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ON STEM BORER INCIDENCE AND YIELD OF RICE

S K. PANDA)' A. P. SAMALO?, N. SHI* and S. S. MISHRA!

The influence of variety, fenilizer lovels snd water management on the - stom  borer
incidence in summer rice revealed that nelther fertility levels nor continuous standing
water or alternate irrigation at 10 doys interval had a profound Fniluunco on. Iha dead
heart (DH) Incidence mainly due to low barer popu'ation in the early vnge:amra gruwlh

stage.
effect on ihe while earhead ~ (WE).

highar {16 8%) WE as comparad 1o the lower-doases and/ar no fortilizars.
point of low infestation and higher yizid M:P:K lavel of 80:45:45 was tha bost,

The third dose of fertilizer applied at pre-booting stage of the crop had'a digtinet
The N:P:K dose of 120:60:60 rasulted 5:nmfh:_am_1y

Eoth from the
Between

the rice variatles, Jaya and Daya the latter onp was more succeptible 1o the borers, -

The assured water supply in the
Hirakud Command area not only infu-
enced the cropping pattern but also
brought about a marked change in the
pest status. Growing of high yielding
rice varieties in both the seasons
coupled with improved cultivation
practices aggravated the severity of
gall midge, stem borers. leaf folder,
case worm etc. in this tract. Of late,
the scientists working for the contro]
of rice pests around the globe unani-
mously agreed that cultural control is
a vital component of the integrated
pest managamant

The infiuence of chemical ferti-
lizers on the inciderice of "stem borer
have been reported by Koyama, 1955;
Ishii and Hirano. 1958; lIsrael and

cated the influence of nitrogen only
instead of balanced fertilizers on-.the
stemn borer incidence.

Therefore. in the. present investi-
gation, the influence ‘of graded levels
of * balanced- fertilizers and water
management on the stem- borer inci-
dence and vield in two different rice
varieties such as Jaya and Daya were
tested,

MATERIALS AND METHODS

To find out the influence of irri-
gation; variety and fertilizer doses on
the incidence of rice stem borers, a rep-
licated - mld trial in a split plot design

Was conducted &t the Regional Re-

Vedamoorthy, 1963; Saha and Saharia, -

15?0 Hirano, 1971; Prakssa Rao 1972;
Raj and Morachan, 1973; Kisimoto,
1977: Nath and Sen, 1978; Palchamy

search Institute, Chipilma (Sambalpur)
during ' the summer, 1985-86. Thirty
three days old seedings of Jaya and
Daya’ uanetles were transplanted on
February 5 1985 at 15 x 20. cm spac-

and Nagarajan, 1978; Pillai et al; ings. The varieties and the levels of
1979 ond Saroja and Raju, 1981. fertilizer to the the plots, levels of irriga-
But most of the workers have indi- tion which were imposed from 30 days
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'Tabls'1, -Effect of varigty and irrigation on the stem borat incidence and yield of rice.

Dead heart at 75 DAT ({%,)*

White ear head (%5)1%

Yield® (kg/ha)

Variety Jaya Daya Mean Jaya Daya Mean Jaya Daya ioan
frrigation
Submerged 21.6 17.9 18.8 7.3 15.3 113 21374 17577 1947.6
E {4.8) CRE (4.4} (2.7 {3.8) {3.3)
Altarnate 204 19.7 20,0 3.6 13.3 g4 1985.5 1931.2 195684
(4.8} (4.8) [4.4) {1.8) {3.5} (2.7)
whean 210 188 5.5 14.3 20615 18445
(4.5)  (4.3) (2.3) (3.7
SE for variaty &
(M) firigation 0.3 0.16 30,11
c.o. for variaty &
(0-05) ™ irriqation NS 0.57 104.18

* Mean of three replications.

Figutes Insice the parenthesis ropresents the square root transformation.

after transplanting (DAT) till panicle
maturity were i) continuous standing
water of 6 cm and ii) alternate drying
and wetting at 10 days interval. The
N:P:K levels were 60:30:30, 80:45:45
120:60:60 kg/ha which were compared
with an untreated check. Full dose
of Ps0: and K:0 were given as basal
which MNs was given in three spilts as
per the local recommendations, No
insecticidal protection was given thro-
ughout the crop period.

Observations on the incidence of
stem borer were recorded at 10 days
interval staring from 25 DAT. From
each sub-plot 20 clumps were dizgo-
nally selected and the percentage of
DH were calculated from total tillers
to infested tillers. Pre-harvest obser-
vation on WE was recorded in the
similar manner from 1otal productive
tillers to damaged ones, The plotwise
grain yield was recorded leaving the
border two rows from all sides and it
was converted to kg/ha,
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RESULTS AND DISCUSSION

Effect of variety and irrigation on
borer incidence and yield :

Under Sambalpur agroclimatic co- -
nditions due to low night temperature
the stem borer activity usually remains
low upto mid March. Therefore, the
DH incidence in the observed plots
did not exceed 5% upto 65 DAT. With
the emergence of the first brood the
activity of stem borer increased stea-
dily and as high as 210 and 18.99,
(average) DH were recorded in Jaya
and Daya respectively at 75 DAT.

The borer damage was more pro-
nounced at the reproductive phase
particularly in Daya. The emergence
of the second brood coincided with.
the heading stage of Daya resulting
significantly higher percentage {14.3)
of WE as compared 10 Jaya (Tablz 1)
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Table 2. Inlluence of wvariely and.gradad levals of fortilizar on thesstem horar fﬂéid,ﬂ“ﬂ?”'!f‘ﬂ’;‘?ﬁii*] ﬂ““?'*

Dead heartat 75 DAT (%)* - White earhend (%)~ ©Yield® (kgfhe), L
Varlaty Jaya Daya  Mean! Jaya Daya = Mean. Jayer . Daya.. - Masn-
Fartilizar ™ e ———
(M:P:K in kg/ha)

60:30:30 23.9 18.9 21.4 5.1 127 84, 201B1- 237143 18852
(4.9) (4.3)  (46)  (21) (36}  (29) - X :

90 : 45 45 21.2 189 200 56. 112 8.4, 23653 22568 23110,

(@46)  (43)  (44)  (24) (34 (29) R
120 : 60 : 60 20.8 18.8 19.8 1.6 26.1 16.9 25388 - 2?_39 g -2?3_5_.3
@5 (43) (44 (28  (51) (3.9 g e
Mo fertifizer 17.2 18.7 18.3 3.5 62 4.8 1323.7 13671 1345.4

(4.2) (42)  (42)  (1.9) (28 (2:2)

SEmy  ©P(0.05) By S0 (0.05) SE(my-~CP (0.05)
Fertilizar 012 N.S. 0.13 0.39 5222 162,41
Fertilizer at - .
one variety 0.17 N.5. 019 0.55 7385 21554
Variety ati one B . '
tertilizer level 0.24 M.S. 0.30 0.96 63.9 192,82

® Mean of thres replications.
Figures inside parenthesis are:the' square- root transfurmad values.

Table 2. Influence of levels of.fertilizer and irrigation on the stem borer.incidence and.yiald of rice.

Dead heart at*75 DAT(%)*"  White ear head ()% Yield* (kg/ha)"

Irrigation Submerged Alternate Mean  Subm-  Alernate-- Mean®  Sgbmer- - CAlternate . Mean
erocd ged - ' '
Fartilizer
(M:P:K in kgfha).
60.:30:30 214 214 21.4 - 14:4 4.4 9.4 1779.4 + 1953.0+ 18662 "
(4.8) (4.6) {4.6) (3.7) (200 (2.9). . L,
S0:45:45 214 1689 200 8.4 8.4 B4 2134 2a08.7" 231 '[Z(.‘r
{4.5Y (4.3) (4.4y ' (29) (29) (2.9 _
120:60:60 19.8 19.8 198, 173 164 - 189 23436 22351 . 2289.3
(4.4 (4.4) (4.4) 14.1) {3.8)¢ (3.9) ¢ - '
Ma fertilizer 166 19.9 18.2 6.1 4.5 4.8 1453.9° 123_5.53' 13454
(4.0) {4:4) (4.2) {2.3) (2.2).. (2.2).. e
SE{m} . C'D'{D.ﬁaj SE (m): : 1:.1:1.['}_':},‘_=r : 'SE{m'_!- E'D'{ﬂ.{.‘rﬁjf-.
Fartilizer-at '
one irrigation .
level * 0.7 N.S.- 019 055 73.85 ' - 215.54,
Irrigation at one . :
fertilizer lavel 0.24 M.5. 0.30 * . 0.30 63.90 ~ 19284

#* [Meen of three replications :
Figures inside the parenthesis represents the square root transfotmation.

336



VARIETY, FERTILIZER AND WATER MANAGEMENT FOR RICE STEMBORER

June 1986]

"ozyjiiia) oN—"4

(ey/6x up N diN)
*09:0970Z1—"4 "Spi6HiQ06—"d '0Li0E:Q9—'4 ~—isISOp JAIILA]

‘Ue)lgwiopsuedl 1oos ssenbs oyl spuososdos gisayiueied Oyl SpEEY sainbi4
suoipados ooyl jO UEIN «

TEYOE  PprrOL BLO 9Z'0 "S'N ¥2'0 < {0AD| |A owEs 3o Jozjiiiad

LBtz LE0B oE'L  ZY'O SN vED —  |anDj AljI1a0} QWES 1B A

ELPL BSEE 180 €20 'S'N BLO —  {(IA) uoiabjly x Aapep
10°0). 5oy () 5o (50°0).q.y (Wlyg (500} gy (W4g

(g'g) (o) (£e) (ge) (g@) (el (ae) ) (e9) (%) (e1eusoipy)

E'LEGL  @'LLLL YEFEEZ VOEFEZ PELLL EEL 99 M2 gL gL '8l ol LBl LBl EE6L eheg

(1) (1) lzz) (zer () {s't)  (ev) (ey) (yy) (8% (preusayy)

S'SE6L  O'TOEL 99ZIEZ O'L8E? 9'9TI¢ 9E 9 V9 Vs gl v'0Z 68l 66F 61 SET eher

_ . g}l (gz) (6v) (eg) (s (1'y)  (gg) (zp) (¢ (zv)  (pebiowqns)

LESLL #7991 O0'8ELL TEBOZ TEFOL  E'SL 65 &FT Lol zozZ G'4L £oL o8l Lel €8l vheg

{egy lzey (ze) (sg) (67) fat)  (rw) (ov) (ee) (e'v)  (pobiowgns)

PLELIE  ¢'OPEL 2'ISGZ 9EVEZ 9BO6L EL ¥V 0L T9 L'g 91Z 0Ll LT TET TV chAer

uoped|

x Asep

uEay "4 “o ¥4 14 uveaN 4 g By 1y ueajy R T Janned

sley/by) pEIA *(Yo)pray see anym «(%) LvQ 9¢ o ueoy peag

a9y |0 Plelh puR 0DUGPIOU| 18IDQ WRIS AYE WO JB2Y)

a3} jo soaa] papoib pue vopelis ‘Ajouega jo 129))8 poulquwol g ojqel

337



PANDA, ot. al,

The mean vyield obtained from
Jaya was 2061.5 ka/ha while it was
18445 kg/ha in Daya. The reason
lor low vield in Daya may be due
to high percentage of WE.

Neither continuous submergence
nor alternate drying and wetting had
any influence on the stemborer da-
mage.

Interaction effect of variety and
irrigation :

The combined effect of variety
and irrigation on the stem borer atltack
revealed that Jaya under continuous
submerged condition recorded the high-
est percentage of DH (21.69) in the
tillering phase while Da\}a under similar
conditions showad maximum WE da-
mage(15.3%) in the reproductive phase,
Jaya grown under continuous sub-
merged conditions, even with higher
percentage of DH gave significantly
higher yield (2061.5 kg/ha) as com-
pared to other treatments. Besides
othier factors. alternate drying and wet-
ting permitted more weed growth
which might have influenced the yield.

Effect of fertility levels on the stem-
borer Incidence and yield :

Higher doses of fertilizer applis
cation apart from other things was
responsible for bringing about more
vagetative growth and more tiller
production, Hence, even if there were
more numbers of DH in such plots,
the percentage infestation were not
higher than in the plots with low fer-
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tilizer level or no fertilizer. Howave':.

‘varying doses of femhzars showed a

marked difference in the- WE expressmn
Plots recewving 60:30: 20 and 80:45:45
kg N:P:Kfha did not shéw: any ‘vari-
ation in WE incidence But c'dmbar'ed
to unfertilized plots they produced 85"/°
more WE.  Further mcreasmg the
doses to 120:60:60 level resulted sig-
nificanily higher WE panicﬁlafly in
[2aya (Table 2). Similar. _,observétion§
were also made by Samalo (1-981.).

Enhancing the fertilizer' dose .re-
sulted in a significant increasé in the
yield upto 80:45:45 level, The -yield
was increased by 521 kg/ha at N:P:K
dose of 60:30:30 and 996 kgl/ha at
80:45:45 level as compé'red. to ‘the
fields receiving no fertilizers. Further
increase in the N:P:K dose brought
about a significant increase in the WE
which in turn decreased the yféld

Interaction effect of vanety and irri-
gation :

The combined effect of fertility
levels and variety indicated that Daya
at 120:60:60 dose exhibited 26,19,
WE which was distinctly. higher as
compared to all othprlévels. On the
other hand, Jaya with the same fertility
status had less than 8% WE and re-
corded highest yield of 2538.9 kg/ha
as against 1323.7 kg/ha from the same
variety receiving no fertilizers (Table 2).

Highest fertilizer dose resulted sig-
nificantly higher WE in both the
water management levels ~(Table 3).
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Treatments receiving 90:45:45 levels
of “fertilizer - with alternate irrigation
produced signifieantly higher vyisld of
24087 kg/ha than all other treatments.

A critical observation of the re-
sults indicate that as compared to
water management, fertilizer applica-
tion haé, a' marked effect on the borer
incidence and the vield of rice. It
appears that both from the point of
low borer incidance and economy
90:45:45 level of ‘N:P:K will be more
temunerative,
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