeding affords only a partial reliel to the host plant against this parasite
and (iii) that even during the later stages of the parasite when it has
functioning green leaves ete., it cannot survive without the host.

- (2) Striga in rvelation lo water:  Clumps ol Siriga lutea <in situ®
with their host plants were bodily transplanted into the swamp rice area
with water running 5 to 6 inches deep. The parasite' did not survive for
more than 3 days although the host plants took root and thrived.

(8) Shriga in relation to the host and the scason: TIna field known
to be infected with striga rice was sown periodieally - at 15 days intervals
begining from I3th May 1936 and the time of , appearance of the parasite
was noted in the respective plots. The statement below gives the data
collected about the interval of time between the sdwing of rice and the
appearance of the parasite above ground level,
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. Date of . The date on which the Period in daye botween the

. . 1st plant of Striga sowing of rice and the

RQWing rico uppeared above ground appearance of Sirige
13—5—36 . 24—G—36 _ 41
28—5—36 28— §—36 30
12—8-— 36 18—T7—236- 35
27—6—36 ’ 2138 35

- It 38 seen from the above that for all the sowings of rice on or before
the end of May, striga appears only by the end of June while it was observed
that this appeared in larger numbers with the begining of July and thereafter.
Heavy showers intermittent with bright spells of sunlight which are
characteristic of this month appear to be very favourable to an outbreak
of striga. Heinricher (1910) has said that most of the root parasites of
the same group as striga are sun-loving plants. Again it will be observed
that sowing on the 28th of May brought forth striga exactly after a month,
This interval of 30 days between the sowing and the first appearsnee of
striga above ground is, more or less, kept up for all the sowing coming
after the 28th May.

The limiting factor to the incidence of striga seems to be primarily
the season besides proper age and development of the host plant.

Pearson (l. ¢.) found that an acid medium is favourable for the
germination of the striga seed and that the germination is greatly control-
led by the physical condition of the soil. In a pot culture experiment, con-
ducted by ‘the writer, it was observed that seeds of striga gﬁl‘ﬂl‘lﬂ&t&d when
kept in contact with the absorptive region of the root and never when kept
away from it, thus confirming that the absorptive region of the root alone
exuded certain stimulating substance necessary for its germination and
necessarily acidic in nature (Dyer, 1894). In the present studies, it looks
that only a month or more old rice plant is able to secrete this stimulating
substance and this, under certain favourable conditions of the soil attained
by the onset of the South West monsoon in June with abundant rains and
oceasional bright sunshine, perhaps, induces the free germination of the
striga seed. '

This one month period might however get extended determined by
the state of development in the host. For instance, we note for the
sowing on 12th. June in table I that the time taken for the striga to appear
has exceeded the minimum period by 6 days. It may be mentioned in
passing that this batch was handicapped in the early stage of growth by
deficit rains at the time of sowing (Graph I). Subject to a minimum of 30
days in the age of the host, an early and quick growth of ihe host plant
favours an early onset of strign, Evidently, rice ‘which has completed 30
deys by July stande to suffer equally badly as rice sown any time -after
June, Therefore any significant reduetion in the yield of rice with later
sowinge cannot be attributed entirely to the effect of strign. This on the
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othier hand, may be due lo the combined effeet of fhe papagite and the
depleted vitality of the host on aceount of the sowings made-in the midst
of the inerensing raing alter June. Graph I gives an idea of the distribu.
tion of the rains recorded during this period of the experimentation. [
would appear therefore that o erop being over 30 days of age hefore July
is somewhat of an insnrance agninst ite guccumbing Lo the parasite, In
other words, in cropping the infected fields rice sown carlier than May
with the help of the premonsoon showers contrary (o the praclice of the
rvots should yield better than later sowings. '

That early sowings contribute to increased yield is evident from the
datn collected at the station. In the modan area free from this parasite,
the yield of rice when sown in the month of April gives as __.-u'] average of
4 vears an acre yield of 839 lb. of grain against an average vield of G42
I, when sown late in May. In one year (17) a particnlar variety of rice
wlhen sown early in April gave an acre yield ‘of 858 b, while the game
variety gave omly 347 Ib. when sown late in May. It must, however, be
unilerstood that early or late sowings which bring about differences in
yield cover only a short period of time. The middle of Muy may be taken
as ithe maximum limit for late sowings capable of produeing differentinl
effrct on yield, while sowings done beyond that do not influence the vield.

The ordinary practice with the ryots is to sow rice, more or less,
with the commencement of the regular monsoon. It is elear then, that by
sowing so late as with the monsoon, the young rics crop is nnable to make
full use of all the benefits aceruing from the ecarlier rains. The non-
availability of the earlier opportunities therefore constitute a definite loss
to the growth and development of rice, when this is suwn late. The eflect
of the season on the yield will therefore be seen when rice is sown sufliei-
ently early with the pre.monsoon showers which though scanty nt fimes
are more than sufficient to nurture a young crop of rice throngh their
nursery stage. Graph II gives us a fair idea of the distvibution of rains
in this tract during the time of modan cultivation,

That the erop is benefitted by early sowing not only in fields free
from strign but also in the striga infected fields was apparvent from the
yield data of the station during three scasons 1933—1935 (17},

(4) The degree of protection against Striga. by early sowing : In
order to study this rice was sown in an infected field at four different fimes
starting early in ‘the season at definitc intervals of l.ﬁ.ltﬂ]}"ﬂ. Talking
advantage of a small shower, before the onset of the monsoon, the sowings
were done on the 13th and 28th of May, 12th'and 27th of June 1936, res-
pectively. The l'c:-m_-ta;;iwings were randomised into eaeh of four hlocks
comprising the experimental area. Thus on the whole there were four
repetitions for each sowing. Xach replication consisted of a single. plat

29" long and b' wide.- In order to obtain.a more wniform and intensive
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infoetion of the soil, each time just before sowing rice, the sceds of striga
.collected during the previous year were broadeasted in all the four replion-
‘tions.at the rate of 1 oz. per cent. The seed was mixed with sand to ensure
'upi_férm distribution. In sowing rice, three to four seeds were dibbled in a
bole; 4 inches apart in furrows running with the length of the plot. There
were-12 such furrows for every plot.

To ;i-.a;‘sﬂ_as the seasonal influence apart from that due te the parasite,
an exact. replica’(control) of the above sowings was earried out in a non-
infected field. A month after sowing, the plants.in both the infected and
the control area were thinned leaving only 2 seedlings per hole. TFort-
nightly measurements for the height of plants from sowing to earing were
taken for all the sowings commencing 15 days after sowing Heights were
measured for 75 plants taken at random from each of the four mphcutmus
tofalling on the whole 300 plants for each sowing, -The average and mean
‘heights of 756 plants for each replication under each date of measurement
are presented in tables I.and II. Mean heights of 300 plants for the
ﬂsfﬁarant dates of measurements under each sowing for both the infected
as well as the control areas are plotted in the graph I. The dotted lines -
represent the control. A comparison between the growths of rice in the
infected and the control area clearly indicates that all the four batches of
sowings in the latter despite heing sown at different periods of the season
exhibit ideuntical growth for both rate and total growth. The yields
from the infected and the -control area were statistically analysed and
the details of" analysia are given in the statements III to XIV. Tt
will be seen that there is practically no -difference in ihe grain wvields
for the first three batehes of sowings in the non-infeoted aren while
- there is a sndden drop __ii:L the yield for the last. bateh (Table ILI)., The
unnaturally low yield ‘of grain in the fourth sowing for both the
‘infected as well as the non-infected aveas (Tables 11T and IX), explained
under ‘ Parasitism aud the time of reproduction of siriga’ (see below)
therefore accounts for the ﬁlgmﬁeﬂuce sabisfying the *Z ' testin Table V.
- It will, Lowey er, be noted that leaving out the last sowing, the difference
~ between. no two sowings in the control exceeds the critical difference
{Table V), nor. is this significant in their straw yields (Tables VI, VII
and VIIT). On the other hand, the.difference in yield in the infected plot
{TnhiesT}L to XIV).is found to be highly significant thus proving that the
superior performance of the earliest over the Jater sowings (Tables X1 and
X1IV) in the infected area is not so mueh due to any scasonal influencz as
to a successful escaping of the early sown erop from the striga attack
explained under slriga in relation to the bost and the season . This
freedom for the carliest sown erop from striga would be further clear
from thé gimilarity of growth whiel this sowing alone hears to the normal
growth of riee in the control (Graph I). The smount of difference above
the eritieal difference, may be an index to the degree of proteerion
conferred un riee against an aitack by this parasite.
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_ TABLE III
\rea of a single strip — § cent — Grain yield in } oz — control
Treatments
" Blocks : Totnl  Mean yvield

Dates of sowing
-3-5-36  28-5-36 12-0-36 27-6-36

1 39 42 39 19 130°0 8475
2- 37 ' 35 38 10 120600 3220
3 a4 33 30 25 1220 30-50
4 35 37 34 15 12140 30-25
‘ Total 145 147 . 1] 78 5110
. ) Grand total
' Mean yiold 36:26 3675 8625,  19'60 3193
General maean
TABLE 1V
Analysis of Variance
’ Degrees of Sum of Mean 4 log »
Da_m t“_ freedom squares gfuare (Mean sq.)
Blocks 3 5169
Treatments 3 52060 2760506 2-811:2
“Error ] 10866 1217 12490
195 point for *Z° 0°9724,
Obzsorved valus of < 27 1-5G17.
Hence significant,
TABLE V
Treatmeonts S.E. of “Z'test Critiect
. e General mean satisfied diffa-
Particulars Dates of sowing mean diffe- or not ronee

13-5-36 28-5-36 12-6-36 27-6-36 Jyence ¥=001 P=003

Mean vield in § oz.  36°25 af6-7a 3520 193 3104
joon general mean 113°49 11506 110036 6105 100-00 Tl Yes 1741

TABLE VI
Area of single strip 4+ cent— straw yield in. 4 oz. —control
Trentmeonts
e = e Mean
Blocks Dates of sowing , Total vielil
13-5-36 28-5-36 12-6-86 27-0-36 )
' T a5 280 286 254 062 26550
a 247 267 260 258 1041 G025
3 287 232 245 240 H 3] D475
3 Bl aio - 2509 2249 H 1] o 250
Total 1028 84 1068 - 081 40062 101550
Grand Total
Aean yitia 257:00  240:00  207°26 24525 953875

General moean
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TABLE VII
Analysis of Variance

Degrees of  Sum of Mean ‘Y loge -
Duo in : frecdom  mquarcs - square. .. (Mean sq.}
Bloclks 4 1306-25 "-1_{55'-_1-‘]!3 .
Treatments _ 3 1300°25 435*;15. - 0+7333
Error 0 2445°25 271469 0-4087
595 point of ‘4’ n07567,
Observed value of *4° |, ... 02330,
Hence not significant. L
TABLE VIII
Treatments ' S.E. -Z'test Critical
Partiew- — ———s--—————————~ = . - - General mean .satisfied - diffe-
lars- Dates of sowing " moenn diffe- or not rence
13—5—306 28—5—30 12—6—30 27—6—30 rence (P=003) (P=003)
BMean
vield in
% oz. 25700 24600 267°235 i 25 25887
% on gene-

rel megn- 101:23 a5+ 105-2% 0aG-60 10000 4580 No 10-38

TABLE IX

Single strip area—1{ ccnl—grnin yield in 1 ﬂ_:—ltl.f.n:l':tl:d‘ field

Treatments

Blocke T Dates of sewing |~ "7 Totar  Mean-
13—5—36 25—5—00 19—6—580  27—6—36 )

1 80 43 a8 6 161 4003

2 113 4 T 8 174 4475

2 gn 87 16 8 148 3700

4 117 41 21 9 188 4700

Total 408 162 ki 28D | 676 168-00
Mean yield 102 405 10°25 795 42:95

General mean
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'I'ABI,_E X
Analysis of Variance
- g
v Degrees of -  Sum of Mean ¥ Loge
Dite, 4o freedom equares , square  (mean square)
Blocks .. o3 241'5 80°5
Treatments 3 213085 T102:83 44341
Error - 9 50100 5566 2:010
1 % point for ‘%' 0-0724
Obeerved value of * 2 2-4241
Hence significant,
TABLE XI
Traatmente i
- S.E. of ‘2’ taatl-:l Gzi:&cnl
. . : General mean satisfie iffa-
Fa,rt.mulnrg ) Datos’of sowing OB diffe- ornot rence
18-5-36 28-5-36 12-6-36 27-6-36 - renge (P= (P==
. 001} 0-06)
Mean yield in ©  105.00 4050 1925 725 4225  21-10

Q.

!
%o on general oo 9586 4566 1716 10000 1248 Yes 2823

TABLE XII
Single strip—} cent—Straw vield in } oz.—Infected field

Treatments

Blocks Datos of sowing
13-5-36  28-5-36  12-8-3G  27-6-30

1 178 107 66 48 304 0850

i ' Mean
Total  Vicla

2 220 101 77 a4 461 115°26

3 192 108 80 65 445 11126

4 298 115 60 560 450° 11475
i ,_._‘..__...:,:.t.: —— - e S —
Total g2z - 431 By4 223 1750 43975 ©
Mean yield 2055 10775 7075 55776 10(+0375

Gleneral moan
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TABLE XIII
Analysis of Variance
Tiisi & Degrossof  Sum of - Mean §loge
ue.in freadom EuAres aqum-n © (Mean sq.)
Blocks . . 4 TAD 6 3411 28 /
Troatments 3 5443560 1814523 40031
Trror 0 187146 20705 2-6686.
1%, point of * Z° 09724,
Observed value of * Z° 22345,
Heneo asignificant,
TABLE XIV
Treatments Gena. 5« B. of (Z' test  Critical

- mepn satisfied diffe-
'P'nrt:mularﬂ Daten of sowing 8l " diffe. - ornot  ronce

13—5—36 28—5—386 12—6—36 27—6—36 Mo Lonee uﬁ ﬂﬂ]] l‘P ﬂﬂa}

Mean yield
in % oz, 205°50 107576 T0-95 6675 10%.84
9% on general
maean 186-02 a58-01 G4-35 50-71 10000 8-27 Yes 20-87

(5) Parasitism and the time of reproduction of striga: A scrutiny
of graph I will throw some light into the inter-relation that exists between
certain phases of growth in the life cycles of the host and the parasite. A
close study of the life history of striga oceurring in the modan lands showed
that for an average striga plant from a seed lying in the top layer of the
soil, it takes nearly 21 days from emergence on the surface of the soil to

the opening of the first pair of the axillary flower buds. Normally the
corolla sticks to the ovary for about 2 days and when it drops the next pair
of buds immediately above open. From counts made for a number of
plants, the total number of pairs of the flower buds per plant averaged 12.
Thus it is seen that the flowering period extends to about 24 days. Adding
to this o further period of 15 days from setting of the seed to the bursting
ol the capsule, the average life of a striga plant from appearance to the
bursting of the last pair of the capsules runs to sixty days. This is the life
span above ground for the majority of the striga plants oceurring among the
modan rice leaving those that live the major portions of their lives nnder
ground. It has already been indicated that the incidence of striga is
closely bound with the season and the age of the host plant. Putting the
above two facts fogether the following table has besn constructed to
indicate the approximate dates on which striga is expected to appear, to
put forth flowers and to develop pods for each of the four sowings. Against
these are set the approximaie dates of decline in the growth of riee under

the different sowings as indicated by the growth eurves (Graph I) in the
infected fields and also the normal growth curves recorded from the
control area, '
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TABLE XV
= =, B = L EE ge
- §F ¢ -t - g8 S58¢6
& g kB - o o= = sw 2728
- | 3EE S e 222w Sgs f2xEd
- wEu  THas g S - t2aeg 50T E=Ew
o &b ege . 289 E2R2) Wdga — £ 0% 2T SEEE
gEg s 2k EI.LE Ed—.‘:.u_,: - e .:E = -n.g'r_: _S.‘JDEE:
=T e g:ﬁa =t Eﬁﬁﬂ Sgh S o2 g%-= ‘“-E"Sgﬁ
g 28t @%e fzef gEE B27F %R Zpele
i _ = o - =} - .
5 2 cS2% H4HE ©STEE TEE <tSe
~ == °=  S8EE e <822
AgS a=ME g8 ZEET
13-0-26 24-6-30 Last 12-7-36  ~15-7-36 29-7-36 3-8-30 11
] week of
i June .
28-5-36  26-6-36° 28-6-36 12-7-36  10-7-36  11-8-36  .12-8-36 1

12-6-36 17-7-36  12-7-36 27-7-36  2-8-36  20-8-36 26-8-36 Nil

27-6-36 2-5-36 7736 27-7-346 ; 22-8-36 11-8-36 15-9-38
& ) &
10-9-30 25-0-36

The expeﬂtr:d dates of flowering in strign has been calculated by
adding 21 days to the date of its appearance above ground while it will. be
remembered that the average duwration of mmi’:m- rice from:sowing to
flowering is 10 days. On a scrutiny of the ficures in the above table it
will be seen that there is some agreement between the time of flowering of
the parasite and the time of general decline in the growth of the host plant.
In other worda, the injury dune to the host by the root parasite is at its
worst when the latter enters its reproductory stagié. Further, it is seen
from the table that an early sown rice crop recovers from this depression
ocourring at t-ha time of reproduction in striga very much earlier than a
late sgown one.:

These varied phenomena in the growth of the host in relation to the
root parasite under the different sowings. have a close parallel to the yields
of the different sowings (Tables XT & XTV). The low grain yield of the
fourth sowing in the control as well as the infected area (Tables 111 & IX)
in the same experiment could be partly attributed to a heavy infestation of
the rice bug "(Leplocoriza aucta) since thesc were the only strips of rice
Jeft in the whole area of the modan field and partly to the heavy showera
at this period (Graph I) inducing some un-setting in the grain. The
1cceptad principle amonyg the ryots in these parts that modan riee should
not be sown late in June as in this case has some- significance. [t is clear
then that for the purpose of elucidating the information for which this
experiment was dEBlgn&d, the last sowing is aupnrﬂnua and therefore might
be ruled out.
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To have an idea of the population of striga plants”in the infected
plot the number was connted in each of the . plots at the timeé.of hatyest
and tables XVI & XVII serve to show the degree of lnfmﬁmn with striga,
its distribation per rice plant and the percentage of visible ﬁtrlg& p!amtﬂ to
the number of seeds.sown, - Bach replication was sown . with 0:33 ozs. of
striza seeds containing 13,67,815 seeds.

TABLE XVI

Dates of sowing striga seed o
28— 5—46 12—6—36 27636

15—5—36 .
£ 5 BE £ x BE £ z BE £ x . %3
= 2= = o =i o 5 BER S -2 =g
= § 8§ 8 5 &5 2 s & £S5 §. 8.'58
g & e 58 - B8 e CUE - B 53
£ B g 3% B g 2% 8% g 2E B .z 2%
B N 1 N H s =i
52 & E $§ = = z& % E .zg = E %
é oy =] g : [T o IE ns o I-E oAt (= ;
o - & 9 i & [=] - & [=] & &
., 8 g= ;. 8 s& . g &g .. S gk
g 7 =E 2 < £ 5 <E g % <3
1 8165 2112 15 8282 212 15 2077 2112 14 1031 T2 0%
2 3321 2112 1*6 - 3218 2112 1'a 2451 2112_, 10 1651 21132 058
9 4122 2112 10 3170 212 15 20011 2112 12 076 2112 - 04
g

8341 2112 16 4021 2112  1'9° 3031 2112 14 1112 2112 05

e — . —— e ) o R o o e

Total 13040 8448 65 13701 8448 64 11070 8448 50 4760 8448 22

;’;‘; 9487°2 2112 1'6 34952 2112 16 27675 2112 1-3 11029 2112 056

TABLE XVII

Dates of sowing rice ,
13—5—1936 28-——5—1936 12—6—1956 IT—6—19306

No.of % of No.of 9%of No.of 9%of No.of 9 of
atriga vieible atriga wvisible striga viﬁib?e strign wvisible
Repetition - plants plants  plants plants plants plants - plants plants
over Jto-.. over over over to over ta
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4122 022 8179 017 - 2810 04 975 . 005
3341 018 4021 . 022 83031 016 - 1112 008

e e e

Total - ... 13040 0119 13701 0118 11070 015 4769 006
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Tho low ]‘ln]'nuin{mh of strign in the last sowing miy be dus’ r.{iﬂwr to
had germination of striga seed or to the germinated plants d?mn -aﬂ’ {ma to
the too wet conditions. The trials eonducted at the. stationsto atudjf the
habit of strign under the swampy nondition and recorde d—.]seﬁhﬁre in“this
paper strengthens this view.

(6) Protection of rice plunt against striga by : (i)~ Wre.dmg Syste-
matie weeding before she parasite sets soeds carried on over a series of
vears might mitigate the trouble. But due fo the small size of the aeed,
the large number produced and the capacity of the seed to remain dormant
in the soil for long periods, it cannot be a complete success, Mmenver, the
soils in which the parasite oceurs being poor in fertilitv, the weld of rice
is nsually low and it will not be an economie pmpms:mun to spend much
money on weeding. (ii) Employment of chemicals: The efficacy of the
following chemieals to destroy striga in all its stages of growth both above
and under the soil without affecting the host plants, were tried taling into
consideration the cost of the chemicals and the general resources of the
average ryot. )

(a) Lime: Burntshell lime was tried both in the pot culture and
in the field experiments. Rice plants about 2 months old growing in pots
with the roct parasites in all stages of growth were first treated with lime.
The tabular stotement below gives the doses of lime applied and the
number of live parasites in the begining, the number of deaths and fresh
ones coming through, daily for about a week, Cylindrical pots used in
the experiment were filled with equal volumes of modan soil. The quantity
of lime to he applied for each treatment was caleulated for the surface
area of the pot which measured 1 sq. ft. for each pot:

The trestments were—lime atlb, per acre: 1. 10,000, 2. 8,000,
3. 4,000, 4. 2,000, 5. 1,000, 6. Control—No lime. The firet treatment
was found 1io affect the rice plants causing some of them- fo wilt and die.
That smallor doses of lime are not quite so efficacious in killing the parasite,
is evident from the fact that in these treatments new striga plants did
appear after the experiment’ was starfed. The same experiment was
repeated in the infectod field adopting identical doses over a 2 feet square
erea for each treatment. The lime was applied on 17—8—33. The results
are tabulated below (table XVIIT).

The results in the field experiments do not entirely agree with those
of the pots though the trend is verwy similar, Even the maximum doses of
8 to 10,000 1b. of lime per acre which killed the strign completely in pots
did not do so in the field. It was also noted that a erop, however, well
treated against infection of striga with lime did not produce anything egual
to the average yield from a non-infected erop. The results in the above
experiments indicate that lime in doses of 4000—8,0001h. per acre is almost
fatal to the parasite killing over 809, of the population without appreciably
affeoting the host,
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Ecunnmms of liming: 4000 I1b. of lime would cost the ryot at the
cheapest Rs 20 (pre-war-rate). The net profit from an acre of non-infected
modan rice:will be not more than Rs. 15 for the prevailing price. It will,
Ihuwmrer, lié remembered that an infected crop when treated with lime does
not yield mnrthmg more than the average yield from a non-infected crop.
Liming ; GER measure to eradicate striga is therefore un-economieal.

(b) “Copper sulphate: Copper sulphate solution was sprayed in 3
soncentrations 1, 2 & 4 percent at 1000 e. c. of each over the surfaces of
the soil in the pots (1 to3) which were infected with striga. The
sprayings were done on 17—8—1933. The observations are given below.

Dates of obser-

- (L) ".I % solution

(2} 225 solution

{3 4%, solution

vations
17—8—38 18 ' living striga 11 living  atriga 16 living strign
plants. Host plants  plants. Host plants plants. Host plante
all healthy. all healthy. all healthy.
19—8—33 All striga plants Al striga plants Striga plants totally
scorched and 10 completely scorched charred beyond re-
lodged. Host and dying. Host cognition. Host
plants not affected, plants partly plants badly scorch-
nffected. ed.
‘20 to 23-8-33 Host plants not . Host plants {Il_m'd. Hoet plants dead.
affec
24-—8—133 Host plants
¢+ affected.

Copper sulphate of even 19 strength proved injurious to the host plante.
In a subsequent trial still wealker solutions of copper sulphate were used.
The spraying was done on 12—7—37. The results are recorded below.

Dates of & - . o .
chasrwatlon # %, solution 1 % =olution Contirol
12—7—37" 47 striga plants. 21 41 strige planis. 19 34 etriga plants, 20 -
: host plamts. All host plants Al host plants. All
healthy. healthy. healthy.

13—7—37 All the striga plants All tho younger onas Both hosts and
scorched and wilt. among the striga parasites healthy.
ing. Hoat planis soorched and wilting.
allghtly nffected. Older ones badly

afipeied. MHaosts are
healthy.
14—7—37 Striga all complotely All the striga plants Both hosis and
' dond. ~ 4 of-the host fast wilting.” Horts parasites healthy
plente wilting. Thoe lealthy.
rest show signs of
wilting.
15—7—37 No imprbvemunt in otriga all dend. «ia.
‘ the hosts, Hozta heailthy,
17, 18 uand  Hoste sicklv. Hoets healthy and +lo.

18—7—37

normel.
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A guarter pereent zolutiod of eopper .r-.uliﬂmfé: iﬂ“ﬂ Hlﬂ ":.‘im.rmﬁt._{_'.
strign without apparently affecting the host plant.

Economies of spraying wilth copper sulphate: “The quaniity of copper
sulphule required for spraying an acre atthe rate of “1000 c:e. of 4%
solution nsed for o sq. lool aren works up to 240 1b. - The costiof this will
he at its elhieapest Tis, 15 (pre-war-rate). Tho high cost, hawever, does not
warrant its nse cousidering the small income almost equal to if, proceeding
normally from an aecre of non-infected modan rice. - '

(¢) Common salt: 'T'his in doses working ont io 10 tons (22, 400 1b.),
20 tons and 60 tons per nere were applied to the potted rice plants infected
with strign.  In all the cases striga died instantaneously and thereafter
the host plants too. In the case of 22,400 1b, there waus no immediate effact
on the host plant whieh, howoever, showed signs of wilfing “sometime later.
It is clear therefore that any dose to achieve our objective should be less
than ten tons. Iven 1 or 2 tons will be too expensive for a ryot to use.

(iit) Dodging the parasite by adjusting the cultural praﬂtiaés : 1t has
already been shown that early sowing does to a great extent-provide n way
out of the trouble due to this peat. = The rule should be to sow rice with
the help of pre-monsoon showers taking the earliest opportunity. Asa
rule, these showers are received in the month of April. Occasionally they
might be received even earlier, 2 or 3 inches of rain, at times, are received
within a week or two.  Seeds when sown germinate in 8 or 4 deys. The
succeeding rains during this pre-monsoon period, even though they might
be small and unsteady, help a good denl to force the young seedling up.

The regular monsoon commences generally by the third week of May.
Even if the rice is sown by the first week of April or even earlier, the seedl-
ing once established are able to resist drought considerably till the break of
the monsoon. At the Pattambi Agricultural Research station, in the year
1936, rice was sown with the help of the pre-monsoon showers on the 2nd
of April. Regular monsoon commenced on the 28th of May. 1.34" of rain
received since sowing the rice, was able to keep the crop going through an
absolutely rainless period of 45 days immediately preceeding the outbreak
of the monsoon on the 20th of May. The crop practically remained
unaffected.

Barly sowing, however, carries with it the risk of a long period of
drought following. This necessarily causes some of the rice seedling to wilt
and die. A fairly large percentage of the seedlings is destroyed by white
ants, (0 30 days old erop showed 45%.) In ancther crop where plants
were only 20 days old and therefore had not to contend so much a
droughty weather ns the earlier sown one, the plant population showed to
be 70 percent of the seed sown, Ordinarily the seed rate adopted hy the
ryots under very favourable conditions for sowing ranges between 100 and
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150 Ib, per acre  which is about 2 to 3 times that is ovdinarily used for n
hroadeast. crop under wet conditions. To provide against loss of plants due
to- dmught when riee is sown early, the seed rate could with advantage be
raised to 200 H:u per acre. The extra cost due to the excess seed may not
nu“ﬂs the ryot. more than a rupee (pre-war valuntion) and will be more than
]uamﬁerl hy an almost normal erop ensured in an infected ﬁelrl by early
sowing.

(iv) ~-Cultivation of resistant varieties: Even rice varieties which
f_gruw in:the swamp can grow under modan conditions though not so luxuri-
-1ntely Thm:lgh no swamp varieties were actually tried, several of the dry
rices that are grown in the tracts outside were collected and tried in a
-preliminary study to find ont if there was any difference in the degree of
‘pest incidence in them. The six varieties tried were modan dirly glume,
‘modan black gluwme, kattamodan straw glume, budama, chennellu, and
‘chamodan aud their flowering durations wvaried from 85 to 105 days.
‘Though sown at the same time no differences were noticed in the striga
‘incidence. It may however be noted here that in a preliminary trial con-
ducted to study the infeetiousness of Strige Iutea on erops other than rice,
it was observed that Striga lutez did noi attack P. T, 499, a strain of
cumbu (Penniselum typhoideum) evolved by the Madras Department of
Agriculture although Sawyer (1922) has said that this millet was a host of
the parasite.

(v). Biological control: Thisasa control measure employed by the
entomologists to combat crops pests, bas of recent years assumed great
importance, If any insect could be found which will eat up striga and
spare the rice; it will be a useful method of controlling striga. During
1935, the grubs of a certain species of beetle were found fo be highly
predatory on striga sparing no parts of its shioot system including the stem
leaves and the pods. The adult which was found to be harmless was
identified by the Government Intomologist, Coimbatore, to be a
Calurucine beetle, This beetle shonld, therefore, providé an effective
biclogical control if bred and released in large numbers during the season
of rice enltivation in the infected areas. Though no experiments have
however been done in this line, it would probably appear worthwhile
investigating the problem,

Summary and conclusions.-

1, The relevant literature available on Striga is briefly reviewed.

2. In the trial conducted to find out if Siriga lufea attucked any
other cercals besides its known hosts, it was found that it did not attack
P: T, 499, a strain from Cumbu (Penniselum typhoideum ) which is known
to be a host for this parasite.

. 3. Even when above ground, Striga ig vitully dependont on the
host plant.
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4. :S'tri;ira lutea does not thrive under aguatie cc-ndif.imm

5. The incidence of Striga is controlled by season as wel] as the age
end development of the host. The proper age and rluvelnp ment of the rice
plant appear to be essential to produce certain —root exudations - essential
for stimulating the striga seed to germinate. The seasonal conditions at
the on' set of the Bouth-West-Monsoon iu June, perhaps brings about certain
ideal physical conditions in the soil, which appears to be equally casential
for the free germmatmn of this seed. A rice crup being over 80 days of
sge before July is some what of an insurance against its Bucmrmbmg to
the parasite.

6. The superior performance ‘of the earlier sown rice erop over the
later sown one in the infected area is not so much du¢ to any seasonal
influence as to its dodging the Striga by passing the . nptlmum conditions
favouring an effective attack.

7. The injury done to rice by Siriga is at its worst when the
latter enters its reproductory phase and an early sown erop recovers from
this injury much earlier than a late sown one.

8. The low incidence of Striga in the rice ficlds sown with its seed
during the rainiest part of June may be due to the too wet condition of
the soil.

9. DBurning, uprooting and growing trap crops are some of the
practical methods of control against Striga. Tlooding is another method
employed but this is not practicable in modan rice fields.

10. Weeding of the parasite affords only a partial relief to the rice
erop. - ; '

11. Lime in doses of 4000—8000 lb. per a¢re is found beneficial to
the infected crop. A quarter per cent copper sulphate solution Lills the
parasite without appreeiably affecting the host plant. Both tliese, how-
ever, are uneconomical {0 use on aceount of their high cost. Sodium
chloride applied at 10 tons per acre killed the paresites immediately but
not the host which however, succumbed after . week,  BEven one or two
tons will be too expensive for a ryot to adopt.

12. Early sowing to a great extent provides a way ount of the trouble
due to this pest. Rice should be sown with the premonscon showers
taking the earliest opportunity. To provide agninst any loss oi plants
due to drought, the usual seed rate could with advantage be doubled.

13. None of the few modan rice varieties tried showed anv "i'ﬂ‘!.'le'hLLl
resistance against this parasite,

14. Grubs of a particular Calurucine beetle found to feed exclu-
sively on Siriga may be of potential value in the biological control of this -
parasite.
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Description of Graphs

Graph 1: Showing the growth of rice measured for the different
sowings at different dates commencing from 15 days after
sowing and ending some time before harvest and also
showing the distribution of rain as recorded during these
periods. ' '

Graph 2: Showing 10 years average rain distribution for the
period of modan. rice cultivation at the ﬂ.grmultural
Research Station, Pattambi.



