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Assessment of crop losses due to insect pests and weeds in rice {(Oryza safiva)
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ARSTRACT

An experiment was conducted during Tainy season {kharif) 2002 and 2003 to deteruiing crop losses dite 1o muliple

pests in rice (Orvza sativa L.). The rice crop was found infested will leaf folder [ Craphalocresis medinalis (Guenee)] and
weed (Echinechloa colong L), Besides stem borer {Stirpuphaga incernilas Walker) incidence was simulated by artificial
tiller removal. Pest incidence levels as well as associaled vield losses varicd during two years. The leaf folder inflicted a
vield loss of 4-5 % duing two years while leaf folder and woeds together caused 10-14% loss in vield, Astificial tiller
temoval @ 25-50% hefore flowering and aficr flowering during first year resulted in 11-27.2 % sud 16-31% yield loss,
respectively. During 2003, 25-75% tiller removal before flowering cavsed 948 2% vield loss while 25-50% tiller removal
after flowcring caused 15.2-24.4 % yicld loss. The rice crop could compensate for the tiller temoval o a certain extent
during vegetalive growth phase. The yield losses due to malfiple pests, such as leaf folder and weeds together were not

found to be addirive.

Key words: [nsects, Multiple pests, Rice, Weeds, Yicld loss

Growth in productivity of rice has shown either a decline
or slagnation in several intensive-farming districts of Punjab
and llaryana due lo scveral biotic and abioiic influences
{Sinha ef al. 1998; Aggarwal er al 2000). Siddig (2000)
reporled that bacterial leaf blight, blast, stem borer, leal
folder and plant hoppers constitute today the maujor yield
limiting biotic stresses in rice. Occurrence of several pests
simultaneously in field is a rule and not an exception. A crop
may behave differcntly to the presence of a single pest and
multiple pests and the crop losses muy not always be additive.
Therefore it becomes necessary to determine crop losses due
to multiple pests (0 have a clear picture ol pesis’ damage
potential. E

MATERIALS AND METHODS

Picld experiments were conducted with “Pusa-834 rice
(oryza sativa 1.) in a randomized block design with 3
replications during ramy season (kharif) 2002 and 2003 at
Indian Agricultural Research Institute, New Delhi. Rice
norsery was sown on 15 and 16 June during lwo vears,
respectively and (ransplanting was carried our an 20 July
during both years. Nitrogen was applied as urea @ 120 kg
N/ha in 3 equal splits at transplanting, tillering (18 days after
transplaniing) and panicle initiation (32 days after
transplanting) during first year, whereas it was applied as
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urca @ 150 kg N/ha in four cqual splits, at transplanting,
tillering (17 days after transplanting), panicle initiation (36
days after transplanting) and heading (50 days afller
transplanting) during sccond year. Plot size was keptas 3 m
x2m during both the years, however spacing was 15 ¢m x
15 em during the first year aud 15 ¢m x 20 em during the
second vear. The plots were separated by an open space of 1
m. In‘igﬂlin‘m was applied daily in nursesy, while main field
way irrigated every alternate day. The treatments in two
experimeants werc as follows,

Treatments in 2002

T,. crop complelely free (no weed, no insect, no disease);
T, only leaf folder present; T, Leaf folder and weeds present;
T,. Only weeds present; T, Protection from 40 days after
aansplanting onwards; T, Protection from 60 days after
wansplanting; T,, Protection from 80 days after transplanting;
T, Tiller removal @ 25% hefore Howering (50 days after
transplanting) to mimic stem borer damage; T, Tiller removal
@ 50% before flowering (50 days afler transplanting): Tl
Tiller removal @ 25% allcr flowering (70 days afler
transplanting and T, , Tiller removal @ 50% after flowering
(70 days after transplanting)

Treatments in 2003

T,. Crop completely free of pests; T,, Only leal folder
present; T, Leaf folder and weeds present; T,, Only weeds
present; T, Protection from 50 days after iransplanting
omwards; T, Protection from 70 days after transplanting
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onwards; T, Tiller removal @ 25% before flowering (40
days atter transplanting); Tq Tiller removal @ S0% before
tiowering (40 days afier transplanting); T,, Tiller removal @
75% before Mowering (40 days afller ransplanting); Tion
Tiller removal @ 25% before flowering (50 davs after
transplanting); Ty, Tiller removal @ 50% before flowering
(50 days after transplanting); Ty Tiller removal @ 75%
before flowering (S0 days after transplanting); T,,, Tiller
removal @ 25% after flowering (70 days after transplanting)
and T, ,, Tillet temoval @ 506 aft
transplanting)

The treatments during second yearwere modified shightly
based on expericnce of the first year. Thata on incidence of
pests were recorded at weekly interval in various treatinents
following random sampling. The leaf folder [Craphalocresis
wedinalis (Guenee)] incidence was recorded on 6 hills in
each treatiment by selecting 1 hill from each of the § centre
rows of the plot. Total leaves and infested leaves due 1o leaf
folder were recorded on each hill and per cent leaf folder
mcidence was determined. The freatments, which were to be
proleeted against the pest were sprayed with profenofos
insecticide @ 2 mWite of water.

In the detillcring treatinents, tillers were arlificially
remaved to simulate the cifect of stem borer dama ge on rice
growth und yield. Tiller removal was carried oui hefore
flowering as well as after flowering depending upon the
treatment. i

For mimicking crop-weed interactions, the weeds were
removed manually as and when required in different
reatments. The crop, which was protected from all pests
from 40, 60 and 80 days afier transplanting onwards, the
weeds were remaoved at the respective stages and after that
these were not allowed to atow in the field. Weed biomass
was oven dried and weight was recorded,

The crop was harvested at physiological maturity and
fresh weight of biomass (grain-+straw) was recorded in the
tield. From this a sitb-sample (about one-tenth) was weighed
and hrought to laboratory and total dry matter (TDM) wus
recorded after oven drying at 70°C, After thrashing, the fresh
and dry weight of grain yield was also recarded for each plot
scparately.

One thousand grains were counted from the vield of
each plot. these were oven dried at 609C for two days and
1000-grain weight was recorded. Likewise graing of all the
hills in 1 m? area were seighed and based on 1000-grain
welght, grains/in® was determined.

The data on TDM, yield and I000-grain weight were
analyzed by two-way ANGVA, taking replications as hlocks,

RESULLS AND DISCUSSION
Yield and dry matter reduction dite to pesiy

There: was incidence of leaf folder, Crnaphulocrosis
medinalis and weed specics, Fehinochlon colona in the crop.
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The yield and drv matier in different lreatments in first vour
{Table 1) varied trom 4 919 7 120 and 10 36915 475 kgiha,
respectively while during second vear (Table 2), these weg
2 847-5 499 and 7 12613 132 leg/ha, respectively. The vield
and dry malter were less in second year comparcd to the
previous year due to seasonal differences and less number of
hills planted ( Plant-to-plant spacing was 20 om compared
with the 15 cm in previous yaar).

The leaf folder incidence varied from 2.0 to 6.6% in the
first yeax (T,) with the peak incidence recorded at 57 days
afier lrﬁhgpliri ting while it reached up 20% during the second
year (T,) with peak incidence a1 773 days after transplanting,
Despite higher pest incidence in the lauer year, the vield apd
the TDM loss was only 4 and 6.6%, respectively compured
with the corresponding loss of 5 and 4% during the former,
therchy indicating that it was not only the total incidence
which mailered for yield loss but crop stage at which it
occurred was also crucial. Duting first year the highest pest
incidence cuincided with panicle emergence/(lag leaf stage
of the crop at which the CIap s most prone to pest attack
(Satish 2004).

In the weed treatment during first year (T,), the weced
dry biomass measured at Crop maturity was 380 kg/ha, causing
8.5% loss in dry matter and 10% loss in grain yield due to
reduction in the grain nomber (Tahle 1). During second year,
the weed biomass was 3-4 times more than the last year that
could causc a yield and TDM Tloss of 14 and 14.5%.
respectively due w their increased intensity (T 4 Due to
wider plant spacing in the sccond year, the weeds were able
to grow betier and cause heavier yicld loss.

When leaf folder and weeds together (T,) infesied the
crop during the first year, the incidence of the lcaf folder
was more or less similar ro T, treatment (leal folder alone),
Whereas the weed biomass was sl ghtly less than T, treatment
(weeds alone). The yield loss in this treutment was
nevertheless similar 0 the treatment having only weeds
(T,). Similar trend was witnessed during sccond year, where
leafl falder and weeds togelher (T} und weeds slone (L)
caused 14% loss cach although there was not much
difference in weed biomass in these two treatmenls. Thig
indicated that effects of the leaf folder and weeds were not
additive and there was compensation in the rice crop when
multiple pests occurred. The non-additivencss of vield losses
duc o leaf folder and weeds mizht be due to their differen;
pest damage mechanisms because leaf folder is a tissue
consumer, whercas weeds acl. as resource stealers (Aggarwal
et al. 2004).

There were different populztions of leaf folder as well s
weeds, when the crop was protected for varving periods.
During first year, the crop exposure w joint attack of the leaf
folder und weeds up o 4 days after transplanting (T,) did
a0t cause any appreciable effect on yield as well yield
components (Table 1. Flowever when CIOp was exposed m
the pests up to 60 days aficr transplanting (L), therc was 7
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Tuhle | Pest damage, vield and total biomass for ‘Pusa 8347 rice during bharff 2002

Fem.m sk Crop age
Days aller apsplaoting (DAT)
35 40 30 57 a5
T,, Completely free - - - - -
T, Leal [older 204 204 578 359 374
(%5 folded leaves)
T,, Leafl folder and weeds (ke/ha) 2.8 246 696 639 497
T, Weeds (kg/ha)
T,. Protection fram 40 DAL 1.59
Leaf folder and weeds
T, Protection from 60 DAT 1.70 3720 &77 654
| eaf folder and weeds
'L, Protection from 30 DAT 245 299 4,19 4382 319
Leaf fulder and weeds
T,, Tiller removal 5
@ 25% - 50 DAT
T,, Tiller removal 30
@ 50% - 50 DAT
T, Tiller removal 25
@ 25% - 70 DAT
T,..Tiller removal 50

@ 50% - 70 DAT
CD (P<0.05)

and 6.3% loss in yicld and biomass respectively duc to
reduction in grain number, Further exposure of the crop to
pests up o 80 days after transplanting (T,) did not cause
much increase in yield losses. Similarly in second vear,
when crop was exposed w pests up to 50 days after
transplanting (T), there was 2 and 3.5% loss in yield and
biomass respectively. However, crop exposure to pests up to
70 days after transplanting (1) resulted in a yield loss of
13% with a biomass reduction of 20% due to higher incidence
of pests as compared to last vear. These results indicated that
rice crop was most sensitive to pest attack between 50 and 70
days after transplanting and it was less prone to pest aftack
in early as well as later stape of crop growth. Satish (2004)
found the rice crop to be most prone o leaf folder attack
during panicle emergence stage of the crop (50-00 days after
transplanting). Similarly, the weeds were less problematic in
transplanted rice during initial stages and they actually started
growing after 40-30 days alier ransplanting.

When tllers were removed before flowermg to mimic
stem borer damage at differeut intensities, there were
significant losses in total dry matter as well as yield (T~
T. ). The reduction in grain yield and TDM varied from 11to
31 and 16 to 33%, respectively during the first year (Table 1)
while during sccond year (T,-T,,), the reduction was 9-
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YVield Dercent TIDM ler cent 1000«  Grains/
(kg/hay reduction (kghey reduclion  grai ur?
0 wt (mg)
- 7129 - 153 476 - 20.0 34 606
6772 3 14 860 4 2001 32391
0 450 " 9.5 14 G20 9 201 31 502
268 v
380 400 10 14 150 a5 2007 IR
7050 1 15 400 0.5 05 34 390
255
fH 5049 7 14 46 6.5 203 32 507
280
& 350 8 14 330 7 20.5 32 12
418
6 350 11 2 950} 16 232 19 953
5 190 272 10 630 31 2121 21 169
5 088 16 12 536 19 20.5 32 126
4 919 31 10 368 33 21.1 25 &87
2 600 0.0

650

48.2% i the vicld and 12-46% in the TDM (Table 2 )
depending upon the time of removal and intensity. These
reductions were mainly due o reduced number of grains.
The quanmim of loss increased with increasing crop age al
the same intensity ol tiller remaval. '{his happenad becanse
rice plants coold compensate for the stem borer damage
during early prowth stages due w production of new tillers
(Dale 1994).

Twir years experimentation tevealed that rice crop could
compensate for attack of leaf folder, sicm horer and weeds at
early stages of crop growth. The damage due to multiple
pests such as leaf folder and weeds together was not additive.

Tt is evident from the present study that dce crop coold
compensate for pests’ damage before flowering throngh
production of tillers. Also the effects of muliiple pests were
not found to be additive and thus the crops hehaved differently
when the pests were present individually and when these
were present logether, Therelore higher pest population/
damage than simple economic thresholds may perhaps be
tolerated when multiple pests infest the crops. These facts
must gel attention before attempting pest management
measures in these crops. which would help o avoid
unnecessary expenditure and prevent environmental
conramination.
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Table 7 Pest damage, yiohl and total biowass for “Pusa 824' rice during Kharif 2063
ﬁéwﬁem o _ - . Crop age Yield " Per cent TDM  Per cent 100? Graing!/
Duays after fransplanting (DAT) (kgsha) reduction (ka/ha) reduction grain ur’
44 53 59 66 13 85 wt {mg)
T Completely iree - 2 - - & - 5499 13 132 - 2278 24139
T,, Leaf folder 351 156 247 129 146 527 4 i2 259 6.0 2545 22507
(% folded laaves)
'}, Leaf folder and 225 217 51% 1246 1068 -
weede (kg/ha) 1299 47 8, 14 i1 045 §43 2356 Z0 LD
T,, Weeds (kg/ha) {321 4703 Y14 11224 143 2T 2078
T,. Protection from 50 DAT 3.47 LREY 2
Leaf folder 5372 12 666 Lo 2313 232
and weeds 482
T Protection from 70 DAT 4.0 321 33 650
| eal folder and weeds vite 4771 13 10 482 20 2263 21083
T,. Tiller removal @ 255 - 4} DAT 5 5010 G 11 586 12 2337 21 437
T, Tiller removal @ 50% - 40 DAT 50 4 477 17 9792 25 23722 19280
T,. Tiller removal @ 7% - 40 DAT 75 3 648 34 7525 43 27212 15778
T |, tiller removal @ 235% - S0 DAT 25 4 944 10 11 356 i4 23,51 21033
o1
T Tiller removal @ 50% - 50 DAT 50 42272 23 § 838 33 23.66 17 344
T, Tiller removal @ 75% - 50 DAT 75 2R47 482 f1z6 46 2335 12192
T,, Tiller removal @ 25% - 70 DAT 25 4 664 152 {0701 19 2299 20287
T,,. Tiller removal @ 50% - 70 DAY 50 4 150 24.4 3 459 36 22.57 18413
C D (P<0.03) 417 11 94 0.58
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