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Abstr;1ct. The nematod~ popLJbtions ass·ociated with rice and the effect of different management practices on 
them in farmers ' fields in Patna. Binar. eastern India in 2002-2003 a rc presented. Hirschmannielta ury:::ae. 
Tylencirorhync!w.s mashhuodi. Hopiolainms indicas. /.4efoidcgync sp ., lfotyle11clwlus reniformis. Vicylendws 
sp., Hel icorylenchus indicus. l}'Jenchus sp . . Hemicriconemoid2s sp. wen: t:ncour1lt:rt:d in tht: fields along with 
nur1-parasitic nematodes. H oryzm:.. T mashhoodi and Jfdoirfogyne sp. were the dominant species. The 
treatment with carbofur:rn CaJ lkg a.iiha in nL1rser1 beds and in fields, 40 days after transplantation rcdu-ccd total 
r}opu!ation of plant p::;rnsitfc nematodes in soil by up t;,i 23 .5% from initial levels and increased tbe yield by 
27.6%. Deep summer ploughing also reduced the population by 36.9% and increased the yield by 23.3%. 

Keywords. Control, plant parasitic nematodes.. rice, survey. wet season, winter (dry). 
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INTRODUCTION 

R. cc is the most important staple food for abow half of 
he human race (Hawksworth, 1985). Tht:re an.~ various 

. imiLing factors n:sponsible for the low yield Qf this 
crop. Plant parasitic nematodes are one of the groups oi pests 
which c<!use considerable damage Lo the crop. Over 144 
dift:erent species of sty let bearing nematodes occur in associa­
tion v,:id1 rice culture (Ciedder and Smar., ! 987) but only a few 
are predominant Among the various rice nematodes, 
/ lirsdrmannie/Ia spp. are the most widely distributed 
nematode pests under lowland conditions. Prarylench11s spp., 
J-loplolaimus indicus, Tylentlrorhy11cJw.r Sflp., and several 
other et-.toparasitic nematodes having a wide hos: range wen: 
found to co-cxisl under upland conditions in the rice 
rhizosphere ca1.1sing significant yield losses (Prasad et al., 
1987) . On a worldwide b;isis los.ses in vield are estimated to 
ce as high as 10% in rice due to nem;1odes- (Sakhia n al.. 
1993 ). 

Coasidering the imponancc er ncmat0dc pests on rke, 
s~u<lies were undertaken in farmers· field s in Patna, Eastern 

14 l 

India to observe the nematode problems of the crop and the 
effect of different management pradices adopted by farmers 
vn nematode density <ind yield of crop. 

MATERIALS AND METHODS 

Sone canal project of Bihar (India), completed in 1875. 
ha~ 6.42 M ha GCA and net irrigated area of 5.2 1'\'1 ha with 
cropping intensity of about l 40%. It is situated berween 
84°51 'N latitude and 84°.55 E longitude. Transp!anrcd rice is 
the main crop in the area during wet season as there ;ire hardly 
any options for any . !)ther aops barring some patches of 
uplands alongside the Right Parallel Channcl-5 {RPC-5) where 
farmers nonnally grow fodder. Wet and winter (d1y) are ihe 
two main seasons in this area, and activities for wet cr0ps start 
fo11T1 the la~t ·week of May and iast until the end of November 
while winter (dry) sowing starts by the end of October or I'' 
week of November and ends by April every year. The average 
rainfa ll pattcm for 40 years (1960- 1999) is 1142.5 mm. l\.·fost 
of the activities fo r nursery raising and rice trnnspl1.!Ilting in the 
area is done-bctwce:i I- s '" June to 11" July. 
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------- - - - ---------- Biodiv~~y ~m1 manage;'!'lenr Mrice nern2rndes: Singh er ul. 

V..' inter idry) season• in the ;m~a dnc<: provide o ptions for 
growing v;uious types of crops in add itio n ro wheat such as 
puls.:s, o:isc:::!s and vcg:: tablt: ~. Dut tile :najor ~rea in w inter 
1 dryj ~c:iso1t is occupied hy wheat and lcn:il (a pulse crop). The 
s0wi1:g t>f 11, .. Jieat nom1ally takes pla-::c after tl:t: ~t ·1wek of 
:\,wernbcr and continues by the end of Decembe r and even up 
to the early days of fanuary in some cas::s. There is a common 

practice of broadcasting lentil in st:mding rice fields. which 
provides a cheaper option as a winter (dry) crop to th~ farmers 
i:1 the area. Most of the soil in the command is s ilty clay loam. 
J Jenee. du<~ ro cxcc~o;ivc wat::ring !r. the paddy fields or 
:ainfalls in October. the prolonged moisture coni.Jilion ~ up tD 

November und December in m:my cases, delay the sowing o f 
wi nter idry) crops. The irrigation in the area is provided by the: 
cana! mainly ai0ng'1dt: the RPC-5 a!ld Tangril:i d istrihutary, 
while rm,,~ : ci ;he :1rt'.:1 ralling ar the tac! end o f th.: canal 
~.m11 1 :.:nd 1, .;:: .< ~~o:.mdw;it~= through shall·::" mbe wells usin,!; 
,!j:;:-;eJ purn pS. T:l~ i!lCOtnpic!C i!isserr: ination anC <J..!•)p(i0l1 1.1 f 

,·rop produt:tio11 technologies in this c:inal command area have 
n~~u l!ed in low productivity as well as low waler use 
efficiency. Bc;idcs this, there are ofoi:r key constraints in crop 
produc tion r1;:spor.sihk for low pmduc~ivity. To detenninc 
th~se constraints extensive surveys 011 soil, pest and disea:;es, 
and socio-economic fae:ors were cc.m<luctt:tl in command of 
Rl'C-5. For estimatio11 of initial and final nematode 
populations, soil samplt:s were collected befo re transplantation 
and after harvest of ri<:c crop frtm1 farmer~ · fields and analysed 
in the laboratory by modi fied Cob!>'s decanting and sieving 
mctilod.; (Christle and Perry. ! 95 l ). For man;igement of 
nematodes the following trt.'atme:lls were applied dur ing 2002 
and 2003. 

T, Tr;)nsphmtatiun ofscedl in25 from hcds tn:::ited w ith 
carb<J fu ran @ l kg a .i;l1a -

T; - Transpl::intation of seedlin3s from treated bed~ 1 

app lication o f carhoforan@ 1 kg a.ii11a 40 days after 
trampbntation. 

Ti - Deep till;ige 

1" .. Oe::p summer ploughing 

T~ - Untreated control 

RESULTS AND DISCUSSION 

The ne111:i1oue !·".>µulat ions :issoci':tted\vich rice in farmers ' 
fieli.Js and The cfft<:t of di ffercrH management practices {.>n them 
were studied. Planr parasitic nematodes /iirschmcmniello 
ory.;a". Roryle11ch11ius r1;11~t0rmis, ']:~-fi..:nd1 orhym:h11.t 
,,,,7shhfJodi. Jfeioidogyn~ sp., [)if)-·lendws sp., Heiit o· 
:-.. !o,~h1s i11dicu.s. Ty!endws sp., Hemicriconemoides s n. and 
f-i.;,:;',~io ; . .-.ms indicus were encountered in rnost ~f tile 
O, ;!mplcs . f-! 01y;at!. Me/oidogy;e sp., and T. 1\;fas/;hoorfi 
\'_"~ ~;: fr!1111d to b:: dominant. T he average popuk!tion was 
c ~.;~en. 1:d to be 126.6 and 14 1.7 per 100 g soi l v;ith variation 
~· ! •..' · ~0 5 and 0-710, ~nd freqt1cm;y of d is1ribmion was 73 .2 

and 89 .7%,, respectively (Table l \. 

At rhe rime of harvest o f rice, a 56% incn:;~sc m wi:tl 
population of plant parasitic ncmatorlcs W?..!i ,1bscrved m 
untreak'tl 1:u11trdl lid1.b. ;\ maxirmm1 im~re:'lsc S:•f 9.~ 3% w;h 

nNiccd 111 population of l I oryw<' folluwed by T 
Afashhood1 (3fJ. 7%j ;md M.!:'oidogyne ( 23.9%L 1--'opulutions 

of illher nc:matodes we~e rnore or less at p~r or bdow the 
initial level. 

Among the different management pra1.:t!;:t:s tram­
plantation o f seedling:. from treated nursery h:d:; nae 11'.' 

effccr on the final populacion o f nc:matodcs i;i 1i1c: !ic i :.:~ ,·:t 
the time of harvest. In this treatment a 49% iw.:r .:~~t: \'. <:~ 

nuticed bm a 2.~ .5 per cent reduction ""'as nNiced 1r. pl·:>t> 
having transplantation of seedlings from trc:i:cd hed =. 
t.J gcther with ln:atmenl of flc::lc s with carbofo::in ·:!~, l k~ 
a .i:'ha. la •h is t reatment an mcrca.£e oi 27.6"l, in c;-op ;ieid 
·,\:.is rc:ordeC againsc ?he- 1uitte:.1!c .. ! L'>J~ur-i 

.'\.mong <he effec1 ~,f ..:i:[tur:il pr:i.:ticcs, Je{;p . .;ummcr 
ploughing recorded n maximum reduction of 36.9% on 
nematode population~ an<l a 23 .J~-'. increase in rice y ield 
follow~d by deep tilled plots. The r-.:asnn for this m ight bt 

that in deep summer ploughed er deep tilled fi elds 
nematodes were exposed lu external cnvirmllnental 
conditions and they were dis.turbed as their food resources 
were · also adversely affected. Deep summer plo ughing 
increases th.e t~mperature of the ~oil. The temperature of the 
soil and its associated and antagonistic effect also play an 
impo11an1 role in the survival of rnicrnbes. The nmximum 
mi::robe count was reported in sprir.g, rhc lowest hcing in :he 
summer and w in ter (Sarkar and Khan. '.!002. Khan l!f a! .. 
2002). t-lost micro-organisms pn:fer a rnngi:: of 15 to J:5"'C 
::Ch;.mg ('I a!, 1977'1. The temperature of soil rose Up to 5Q<•C 
during !I.lay and June in deep summer ploughd fi1:l<ls \Kh<tll 
et al., 2002). 

Deep pfoughing causes a decrease i:i the soil reflection 
coefficient. This is mainly due to the removal of the insulatin~ 

layc: from the soil surface and the expo~urc of the darkc~ 
more energy absorbing soil due to which deep ploughed fi e lds 
warrr:ed up mi:ne 1:1pidly (Khan. 1988). T!1c increase in 
temperature o f the soil and exposure of insulaling h:yer frvm 
tht: soil smface C'.au~ed 1he dccrca.~c of nematm!e growth ir. 
deep summer ploughed fields. Due to control ot' nematode 
populations. a significant increase in rice yield was ohscrvcd. 

.·\ cknowledgcmcnt. This .study i~ a par1 of chc DFID project 
(NRSP--R7830/ 39). The financial support received ftom DFlD 
is (bar:kfully ackm.1wlnlg.ed. 
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