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scedlings was 18.83 cm and 1.59 emn respectively
while in control it was 26.48 cm and 1.89 cm,
Sulphur being a constituent of amino acids like
methionine and cystein, its deficiency will
definitely inhibit photosynthesis which in turn will
affect the growth and development of plant, Due to
deficiency there was a reduction in the content of S
in plants (0.09%).

The initial symptoms of zinc deficiency was
interveinal chlorosis of young leaves. Gradually
chlorosis spread to young leaves also. Leaves
produced were small in size. The internodal length
was also shortend. Abscission of leaves was also
noticed, Youngest leaves remained small and
clustered resulting a rosetted condition. Tusi (1948)
stressed the importance of Zn for the synthesis of
tryptophan, a precursor for TAA, the important
hormone responsible for cell elongation, When Zn
is deficient with in the plant, RNA concentration
gets reduced by the activation of oxidative enzyme
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resulting in decreased protein synthesis which may
also contribute to reduction in vegetative growth.
The foliar content of Zn was found to be 21 ppm
while in control it was 63 ppm.
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Effect of different levels of white backed planthopper, (WBPH)
Sogatella furcifera populations on different rice cultivars
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ABSTRACT

A Tield experiment was conducted during the harif 1986-87 to study the effear of
different population levels of white bucked planthopper (WBPH) Sogatella furcifera (Horvath) on
five rice varietics viz, ARC 10550 (resistant), Co 22, Co 13, Triveni (moderately resistant) and ACM
9 (locas check). The scedling screening bulk test indicated similar reaction to 5. furcifera in the
resistant and moderately resistant varieties. However, field screening showed that Triveni was more
tolcrant than other varietics, s evidenced from the low reduction in the mean plant height and plant
weight. This clearly indicates the ability of Triveni to survive and produce more number of
productive tillers cven at higher population levels of WBPH. On the other hand, a minimum
population of 25 WBPH/plant was sufficient to cause a significant reduction in (he plant vigour,

height and weight in all the varietics.

KEY WORDS :

The white backed planthopper (WBPH),
Sogatella furcifera (Horvath) has become one of
the most serious pests of rice in the last decade in
India (Vaidya and Kalode, 1981). Under favourable
conditions, WBPH can multiply faster and cause
hopper burn (Gunathilagaraj er al., 1983). More
:mphasis is now placed on breeding or growing

WBPH, Population Levels, Rice Varieties, Tolerance,

resistant varietics in the field 10 check the
population growth of WBPH., However, thesc
resistant varieties are also being subject to the
attack by the different populations of WBPH on
account of their narrow genetic make-up. Breeding
a variety which is resistant to all the populations of
WBPH is rather a very difficult and time
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Table 1, Reaction of rice varicties to WBPH

WVaneties Mean ginde
ARC10550 1.0
o2 5.0
LCO 13 50
Triveni 5.0
ACMYS 6.3

Mean of three replicalions

consutning ‘one, Hence, varieties having field
resistance, otherwise called moderate resistance

governed by polygenes could prove useful in the’

pest management programme. When a moderately
resistant or tolerant variety is grown, the natural
enemies have more prey to feed on and can better
sustain themselves in the field. So in terms of pest
management, a high tolerance level results in a high
economic threshold and less damage to the crop
(Nalini and Gunathilagaraj, 1994). Thus the number
of chemical sprays can be reduced in an integrated
pest management system (Headley, 1972). This
paper summarises the results of experiments

Table 2. Field tolerance in rice to WBPH

conducted to locate the varieties tolerant to WBPH
in the field.

MATERIALS AND METHODS

Modified seedling bulktest

Five varieties of rice viz., ARC 10550, Triveni,
Co 22, Co 13 and ACM 9 were sown in 5 cm rows
each in wooden trays (60 x 40 x 10 cm) with 30
seedlings per row. Susceptible TN (1) was included
for comparison. Ten days after sowing, seedlings
were thinned and infested with five-second and
third instar nymphs of WBPH per seedling,
Damage rating was done when 90 per cent of TN
(1) plants died.

Effect of different insect levels on test varieties

A field experiment was conducted during
kharif 1986-87 to study the effect of different levels
of WBPH populations on test varieties viz.,, ARC
10550 (resistant check). Triveni, Co 22, Co 13
(moderately .resistant) and ACM 9 (check) were

WBPH population (No/hill)

Varieties 0 25 50 100 Mean
ARC 10550 10(1.0)a 45(220)b 5.0{2.22)be 6.0(2.45)d C 4130194 a
co22 1LO(LDYa 5.5(2.34)ed 5.0(2.22) be 7.5(2.74)efe 4750207 b
coi3 1L.o(lL.0)a 55(2.24)¢d 5.5(232) ed B3(29hg S13(2.0d)e
ACM O LO(.OYa 1.5(2.80) 1 7.5(2.72) ef 850292 6.13(2.37)d
Triveni 10(1.Ma 5.5(2.34) cd 70264 e 1.502.72) el 5.25(2.18)¢
Mean LoD A 570239 B G00(240 B 160275 C

CD (P =0.08) : Varieties =0.045
Population = 0.037
Interaction=0.18

Mean of three replications. Figures in parentheses are transformed values; Means followed by a common (small and capital) letter(s)

are not significantly different ot 5% level.

Table3. Population of WBPH on test varictics at harvest (1956-87)

WHFH population {(NoJhill)

Varieties 0 25 S0 1063 Mean
ARC 10550 0.5(0.71) 23.25(4.78) 49.75(6,93) TT00(8.7% 3763528
co22 0.5{0.713 20 00(5.37) A4725(6.80) B1.50(9.02) R R H
cola 50713 22,00 (4.68) 35.5005.92) R775(9.34) e85 060
ACM O 05071} 2625 (508 562507.49) 93.7509.65) 105700
Triveni Nn.500.71) 25.00(4.95) 46.75(6.24) TET5(504) I3 A28
fean D5 (0TI A 2520497 B 47306681 C BR2S(BUE) D
CIIT =0.05) : Vaneties =014
Papulation = (110

Interaction =051

Meon of three replications, Figures in parentheses are transformed values: Means followed by o conunon (sl and capital) Jeter(s)
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Tabled. Effcet of different levels of WBPH populatlon on helght of rice varleties

Plant height (cm)

- WBPH population (No./hill)

Varictics 0 ' 25 50 100 Mean
ARC 10550 133.00b 100,38 cd 101.00cd 95.26 def 107641
(11.53) - (9.99) {10.04) (9.76) (10.33)
co 146.38 a 96.88 cde 10313 ¢ 9288 cfg in9.8la
(12.10), ©(9.83) (10.13) (9.64) 110.43)
co13 145.80 0 095.62 def 95.63 def Bo.00g 106.51 b
{12.07) (9.76) {7.76) (9.43) {10.20)
ACMY 76.70h 64.251 38.83§ 5248k 63.06d
(8.76) (8.01) (7.67) (7.24) (7.92)
Triveni 90,53 1g 7390 h 68,901 67.151 75.02¢
(9.51) {8.60) (8.20) 8.19) (B.65)
Mean 118438 B621C 85.50B 79.28 A
(10.79) (9.24) (9.18) (8.85)

CD(P=0.05): Varieties = 0,076
Population = 0.06
Interaction = 0.30

Mean of three replications. Figures in parentheses are transformed values; Means followed by a comimon (small and capital) letter(s)

are not significantly different at 5% level.

selected from the seedling bulk test. Forty days
after transplanting, three randomly selected plants
of test varieties were individually confined with 0,
25, 50 and 100 nymphs of 1-2 day old WBPH. The
plants were caged with mylar film cages (20 x 90
cm) after release and the populations were
maintained until harvest, Population of WBPH and
damage rating were made a week before harvest.
The biometric characters viz., plant height, weight

and root length and weight were obscrved after
harvest (Ho et al., 1982),

RESULTS AND DISCUSSION

Using modified seedling screening technique,
all the five rice varieties were tested for their
reaction to WBPH. Of them, ARC 10550 was
found to be resistant with a damage grade of 1 and
Co 22, Co 13 and Triveni were moderately resistant
with grade 5 (Table 1).

Table 5. Effect of different levels of WHPH population on weight of rice varieties

Plant weight (g)

WEPH population {No./hill)

Vareties 0 25 50 100 Mean
con L1676 b 31.86 ghi 33,84 fphi 32.50 ghi 53740
(10813 (5.56) (5.80) (3.59) (6.94)
ARC 10550 131.5T a 3893 ef 31.82 phi 34,89 fgh 59.30a
{11.47) (5.22) {5.58) {5.85) (7.28)
Co13 118.83b 3781 efp 43.0le 31.00 ghi 57.89a
{10.90) {6.10) (649} (5.55) (7.26)
ACM 9 T4.17¢c 22.06] 2031 jk 1512k 32014
(8.61% (4.64) (4.42) (3.87) (5.38)
Triveni 5691d 3141 ghi 29.24 i 28.433 39.50¢c
(7.54) (5.59) (5.40) (5.28) (5.95)
Mean 9965C 32418 IB2A 2839 A
(9.87) (5.62) {5.34) {5.23)

JCD{P=005) : Varieties =0,14
Papulation = 0.1 |
Interaction = (L.56

Mean of three replications. Fizures in narentheses are transformed values: Means followed by a common (small and ca ital) letter <
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Table§, - Effect of different levels of WBPH population on the root length of rice varieties

Root length {cm)

vyt WBPH population (No./hill)
Vaorietics , 0 25 50 100 Mean
ARC 10550 ©26.10 22,00 21.00 19.87 16.68e
{5.90) (5.41) (5.29) (5.14) {4.08)
C0z22 2623 2027 2113 19,23 16.28d
(591) (5.19) (5.30) (5.06)" (4.02)
co13 25,60 18.20 20.40 19.70 15.73¢
(5.84) {4.92) (5.20) (5.23) (3.96)
ACMO 17.00 1343 13.33 10.90 10.25a
(4.76) (4.23) (4.40) (3.80) (3.19)
Triveni 21,40 16.27 14.80 16.80 [2.99b
(4.01) (3.53) (3.31) (3.55) (3.60)
Mean 17.45 13.55 13.59 12.98
{4.16)C (3.67)B (3.66) B (3.58) A

ZD(P=0.05) : Varieties =0.035
Population = 0,028
Interaction =0.14

Mean of three replications. Figures in parentheses are transformed valees; Means followed by a commen (small and capital} letter(s)

are not significantly different at 5% level.

The moderately resistant varieties had slightly
higher grade than that of the resistant variety at all
the three insect levels. Among the varieties tested,
ACM 9 was the most sensitive to insect feeding
damage with a significant reduction in the plant
‘vigour, when the insect population increased from
25 to 100 per plant. This trend was not observed in
the resistant check ARC 10550. Among the
varieties tested ACM 9 recorded a over all high
damage rating of 6 .13 followed by Triveni (5.25)

as against 4,13 in resistant variety ARC 10550 at
the time of harvest (Table 2). This indicates that the
resistant and moderately resistant varieties are able
to support a certain increase in the population of
insects in the field. At higher population level (100
/ plant), the damage rating was higher in all the test
varieties. Among the two insect levels viz., at 25,

.50/ plant, the difference in damage rating were not

significant. The population trend in test varieties at
the time of harvest showed that there were

Table 7. Effect of different levels of WBPH population on the root weight of rice varieties
Root weight (g)
WBPH population (No./hill)
Varieties 0 25 50 100 Mean
ARC 10550 1577 8.37 9.15 7.51 1020¢
(3.97) (2.09) {2.20) (1.88) {3.15)
con2 14.86 9.65 10.87 9.24 1.05e
(3.85) (3.10) (3.29) (3.04) (3.32)
ACM 9 1.1t 7.05 6.65 6.13 7132
(3.33) (2.63) (2.56) (2.44) (274}
col3 12,80 9.90 5,64 927 10404
{3.57) (3.13) (3.100 (3.04) {3.21)
Triveni .13 7.80 8.23 7.18 601 b
(3.34) (2.80) (2.87) (2.67) (2.92)
Mean 1303D B.37TH 891C 7.86
(3.61) {2.91) (2.97) {2.78) A

CD (P =0.05): Varieties = 0.047
Papulation = 0.037
_ Inleraction = (LIET

Mezn of three replications. Figures in parentheses are transformed values: Means followed by a common (small and capitad) letter{s)
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considerable variations among ACM 9 (44.19) Co
22 (39.94) and ARC 10550 (37.65). Varictics Co
13 and Triveni were on par with ARC 10550 (Table
3).

The plant vigour, height and weight were
significantly low in all the five test varieties. The
mean plant height recorded in various test varieties
was comparatively low (Table 4). Similarly, in all
the test varieties, the mean plant weight, root length
and weight were considerably very low when
compared to the check plants at’O" level. On an
average, 50 per cent reduction in plant weight, 8-10
cm reduction in root length and 3-5 gm loss in root
weight were recorded in all the test eniries (Table
3,6 and 7). The higher population level of WBPH
caused a significant reduction in the plant height,
weight, root length and weight in all the test
varieties. But among the five varieties tested,
Triveni had the ability to compensate for the
damage caused by higher WBPH population. This
was clearly evidenced from the less reduction in the
mean plant weight 36.5 gm as against 56.51 gm in
the uninfested plant.

Based on the results of the study, it is clearly
evident that tolerance is an ideal component in any
pest  management programme. Thus, the
resistant/moderately resistant varieties were able to

Madras Agric. 1., 83(1): 24-26 January 1996

support/tolerate the differcnt levels of population a;
evidenced by a higher plant height and weight. This
also coincides with the higher root length and roo:
weight of ARC 10550 (16.68 cm_and 10.20 gm
Table 6 & 7) as against (10.25 cm and 7,73 gm) it
ACM 9. The overall results showed that &
population of 25 WBPH/plant was sufficient tc
cause a considerable reduction in plant height
weight, root length and weight in all the varieties.
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ABSTRACT

Trials were conducted for ameliorating the red lateritic soils of Vamban with organic and
inorganic amendments under maize - black grum cropping sequence. The results revealed that
application of pressmud (S tha) significantly increased the grain yield of maize. While soil pH was
significantly increased due to pressmud (5 Uha) and lime (2 tand 4 t /haj, soil hardness was anly
marginally influenced. Applieation of amendments did not influence soil ovailable nitrogen and
phosphorus, but FYM (5 vha) significantly increased the soil available potassium. Thers was
indications of the residual effect of amendments on the subsequent crop.

KEY WORDS :  Amendments, Soils, Surface Crusting, Soil Properties Yield

Soil crusting is a major factor causing poor
seedling emergence of several crops. In semi-arid

tropics, millets are generally grown in soils of poor
physical structure, for example, Alfisols, which are



