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CONCENTRATION IN MILK CONSTITUENTS OF CROSSBRED

(JERSEY x SINDHI) COWS AS INFLUENCED BY STAGE OF

LACTATION AND FEEDING DIETS

'_'Rfij Sharma, Neeraj And J. Prasad
fﬂ'l’.l'.r!f_]' of kel Sci. & AH, A AL, Allahabad

éSTHAET

- The present investigation is based on concen-
-' palion of milk constiteents{Fat, SNF, TS, Protein, Lac-

L. Ash, Ca & P) as influenced by stage of lactation
“anid three feeding diets in 24 crossbred cows, Healthy
:’ﬁwsufﬂm 10 vears age divided into three groups of
%ﬁramrmﬂa ineach for theee treatments viz., F1(Wheat
- Bhu

sa +concentrate), F2 (green fodder + concentrase)
_ ‘and F3 (Wheat bhusa + greens + concentrate). Three
- of lactation of cows were early (upto 3 months),
* middle(d-7 month) and late {8-10 month). Among the
omstituents milk fat increasd significantly with the in-
ease in the days of lactation, but protien & lactose

rereased with the lactation stage. A non-significant
st of lactation on SMF, TS and water was observed.

pe of lactation,

. Key words : Concentration, Crosshreed, Lactation

s m:llng dieds.

Milk is nature’s perfect food and it's essential
' for raising the young mammals. The concentration of
ingredients in milk influenced by various factors viz.
\ breed, stage of Imtaum,, geason, niture oF soil, cattle
" race, type of feeding cto. (Prasad, 2002). Therefore
 the knowledge of synthesis ofmilk constituents end se-
| cretion in relation to the health and nuiritional status in
| lactating animals is of immense importance. The miner-
n]smnuﬂ:pmfmmamu]nmdnufmﬂrh The function of
| minerals is precisely employed as wseful indicator of
Eﬂmﬂlph}'smhg;m] stage and mammary mefabolism
of the lactating animal {Peaker & Faulkner, 1983).
Hlenice, the present study on concentration o fmilk cor-
mnmammﬂknfmtmdﬂmt Red sindhi) cows

qgniﬁmmaibymgequﬂﬂnnmﬂrmﬂngdmm

H

& Pinash of milk reduced significantly with the

MATERIALS AND METHOD

The experiment was condugted on 24 healthy
crosshred cows of nearly same age (8-10 years) di-
vided into three groups of B animals in each for throe
reatments viz, feeding wheat bhusa + concentrate
{F1), green fodder + concentrate (F2)and wheat
bhusa + greens + concentrate (F3), Lactation stage
of the cows were early (L1}, middie (L) and late
(L.3) which includes the cows upto three month of
lactionin L1, cows ind to 7 month of lactatron in L2
cows in 8 10 10 month of lactation in L3, All the treat-
ments were replicated 8 times ina factorial designof
3x3, The dry and green fodders were fed ad. lib. in
the ratio 1:1 to meet the requirement of DCP and
TDM for the maintenance and production of milk in
cows. The milk samples from cows collected for 21
days and *analyzed for the concentration of fat, pro-
tein, lactose, SNE, TS, ash, Calcium and P as per
AQAC {1972),

RESULTS AND DISCUSSIONS

Fat : Percent fatinmilk of cows in L1, LZand L3
stage of lactation was 3.86,3.50 and 4.13, respec-.
tively. Similerly per cent fat in milk of cows under 3
diets viz., F1, F2 and F3 was 3,80, 3.50 and 3.90,
respectively. The results showed an increwse in fat
i milk of cows of F3 diet compared to Fl and F2
diets. These results are in line with the obstevations,
of Patle and Mudgal (1976) and Saijpaul ef. al,
{2005); Some investigators. Abdel er. al, 1977;
Kawelker er af, 1978 and Kang et, al, 1994 re-

ported tnum::gmﬁ:-ﬂm effect of feeding diets on

the fat per cent in the milk of cows which is not in

agresment with the resmtufthepmlsmdy
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Protein : Per cent protein in milk of cows inL1, L2

under 3 diets viz., F1, F2 and F3 wag 4 66, 4.6

i i i s infuenced by three lne
TABLE 1. Mean value of different m“mrl:-:d'?:: pioip P hree actation vay, g

e, L2 _I-_-_i_ F1 Fl_ 1 hee
i_m:;:#m'rﬂﬂﬂ“ 3E,, 1500 3.13a 1.18a an‘_% 8,50 e
ot 329h | 2eob | 279 | 3Mdb Ty ik
Lactose % 4.72b 4.61b 4.54b 3,600 4.ﬁan__‘“'3-h..,5 S e o
Az u-E-II-ﬂ- “-.Hh‘ DE‘E [:In.'ﬁ‘nn Dﬁ}h _--_-{rﬁ--j-i;_“" .::I'FT‘I‘
TE W 83la 8.56a 8.27n 3;351:; S.46h T e .ml'i-_ -
o 12.23a 12.14a 12372 | 12.14a 1218 |5y :ﬂ_i ]
Fvater % 83.03a 88.02a 87.71a 8825 87874 "‘ﬁ'-ﬁ.., f:..l
SR 0.18b 0.13a 1.15a 01460 U160k i i
P % 0.16a 0.153b 0. 14 0.13b 0. 14b N :IE
(e

TABLE 2. Interaction effect between lactation stages (L) and feeding dicts (F); 12.3

Milk Lactation stage (L1) Lactation (L) hcminnTEE@': mﬂ

| components | F1 Fl F3 Fl L L, Fl L4 1 R ok
Protein®% | 338a | 326 | 3248 3040 | 2.94a | 280n | 298y | 2.70s 1_515"' e
Laciose® | 4.74a | 4.73a | 4.70a | 4.63a | 4.64a | 4560 | 4.60a | &3da | g3y s
[Ash % 062a | 061a | 061la | 0.63a | O66a | D658 | 061a | DA% 0y i
[SNF % B.50a | B.30a | B30b | 846a | B.6da | 860a | B16a | Bita | §ag| o
Ts% [ 12.08a 12.16a ] 1235 [12.12a | 12.14s | 12.18a | 12128 | 1225 | 124,| ™
Water % §8.25a | 87.94a | 87.73a | 88.19a | 8§8.16a | 87.73a | 88.09 | 87.52a | 3750 th
Ca% 0.6a | 0.1%a | 0.20a | 0.14a | 0.16a | 0.17 | 0040 | 0.16a | 0% w
P% 0.13ab | 0.15cd | 0.16de [ 0.14be | 0.15¢d | 0.17ed | 0.12a | 0,14b< | 01 C
NOTE : Similar alphabets on values indicates non-significant differemces within the paramenrs :
1

|

and L3 stages of lactation was 3.86, 3.50 and 2.79,
respectively. Similarly protein in milk of cows undes
three diets viz., F1, F2 and F3 was 3.13, 2.99 and
2.88, respectively, The differences in protein in milk
of cows dus to |actation stages and three diets were
significant. These results are in agreement with
Krishnamurthy (1964), Lal and Mudgal (1972) and
Kanget. al, (1994) who also observed significant ef-
fiect of protein in milk. Nevertheless the results do not
ﬁgwﬁmﬁwﬂ Kawalkar et al., (1978),
ﬁ;-'mm'mil__ non-significant effect of feeding on pro-
Lactase : Percent protein in milk of cows in L1,1.2
and L3 stages of Iactation was 4,72, 4.61 and 4.54

WWMmhuﬂkﬂm

;

4.59 respectively. The differences in pescent lacis

in milk of cows due to three lactation and diets wee

gigni ficant. These observations are in line with thers

ports of Kang et. al., (1994),

Ash : Percent ash in milk of cows in L1, L2 and L

stages of lactation was 0.61, 0,64 and 0.62 respes

tively, Similarly percent ash in milk of cows on
diets viz., F1, F2 and F3 was 0,62, 0.63 and 1633
respectively. The amount of ash was low inthe gt
ning and tended to increase with the increase inlas
tion. Similar findings were also reported by Muhpd
and Bhat (1968) and Singh (1988).

SNF : Percent SNF in milk of cows inL1, L2l

stages of lactation was Ejl,liﬁmdtﬂ.ﬂﬁ

tively, Similarly percent SNF in milk of cows

= N
22 Lk
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whree diets with F1, F2 and 3 waos 8.38, 846 ond

18.50 respectively, The differences in percent SNI in
itk of cows due to thres dicts Were signilicant bt

| due to three lactation stages were non-significunl,
These results are in Tine with Lal and Pucdgal (1972),
Patle and Mudgal (1976), Masubuchi et, al., {1976)
| and Kong ¢t. al,, (1994), who ohserved signiticant ef-
fect of feeding on SNE.
TS : Percent TS in milk of cows in L1, L2 and L3
stages of lactation wis 12,23, 12.24 and 12,18 re-
spectively, Simitucly percent TS in milk of cows under
{hres dicts viz., FI, F2and F3 was 12,14, 12.18 and
12.33 respectively. The differences in 13 percent in
il of cows due to Jactation stages, three diets and

| et interaction were non-significani. These sesults are

W s L R s

—
1
S

et
S

not in agreement with Compell and Merilan, (1961).
Water:  Percent water in milk af cowsin L1, L2
and L3 stages of lactation was 88.05, BR.02and 8771
respectively. Similarly percent waler mmilk of cows
under three diets viz., F1, F2 and I3 wes &8.25, 8787
and £7.66 respectively, The differences in percent in
miilk of cows dug to three lactation stages, diets and
their interaction were non-significant. These resulis an:
inagreement with Moss et.al., {1996),

Ca amd P ; Percent calbeium in milk of cows inL1,L2
and L3 stages of lactation was 0,18, 0,15 and 0.13
respectively. Similarly percent calcium inmilk of cows
under three dists viz,, F1, F2 and F3 was 0,146, 0.166
and 0.18 respectively, The differences in enleium in
cailk of cows due Lo three lactations stoges and diats
wert significant. Percent calcium in milk of cows in
L1, L2 and L3 stages of lactation was 0.16, 0.153
and 0,14 respectively, Similarly percent phosphorus
in milk of cows under three diets viz., F1, F2and F3
was 0.13, 0.14 and 0.16 respectively, Since differ-
ences in these values were found significant indicating
a significant effect of feeding diet on phosphorus con-
tent inmilk, These results are not in agreement with
Phulan et, al., (2002). Similar findings were also re-
ported by Mathapati and Bhat {1988) and Singh
{1988).

 Twas concluded that daily yelld ofcows was
not infuenced by Jnctation days and the diets. Among
dhe ill consttients il fot sgnificanty increased with

Luetation slage, bul protein and lnctose decreased will
Laelation stige. Ash, ealeium and phosphorus were
aig,ujﬁml.ﬁnﬂmnw!hy the btistion days and dicts.
A non-significant ifluence of lactation stages und di-
ol on TS and waler content of miklk was ohserved,
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 BIO-EFFICACY OF BOTANICALS, MICROBIALS AND NEWER INSECTI-
" CIDES AGAINST TOMATO FRUIT BORER, HELICOVERPA ARMEGERA

HUBNER
.'R. Ramesh and S.P. Ukey®

Dq-.v.ur.l.rum.r af Enfomology amd Agriciltural Zoofogy, Sanaras Hind Universily, Fararaii- 131 003 fULF)
*Dgpariment of Entamology, O Panjabrao Deshmukh Krishi Vidpapeerh, Abola - 444 104 (M5,

 ABSTRACT

The ecofriendly insecticides like botanicals,

" microbials and newer insecticides were evaluated
ngainst tomato fruit borer. The scheduled application
;:f.:ndmmlfan 0,058 before Nower initiation and

| HaNPV duning flowering phase of the crop recorded
_ .. the lowest per cent of fruit borer infestation (6, 18%)
~ | and per cent fruit damage (5.62%), it was over 78

percent less than that of untreated control and it was
* closely followed by spinasad 0.001 5% on number basis
endosulfan 0.05% on weight basis, All the treatment
performed fairly wedl barming imidacloprid 0.01% and
thiemethoxam 0.01%,which recorded the highest per-
centage of fruit borer infestation and fruit damage. The
highest fruit vield of 26.25 tha, anincreased yield of
115.87 per cent than control was obtained from
abamectin 0.002% followed by spinosad 0.0015%
{24.60 t'ha). But the abamectin produced a meagre of
1:0,78 ICER among all treatment owing to higher cost
of insecticides, whereas the highest ICBR of 1:23.71
was obtained in endosulfan 0.05% followed by
cypermethrin 0.01% (1:21.03) and NSKE 5%
{1:20.30) because of their moderatively higher vield
and very low cost of insecticides.

Key words : Tomato, Helicoverpa armigera, NSKE,
ncem oil, Brk, HaNPV, abamectin, spinosad,
khidorad thiamethos

Tomato (Lyeopersicon esculentun Mill) is
one of the most important and favourite vegetable crops
ofthe globe due to its immense commercial and nuin-
tive value. The unit area productivity in Indiais 1 71ha
whereas, i its productivity potential is considered to be
30 ﬁha{ﬂmhal 1996), An array of arthropod pests
artacks the crop during its different growth stages
attributing low productivity in India, Ameng all pests,
the fruit borer, Helicoverpa armigera Hubner (Lepi-

T B e
Wﬂ.;;,- =

h—u

doptera : Noctulda) is a prolific polyphagus pest of
repular oceutrence thoughout the world (Conserzz and
Green, 1979) and responsible for enormous loss to
the tune of § to £0 per cent under different agro cli-
matie conditions { Tiwari and Krishnamoarthy, 1984),
However, Sometimes complete destruction of lomato
crop by this pest (Fery and Cuthbert, 1974). It s a
devasinting pest during Flowerig and fruiting stage and
reported to be the major limiting factor in harvesting
lugher yield and good quality tomato fruits im most pars
of our country (Banerjes and Kaloo, 1989). Seversl
insecticides are recommended for the control of this
pest from time 1o time, However, their indiscrminate
use has ereated a number of problems especially in-
secticidal resistance, The general consensus s, thene-
fore to develop a " Bio-intensive approach™ through
use of botanicals, microbials und newer insecticides,
which are ecofriendly and cost effective. Such studies
on tomato will be more fruitful as it is often eaten as
raw salad and needs to free from toxic residues, There-
fore, the present study was an attempt to assess the
effectiveness of ecoftiendly insecticides against tomiato
fruit borer and their impact on yield and ICBR.

MATERIALS AND METHODS

The ficld experiment was conducted at the
Experimental Farm of Department of Entomology |
Dr. PDKV, Akola during wet season of 2002-03,
There were 12 treatments (Table 1) including an un-
treated control replicated thrice in a Randomized Block
Design (RBD). The healthy Pusa Ruby seedlings of
about 10 days old having uniform size were used for
transplanting on hills marked at 60x60 cm in each plot
having the sizeof 3,6x6.0 m. All the agronomic prac-
tices as per recommendations were timely followed.
The test insecticides were applied five times at fort-
nightly interval commencing at one month after trans-
planting. The number of damaped fruits due to fruit
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It el heabihy mirketabbe Crulis were sortod oul
i the Darvested fdes of ndividunl plots ot coch plok
b, Wiy wiere evmbee] and wedighed nned ncoorsdingly
prereeing of ivtested lruiim (nomber bisis) as well na
Frialt darminge (welght basis) was cabeulnted. The vield
obstaliedd in ek plod of cach treatment wos alag ne-
panded The imomey received (rom the sale ol tomaia
fruiits, coat ol insoctholdes for s applieation and kabours
col werg used [ eolelnting neremenial Cost Bens
efit Ratio (ICBR) in order 1o know the economio vi-
hility of each montment. The cumulative dati oo Mait
borer infestation, i domoge and vield were statkai-

cally noalyeed aller nppropaiste mnsformution (CGomes
o Clomes | 914,

RESULTS AND DISCUSSION
The data recorded oa per cant fruit damnge
wits found to be least in schedubed application of en-
dosultin 0.05% before Mower initistion imd HaNPy
fia] 250 LE/ha during fowering phose of the crop in
both nurnber basia (6, | B%) and weight basis (5.62%)
and it was 78,95 and 78.00 per cent less damage
than that of untreated control. Spinosad 0.001 5%
(6.45%) wis closely followed on number basis
whereas, endosulfan 0.05%, cypermethrin 0.01%,
spinosad 0.0015% and NSKE 5% on weight basis
and they were on par with each other,

The microbials treatments, abarmectin 0.002%
and Bk (@ 1.5 mllit, were effective but better than
botanicals on number basis whereas, NSKE 5% was
shightly better on weight basis burring neem ofl 1% and
Jntropha oil 1% in the same order, The newer mol-
ecules viz, thismethoxam end imdacloprid each at
(101" were least effective on both cases but superior
over control, The least impact might be due to

inffectiveness of these systemic insecticides ngainst
fruit borer, though they afforded efficient control against
sucking pests, which ultimately produced healthy plants
during early stage and attmcted fruit borer larvae dur-
ing Inter stage of the crop. The reason for the most
effectiveness of Ty wes that the endosulfan 0.05%
during early stage of the erop growth was well taken

care of sucking pests like thrips and whiteflies and leaf

eating insects as well while HaNPV provided good

protection to fruit borer during flowering and fruiting

nhikge, @ mnjor pest ol his stape

[he performuance of emtoul (i o Hag
observed during this investigntion i h‘“""'h'uil} I_'u'
e reports of Canguli ef al, (1997 and 5, il
(154R), spinosnd by Dey and Somchi
abarmectin by Chadhury and Hmnpﬁ?ﬁﬁﬁ:h
by Praveen ef al, (2001) and NSKE and Pl
Sechuan and Lad  19%0), all in Vine with the
tained in e present investigation,

The highest yield of 26.25 Uha was gy,
inabumectin 0.002%, Iwas 11587 per cengipe
yield over control and on par with Ta (24,600, 2
Ti (24.30 vha). OF these weatments, the lataer gy
chicl st ciflier significantly from Ts, Thand T, Thereny
malecules Ty and T hod comparatively betier infly.
ence over yield might be due to their ellectivensss I
kesping down sucking pests, though ineflective sgming
fruit borer, But this was reverse in case of Bik giqq
well againgt fruit boeer but least ngrinst 2ucking pess
mred ullimately registered s marginal yieldof 1§85y
ha. Kashyap and Batrs (1987 also reported the ko
yield of tomato Fruit in Brk treated plots. Chunulhary
anil Serapat (2001 ) who al=o ohserved e yicld iy
abamectin and Sivaprakasam (1998) whe reported
moreyield in endosul fan than cypesmethrin all aes i
conformity with the present findings.

Pesidy o,

The data on ICBR indicated that eradasulfan
0.05% (1:23.71), cypermethrin 0,01% (1:21.03) and
MNSKE 5% (1:20.30) were fetched maximum cost
benefit ratio and appeared a5 the most econormically
vinble treatments owing to their efficiency in contmb-
ling insect pests, moderutely higher yicld and low oot
of insecticides incurred on its application ., Of the re-
maining treatments, the order of [CBR wemn
Tu>TeTTeTe T Ti The least ICBR of jus
1:0.78 was obtained in abamectin, contrast o e
yield level, which recorded top amang all. The lkowes
ICBR was due to the fact that, although it afforded
better control aguinst inseet pests and offered highes!
yield, the cost of insecticide (Ra, 11,000/t) drst
cally reduced their ICBR, The present findings ¢t
roborate with that of Patel eral., (1991) and Singt

and Narang (1990), whe reported that higher
i endosulfan and cypermethrin, respectively:

Heno from the present studies, it could

e S

i

| I



1 1

B Resesh s 800 Doy

] ' i i L d ICBR
TABLE 1. Effect of treatments an fruil borer infestafion, fruit damage, yield an
: S 3
% ] Frult barer Fruii Damage | Yietd of Temils Ecunamich
; imfestation (%) %] Frmils
{ Tuult h':.m of | et guin
- T LA = - o ol O ACrEd- AvEr i
I g o, Treiiment) e 5 £ £ | Wt S - Hax !%E ireat: [ved yiekd | ooppcpl Fuh
- - | SEEL EZx| yiew = (CIA)
e Wasis # 8 | Baala £ g Pl menis SNEr 0O
I+ = E 2 EE £| w) E £E {Ra.'hn) [ conirel {B-A}
e il a -L'EJ' )
LR
' 1 431925 12030
3-.-'. T, [NSKES% s so.16 | 1 | ggar | z3ae | #3a7 | 212750 45310 | 43
]‘ (3.46) {1.96)
NS 1533 1035 | ggi7| 1088 6157 j440 | 3120 | 286E0 | L1976
i 41,7
I ifr T: |Weem Qi 1% (.91 1.1¢ (3.48)
s 1333 | suma | VLT | 5252 | temo | dmas | X190 | FE360 15770 | 1494
Ty |dmerapha O 1% | g5y {3.42)
L]
s Spinassd 1.8 EC a5 | oopa | $42 | gose| 2460 | 1ea30 | 3268 ayren | d4ed08 | 14
_ Ty |@ vooz% [2.53) (2.59)
Abamectin 18 EC | 9Bl gesa | 381 | gua7| 2835 | 11387 13164333) 36360 mu.-.nJ i-0.7R
T |@ oeersv 3,13} 313
108 | esag] 19000 | guos| 1aas | sson |ssavso] 26760 | 2323250 1659
Ty [BRE LS wilE ] g (1,169
Imidaclopria 178 | 18 5 1784 | 1769 ) seen | 7259 | sea | Gon7so| 41720 | 35712.3) L594
Tp |50 @ 0% (427} (4.263
runmehersm 350 1765 | apgs | 18] e |2t | gwae | s0m | c3s180 | SROTO | 1600
Ty |W5@ % {4.20} (4. M)
Endosulfan 35 EC | 837 | q) g9 gi: 122 | 2395 | esan |1evsse| 46360 Jewsmasiimm
T, |@ess {187} (2.51]
Cypermethrin 15 | 906 | g 0| B88 ] acpel goge | gma | cbsan | 33920 ) 32380 4 13103
Ty |EC & &0i% {200} {162)
Emxdeanllen & et e 41
0.05% BFE and s T894 ] W65 | EAID p0. k4 | 275460 43560 | 433034 | KiL64E3
T |pa NPV @ 190 (2.48) {231
LEha DEP
T, |Ustreated .36 TG T O S . > F : _
Centrol (5.42) (5.25)
Sip Bl Sig.
P 612 e . [em
SE (mjt 834 0.60 239
COat % LY 3,73 1061 638

Figares in parenihesis ae comesponding <% valuzs, Elrhﬂd_'m ezt '-i‘t'tl'rnn.-'!:lﬂ‘-nrrﬁ flowering phese,
* i incldes cost of insecticiles, Tebour and spesy pemp charges.
4 Sule of jomade ety at curpent.season was Ri 400GL
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) nonad  Moliothisarmigera Cuurreri Research 26(11):21p. %

sneluded that abamectin 0.002% and spi L
:, .'.r;|lf1?,:-.. wieres st el Tective agains sucking pesls 3 Gomez, KA. :nu:.l G?Eﬁmliiﬂ Etaﬁm-w
wl| 18 frudt bover and alse performed well in getting mm mj,me Philipifses Bﬂukf%‘“ﬂ
higher vicld. But they mre facked behind in ICBR is Rice Research ing i -'I?-llﬂﬂ "rﬂh“"-'ih
crcermed. in which endosulfin 0.05%, cypermethrin  and Sons, New York. :
\ ' Kashyap, K. and Batra, B.E. (1987). [nﬂ%ﬁ

0.01% and NSKE 54 fetched higher [CBR. Consid- _ tnfl
ering cont and management of fruit borer, instead of  SOMECIOR mam,gﬁ':mf:nlpim!im an ﬂ_'EJ
sole spplicution of sbamectin and spinosad, it canbe  Hedicoverpa armigerd (Hub.) and yield of

rotated with either HsNP'V, ik, NSKE, endosulfan  (Lyeopersicon esculentum) in India. Tropicy Pey

ar cypermethrin inorder to gt maximum retum s well | Mamagement, 33(2) : 166 - 169,

us o prevent Insecticiclal resistance, because as they  Patel, LR., Borad, P.K., Ratanpara, H.C. ang
B.K. (1991). Need based control nfﬁee‘kmﬁ

Fave diTerenl mode of Betion.
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EFFECT OF EXPERIMENTAL PROCAMALLANUS INFEC-

 TION ON BLOOD GLUCOSE LEVEL OF THE FRESHWATER
__:'_'EATFISH, CLARIAS BATRACHUS (LINNAEUS)

-%'ﬁluahn Rubela, A.K. Pandey” and AK. Khare

Bepartment of Zoology, Meerwt College, Meerut-250001, India
1 *E'em.rar nstiture of Freshowater Aquaculture, Bhubaneswar-735 1002, India

) :
 ABSTRACT:
Thneﬂmafmpmmtﬂi Procamallams infection
‘on blood glucose level of the freshwater catfish,
E!'urim batrachus has been studied. Blood glucose
~ level of control catfish fluctuated between 51,102 04
~ind 60.28+1 .02 mg/dl. The infected catfish showeda
. significant (P <0.001) decrease in blood glucose level
“after 15, 30, 45 and 60 days post-infection. The ob-
served hypoglycemia in the present study has been at-
}ﬁ‘ihul:d to the disturbance in carbohydrate metabo-
: E“'
1§ "’tkq'wnnh Procamallanus infection, serum
~ glucose level, Clarias batrachus.
'-f;_'{ Dmmﬁshmlmnlyhnkﬂdtnmmmnml
~ gresses. Inficted fish will even move to.2 warmer area
_fﬁirnﬂmch:gbnd}rmmimuanmd for increas-
*-“‘%‘l:gllumu of inflammatory response. Parasites affect
population in a variety of ways including stunting of
'@nrmvﬂ'l sterility, mortality, emaciation efc (Roberts,
~ 2003). Large-scale fish mortality or fish kill frequently
.1.C_I:p:cmmnmpmﬁmﬂtanksduhmmmnmuﬂ
" siresses as well as heavy parasitic infestations,
malicres 15 a common nematode parasite in the
 stomach and intestine of fishes (Sinha, 1988; Zaman
* and Leong, 1988; Chandra, 1994; Martens and Moens,
" 1995; Gonzalez-Solis et al., 2002), the intermediate
host (vector) of this parasite is copepods (De et al.,
1986; Morvec ef al, 1993; Chandra and Modek,
1995; De and Maity, 1999, 2000). An attempt has
 been made to record the effect of experimental
Procamailamss infection on glucose metabolism of the
commercially important freshwater catfish, Clarias
 hatrachus.
" MATERIALS AND METHODS
The adult catfish, Clarias batrachus (both sexes;

average body weight 88,6+ 5.86 g) used in the present
study were procured from local freshwater ponds as
well as markets of Meerut and adjoining districts of
wesiern Utiar Pradesh, They were acclimatized to the
Iaboratory conditions for a week before initiating the
experiment, The females Procamaliams, collected
from the longitudinally cut intestine of the catfish, wene
kept in watch glass filled with saline solution for naou-
ral egg laying at 24-27°C. The egps were keptin Lock-
Lewis solution for healthy smbryonation. Lock-Lewis
solution was changed perodically from the watch glass
and 0.1% lormalin added to the culture medium to
protect the eggs from fungal contamination. Only one
dose of 500 embryonated egps was given for induced
infection (D and Maity, 2008), For serum ghicose
estimation, blood samples were taken from the caudal
vein and serum was separated by centrifugation at 3000
rpr. Seram plucose level was estirmated using the stan-
dard kit. The data were subjected to statistical analy-
5i% 1o test any significant differences between the two
groups using Stodents ‘t" test.

RESULTS AND DISCUSSION

The variations in serum glucose levels elicited by
Procamallims infection in the catfish have been sum-
marized in Table 1. The blood ghicose level of control
fishes were observed to be 55,2542, 18, 51,10+2.04,
54,19£1.82 and 60.2821.02 mg/dl, respectively on
day 13, 30, 45 and 60. A significant decline (P <
0.001) in serum glucose level of infected Clarias
batrachus was observed as the values were found to
be 36.01£0.50, 30.10+0.77, 40.02%1.62 and
52.18+0.43 mg/dl, respectively on 15, 30,45 and 60
days post-infection.

The results of this experiment indicate a signifi-
cant decline in serum glucose level of the catfish ox-
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e T S T, .'I-'-lr"'l'nll'-:-l.;' .;l.'.J.Il..luI ferance ﬂ-_‘-:"""frw”'l n
i mnse mg/dl) of Clarias batrge
Table 1 : Effect of Procamallarins infection on senum BMEOSE et(ne A De, I
GTI:"UP 15 days a0 dH_'r'E 43 d-ﬂ-:l"-ﬁ _\_-EI:_IE-;';:\
Control £525+2.18 51.1022.04 54.19:1.82 m.lﬂt;.ul _
De,1
Infoction 36.0140.50° 30.10:0.77° 40.02+1.62° 2.
— |
Vilues are mean £ §.E of § specimens. *Significant response P < 0L001, L
; CES
perimentally infected with Procamallans. Hypogly- REFEREN :
cemia was u};mwdin the infected fish at all the inter- Eh&nﬂﬁ{% KL {]9?4% lllﬁ‘:ﬂl‘-tﬂns, conCliTent
val that was apparent during the period of first wave tions and fecundity of Procamalgy, e
f parmsitaernia (15 days post-infection). The observed heferopneustes Ali, perasitic to the fy
ﬂh;,p:g[}rﬁ;ﬂﬁuhlh&ﬁﬂiﬂuwmgmﬂwexpuimmm Heteropreustes fassilis. Environ. Ergl ja
nematode infection appears to be due lo excessive uti- 679-684.
iat] ites for their
ﬁ&ﬂmﬁwm&}dﬂﬂmﬁuﬂaﬁmﬁ;mﬂ; ra:::ur:z Chandra, K.J, and P.C. Modak (1995). Activig g
decline inserum glucose level of fish with irypérosome ing and penetration of fitst-stage larva ¢
infiection. The full in the serum glucose level has been H’*’;ﬁ”&? heleropresistus, Asian Fit Gy
attribusted to disturbance in carbohydrate metabolism Stk s * |
during A, galliinféction in chicks (Rani,1986; Dubinsky _
et al, 1976; Stewart et al 1978; Chauhan, 2002, P82 D-4- (202} W‘“?”w phore)
Chauhan f af , 2005a), Srivastavaer ol (1968} also iciryiz[rmuwm.ﬁL.mH. m#tmmp e 1
reported decrease in serum glucose level of the cattle Charan i SERAR 'M.
immunized with tick tissue extract of Saophilus ingh University, Meend, India
rrop Theproe obseration showsd WIOBY. . Chauhan, D, 5 Rubelo, M KomaramdSS 1
-n:mmml M?sﬁ g T (2005a). Changes in the biochemical parameim:
; M— - arempnm ﬂﬂpa.ra- of experimental chicks due to dscaridiogall | Ma
= mﬁf“ﬂ?ﬂ‘;m X e infection. J. Exp. Zool. fndia, § -69-76,
secretion info enof the gastrointestinal tract
of the host, the leakage of which into plasmaaffect the  Chauhan, DK, 5. Rubela, B. : snd ALK Khin |
biochemical as well as physiological activities of the (2005b). Haematologi ill :amig biockermietl
host (Roberts, 2003; Chauhan er al., 2005b; Ruhcla changes in catfish, Clarias batrachs, caryilg El.
e et parasitic infection of Procamallamr. Bk
Cell. Arch., 5: 1120 ';'
(SCKOMEDGEUINT sy et
ology, Meerut : ] of Onchocamallarus i (Nematode |
e e SR s Camallinidac) in copepods, Fofia Parasich =
benaint tory facilities to carry out this work. - (Praha). 46 :33-58, ; A
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EVALUATION OF DIFFERENT SUPPLIMENT AND SUBSTRATE
FOR MAXIMUM PRODUCTION OF OYSTER MUSHROOM

(PLEUROTUS FLORIDA) EGER.

Yogesh Kumar, P.N. Singh, Ved Ratan and Mukesh Kumar

* Department of Plant Pathalogy,

'Eﬁmnﬁ-a Shekhar Azad University of Agriculture & Technology, Kanpur - 208002

ABSTRACT

" Five substrates namely : wheat straw, paddy
straw, maize stalk, suparcanc baggasse and bajra stalk
e o and in the combination of different suppliments
i poweder, soybean cake and groundmut cike were
it for mecimum yield of Plesrotus florida Eger, The
: mﬁd[ﬁijgn]wfmﬂd“hmﬁnwhﬂﬂ
~Wmmmfﬂhwwm'mwiﬂmjﬂ
- gm). The lowest yield (630.0 o) was recorded from
atira stalk alone, There wes significant effect an yield
- ofsuppi iom alsn, The maximum yield (1093.67
 gm) wasrecorded when wheat strw was i
 sith gram powder followed by wheal straw + soy-
' bean cake and wheat straw + groundnut cake which
Iﬁa statistically. At par with paddy straw + saybean
- gake and paddy straw + groundnut cake. The mini-
‘%um yield ﬁd].ﬂgm}ﬁ:imdvdmmaiu stalk was
o words : Pleuratus flovida, cultivation, substrates,

ik ik
=
l

.__an_q:phnznlsmuﬂ:imﬂmﬁ,yidd, fruit bodies.

T

MATERIALS AND METHODS

Five substrates namely : wheat straw, paddy
straw, maize stalk, bajra stalk and sugarcane baggasse
were used for cultivation of Pleuratus flarida. All the
syihstrates were dried and cut into 3-4 cm long pleces
and were soaked over night in fresh water, To avoid
theany type of infection bavistin 7.0 gmand formalene
(40%) 125 m1/100 liter water were added, The sub-
strates were then taken out from water and were
spread over cemented floor to drain ouE £XCCSs WlEn
The polythene bags of size 45 * 75 em of 100 gauge
shickness were filled with steeped straw up to 2 height
of 6065 cm in 4 layers. After each layer spawning
was done with grain spawn (@ 3 per cent per bag con-
taining 2 kg dry substrates. For this purpose spawn
was obtained from Mushroom Research Laboratory
of Chandra Shekhar Azad University of Agriculture &
Technology, Kanpur. Prepared following the standard
technique (Munjal, 1973) all the treatments were rep-
licated four imes. These spawned bags were kept in
mpmﬂmim‘ﬂﬁmmpnmmmlﬂ*
. 25°C alongwith 80-85 per cent relative humidity
throughout the crop period.

In case of supplementation, gram powder,
myhuanmk:mdgmundnm:ak:mm&innu-
toclave at 15 1bs psi for 20 minutes. The three best
substrates viz., wheat straw, paddy straw and Maize
stalk were used, The substrate were sterilized in auto-
claveat 1.1 kg/em? for the one hour afier cooling, of
wbmmsupplem:nmmaddﬁi@ipuumdn
weight basis. These substrates wer filled
mmlﬁhylmhagsﬂf{?ﬂ % 45 cm). Layer spavwning
was done (@ 3 per cent of dry weight of substrates.
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RESULTS AND DISCUSSION

It is revealed from Table 1 Ut )8
show significant difference amang thep,

These bags were kept in cropping room where the
temperature ranged 200 - 2507 alongwith 30-85 per
et relalive J'I'l-'l['l'l.l.hl;.El.'j"

After 15 days of spawning, the bags were com-
pletely colonized by mushroom mycelium and

hieys gml
saimum production (985.50 gim) wag . 4 b
wheal straw followed by P“"J’dl’ Emw{gm_;u bue

. 10.20 grn), the mip;, 5N
palythene was removed. The first fluch of sporopbiores — and maize m{;mmeﬂi bﬂjmmuumum. ny E
were harvested after 224 days of spawning and the  (630.40 gm ber of fruiting bodijes w' ; g,
second and third flushes wers harvested on 27%and  clear that num Wy o

3 F ; it and (41) were found on wheat straw, .
35" duys of spawning respectively. The yield of fruit .{ R m“:"'ﬁ sty
bodies on fresh weight basis was recorded, rize stalk respectively, v g Tty g
ies {35) were found on bajra stalk, Tinsr:amm% Z
Table-1: Average vield and fruit bodies of [ Pleurofus with the finding of {Upadhyay and Vijay, 165; I
Moride) from different substrates. striw s & best substrate was also foung for e,
Mame of substrates |Av. no.of frust LA, yieldim gramper|  duction of Pleurofus florida (Rathore ang ]‘C‘m,‘ z
bodiesthag (2 kg dry substrate 2004). [
Wheas straw 45 58550 It is clear from Table 2 that supplimer:. - ,
Paddy straw 4 80030 hvas important role in enhancing the togal Vil
Maize stalk a T30 control. The wheat straw + sovbean caze (1105 |
Bujra stalk » 63040 ) was most efficient followed by waheat sty s |
Sugarcans baggasse 3% £0030) powder {10893.67 gm), wheat straw + preundmg g,
CDatS%kvelor | 228 35094 (108933 pm} and paddy straw + groundug iy
sipmificance (101333 gm), paddy straw + s0ybean cake (|01
Table -2 : Effect of suppliments on the Yield of Plenrotus fTorida
Substratewith supplemenis | Ay, no. of fruit bodies Av.yield in gm/2kg dry substrase
Wheat straw + Gram powder | 42 1093.67
Wheat straw + soybeancake | 54 1105.67
Wheat straw + Groundnut cakel 52 1089.33
Paddy straw + Gram powder | 40,33 99731
Paddy straw + Soybean cake | 50.00 100900
Paddy straw + Groundnut cake) 40,00 1013.33
Maize stalk + Gram powder 46,33 T61.78
Maize stalk + Soybean cake 50.05 750.67
Maize stalk + Groundnut cake | 45 33 743,00
Wheat control 40,10 il 9R3A3
Paddy contral 38.00 79400
Maize controf 13933 : 70333 ;
C.D. a1 5% level of significant | 4.00163 10336459 g
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). The bowest yickd (703,33 gm) was reconded when
masize straw was used alone, /s fior as umber of fruit
bodies are concerned the maximurm fruit bedies (54)
-was found when wheat straw + soyhean cake was
“sed. This combination was siatistically gt par with

 the combination of wheat siraw + groundnut cake.

ingmwmﬂmmmﬂmHEMﬁmmuﬂmﬂy

 gtraw + groundnut cake (40.00). Whereas {38,00)

 fruit bodies were found in paddy straw used as con-
 trol,

& chisler and Sinden (1963) studied the effect

:=ﬂﬁﬂmmhwmmmwMNWMmmmmEﬂﬁ

of mushroom and were found higher yield. Bano
! and cereal grain
a5 suppliments to paddy straw for growing F.
flabetlatus andl observed that cat meal and bengal
pram powder gave lh::lﬁgjmtyieid.]andm’k{]?ﬂ]

f_mpmmdﬁmﬂdiﬁmufﬂﬂnﬂlw‘mhrﬂ‘ poW-
: ﬁrr:mﬂudmhennrﬁeld Thus the results of the

pninﬂﬂanmrdmﬂemlh
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PF EWAGE WATER AND ITS
PHYSICOCHEMICAL ANALYSIS OF SE :
EFFECT ONSEED GERMINATION AND SEEDLING GROWTH OF

 SESAMUM INDICUM.
Suman Gupta and D.N. Shukla®
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t of Botany, A.B.E PG, College, Anpard, Sonnbhadra (|
E&pﬂrﬂrﬁ%ﬂﬂ;ﬁy Allahabad Universily, Allahabad-211 002 (ULP)

ABSTRACT
. Anexperiment was canducted tﬂﬁdialmhgd,

during 2001 to study i‘urph}'siu:-u:-l'aemiual propesties
: “::ﬂfé;l!wag:wmranﬂhsimpm o Sesanmr indicum.
‘Samples taken from Ghaghar Nala, were analysed.
' Besamum indicum was selecied for the study of seed
_.';@ni:mﬁun and seedling growth. Lower concentra-
' fon of sewnge water was heneficial for germination

and seedling growth (il 3% while higher concentrz-
tion (as 60%-100%) was harmful.
fﬁ'&’WﬂIﬂ:Physimchmical analysis, Sewage wi-
 tar, seed permination, Sesaman indicum.
"‘1. The utilization of sewage as fertilizer o increase
the crop production, fmproves the quality of sofl and
; the eeonomic condition is achicved by man-
tof sewage. Sewage for irrigating crops may
metal accumulation in soils to such as extent that
may become toxic to plants.

Sewape shudpe has some manusial value maindy

tents.

5 Representative sewage samples were collected
' from the Ghaghar Nala near Kareli at Allahabad, Ten
replicates each of the two-litre sample were collected

at atime in a plass stoppered bottles between & to 10

. atn. from the sampling stations, Colour and odour of
 'the sewage water were observed simply by naked eye

. and nose by seeing or smelling it. Temperature was

| recorded by Celsius thermometer. Electronic conduc-
tivity meter was used for the measurement of electrical
conductance. Organic carbon was determined by
Walkey and Block™s methods. An automatic axygen

analyser was used to analyse the D.0. and B.O.D.
coent, The Dichromate Reflux method wes used to
determine the chemical oxygen demand. Determina-
tion o total solids was made by evaporation methad
and of suspended solids by using Goochcrucible. T otal
nitrogen was analysed by micro-kjeldhal method,
Phenol disulphonic acid method was applied for the
analysis of nitrate, nitrite, urea and ammonia-N. Car-
bonate was analysed by titration method, chloride
content was measured by ‘mohr’ method. Stannous
chioride method was adopted for the analysis of phos-
phate content, Na and K0 were determined by flame
photometer. ‘Ca’ by Oxalate method and Ca + Mg
by titration with E.D.T.A. (Ethylene diaminc tefra ac-
elate), My was obtained by the subtraction of Ca from
CaiMp. Potassium, Iron, Copper and Zinc was
anatysed, by Atomic Absorption Spectrophofometer.
Seven concentration of Sewapge water were made i.e.
0,10,20,30,60,80 and 100 percent. Tap water was
used as control, Healthy and surface sterilized seeds
of Sesamum indicemn var. Type 12; were oblained
from Allahabad Agricultural Institute Deerned Univer-
sity, Allzhabad. First step of study was completed in
the petridish and the second step of the study was
completed in the pots. Soil used in pots was alluvial
and texture of soil was clay loam. The germination tests
on Sesamum indicum seeds were conducted as per
L8 T A method (Anonymous, 1985) by wetting the
germination filter paper with polluted Sewape water
and with water as control. All the reading wee taken
after calenlating the average (10, replicates). Similariy
at the end of 2* and 3* week all the readings were
taken. The experiment was conducted in randomized
block design with 7 treatments. The comparisons were
made using the analysis of variance technique, The sig-
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nificance and non-significance of the treatments were
tested with the help of F test,

RESULTS AND DISCUSSION

Temperature of the water bodies increased by
increasing the pollution level. Sewage water showed
average temperature ie. 24.9 pH of the water in-
creased by increasing the pollutants it was found that
higher the pollution, greater was pH. Average COD
value observed in sewage water was 152 9 ppm. The
conductivity of water depends upon the concentration
of ions and nuiritional status. The conductvity of civic

sewage between 480-1230 pmhosfern. The conduc-
tivity of the water bodics varies with seasoris has besn
reported by Bilgrami and Dutta (1985).1 ower value
of E.C. have been recorded during rainy season. The
organic carbon content in water bodies are rmainly due
to dead organic materials. It varied with the seasons
and ranged from 22,145, 7% in civic sewage. Similar
results have been reported by Singh and Bhowmick
(1985). Mamntenance and distribotion of biota in #quatic
ecosystem largely depends upon the concentration of
dissolved oxygen. High dissolved COCYgET Content is an
indication of healthy system. The concentration of D0
was found comparatively lower during winter season,
[t ranged in civic sewage from 1.9-5.3 ppm. The low
content of .0, in raw sewage was due to high or-
genic content. Biochemical demand s expressed in
terms of amount of dissolved oxvigen required in milli-
grams per litre for stabilizing the biodegradable organic
muatter time. It varied with the season and ranged from
38.2-43 5 ppm in civie sewage. Similar findingswers
obscrved by Azad ef al, (1984) (Table-1). Chemical
oxygen demand (COD) s a measure of chemseally
oxidizable organic substance present in an aquatic Y5
tem. The value of COD in civic sewage was ranging
from 140.2-168.5 ppm present observation
COD higher in civic sewage reveals the presence of

higher quality of chemieally oxidizable substances in -

the sewage. Similar results were recorded by
Chattopadhyay et al. (1984) Seasons have been held
to cause a pronounced effect on the amount of dis-
solved gases in water bodies, Somasheker et.al,
(1982) The CO, concentration fluctuated between

1.8-2.9 ppm in civic sewage. Total disyyy,

(TDS) contains suspended particle, s M‘E‘:
charged effluents, decomposed organie .4
dissolved solids, microscopic organisy, e g

trols the tusbidity of water and varies s,

son, The amount of chloride in sewage fly,. . 5
tween 30.2-137.3 ppm. There is ¢lose maﬁm'h"
tween chloride and microbes of p) inkiog P
boddies, Bilgrami ct.al.(1985). The Ao of iy

and total nitrogen in water bodies have heg, shom,

to fluctuate with the season. The N congey, Ofiey,
age waler fluctuated between 4.9-169‘,5;@&?&

is & reflection of the massive amount nfurmﬂm

ter in the sewage. The sewnge mm%d
nitrate-N, it fuctuated between 3 542 | oo
ege water. These findings indicate OTEanic e
dacompasition and nitrification I:Im-ingumlmu
treatment. Similar results were ohaerved by Chate;
etal. (1981) The amount of bicarbonate varied i
sewage effluent between 30.8-523.5 po, Higher
values in sewage water showed that pollutans i

to increase the amount of bicarbonates, Accomiise i

to Mayer (1963) pH of water hody increases duy
j:nJ:tl:hI!:rsz.rl:ul-.:z-:ir:,ur.lirxzul-.'s:lr::l"l!:f{!l2 available free or bosd
in HCO,, Phosphorous is one of most importznt
trients, which is required by the biota. In sewage wee
iﬂmmmmﬁunrmgudhcm-::nls-lijpmh
high values in sewage are supported by similar fat
ings of Sikandar {1987). Sewage showed highest g=
mination and growth on 30 percent concenirie
From 60 to 100 percent concentration, germinaties
and growth were less than control. 10ead 20
cenl concentration, showed better response he
control. Figure (1). There are a number of inhibih
N Sewage water, which produce toxic substances
ffect directly seed germination, By these subse®
osnotic pressire of cell increase and cause

sis. Due to this cells may be destroyed. Lowe 5
low 6) pH mmdim]mmpfhun%
manganess inthe water in large concentration g
10 be toxic o the plant growth. &wm’;ﬂ! &
cuncemed with the nutrients uptake, and itgaVe ™ |
response than control up to 30 percent
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Table | ; Physico-Chemical Properties of Sewage Water At Allahabad {from Ghaghar Naks )
Vahes™
S1. Na. Parameters Season r
Winier Summer Raimy Averzgr™
Colour Grayish to Black in colour
Odour Bad and Soapy
Temp (°C) 17.5 30.5 30.0 249 &3
pH 8.6 7.5 7.8 80 (i Y.
E.C. (umbos/cm) 934.0 12300 48010 3E13 45
BOD 382 431.5 391 38T I35
coD 150.0 168.5 1402 152.96 1£5
o, 21 29 12 26 1.0
Dissolved Oxygen 22 53 1.9 31 a3
Organic Carbon (%4) 45.7 30.0 1 328 32
TDS. “400.0 80,0 3200 463.0 ik |
Total Nitrogen 49 169.6 56.5 770 5
Nitrate Nitrogen is5 421 120 192 12
Bicarbonate 523.5 2500 308 2679 21
Carbonate 1.3 6.3 28 34 25
Chloride 78.0 1373 302 £1.83 &7
Copper 0.4 .1 0.0 0s 15
[ron 1.2 16 09 34 11
Potassium 30.7 602 284 401 25
Phosphate 10.11 155 78 &1 z1
Manganese 0.0 09 0.0 a3 ax
[ Zin:: 08 1.4 0.0 &7 05

x  Allthe values (except pH) are given in pprm mnless otherwise staed.
m  Critical Difference at $% level of significance (p=05).
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~ MONITORING WATERLOGGED AREAS USING REMOTE SENSING
"-‘:‘.*' Hﬂm GEOGRAPHIC INFORMATION SYSTEM: A CASESTUDY

s Elpaﬂmrnr af Geography, Kanila Nefirw Insiliiie of Physical & Social Sclences, Su wltaryr (L9}
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:,,  ABSTRACT:

A Waterlogging is the major land degradation

5 thatt restricts the agrieulivral sustainability and
1@!‘# resource ulilization in noy irrignted ngro-ecosys-
IEI'I In order to proper management ol such type of
- sick lunds, pencrution of reliable information regenling
* the rature, extent and spatial distribution is pre- requi-
ﬁ{h The moderm techniques of Remote Sensing (RS)
Fﬁilplﬂd with Geographic Information System { (G15)
 hold a great promise in providing above mentioned in-
Iqmmlma In the present study, an attempi has been
mﬂﬂlﬂdﬂlmﬂh: and map the waterlogped arens in o

.il'.., 1

i o

rf"'l' : of Sultanpur district ,Uttar pradesh (Kurebhar
Li_'r ]nd:vIﬁ" 14'N to 26° 28N and 827 04' E 1082*
5;:-,.& ,: E) using RS data (IRS IC,FCC,LISS [II, B-2, 3

& 4,P-102, R-53 scale- 1:50,000, March and Octo-
 be Eﬂl‘.'lﬂ}a.nd GIS packages of ARC-View version

l:"-'imal_hmg;: Processing (VIP) approach hus been

found 1o be 2254ha (10.02percent of the total area) in
Warch 2003 and 6828ha (30.35 percent) in October

e pln:lnfnmﬂinn System, systemalic visual image

i Waierlogging is one of the major land degra-
“dation processes that restrict the agricultural
sustainability and development in the irrigated agro-
scosystem. In the race of inereasing agricultural pro-

imigntion schemes have been taken up by Central and
State agencics in Indin, In the mont of these brigation
ichemnes very little afTorts ave been made for proper
drainage (Goal e e, , 2008), The over irrigation
wilhoul sdequale drainage, obatruction of natural
drainage by way of construction of roads, canals, rmil-
witys and various other infrnstructures had alio led
the development of waler lopging condition wd sub-
secjuent land salinisntion and’ plkalization. Some ima
waler logping in the low lving areos are aluo created
due to seepage lrom canal sysiem, The National Com-
mission for Imigation (1972), The National Commis-
sionon Agriculture and the Minksiry of Water Resource
(1991} reported waterlogged aress in India are 4,84,
6.00 and 2.46 million ha. respectively, The water Jog-
ging process has rendesed a sizeable arca infertile, In
order to proper management of these lands and 1o

= prevent lusther delerioration of existing fertile agricul-

tural lands, the reliable information regarding the na-
ture, extent and spatial distribution of water logged
aneil is pre-réquisite,

Satellite emote sensing coupled with G18 has
a power{ul role in monitoring and mapping of water-
logged areas, Several studies have demonstrated the
usefulness of RE and GIS techniques in mapping and
monitoring of waterlogged and drainage congested
arcas (Choubey, 1997; Lobhani er af ., 1999 Dwived;
ef al., 1999; Sudarsanam ef of. 2001; Prabhakara
ef al,, 2000;Ray er af., 2002; Goyal er al,,2005).
The main objective of this study is to moniter and map
the waterlogged lands in study area using IRS 1C,LISS
[T data and GIS software ARC-view 3.2a and
ERDAS IMAGIN 8.5.

The study arealKurebhar block) is located in
the northern part of the district Sultanpur (UF) from
26" 14' N 1o 26° 28' N and 82! 04'E 10 82° 16'E
oceupying an area of 225 Km? (Fig-1). It forms a
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e Middle Ganga plain and falls under the
i ﬁiﬁﬂm There arc 161 revenue villages (in-
jodiing 04uminhabited). The area receives an average
nfall 6f 924 64 mm over 2 period of 49 raimy days,
yduring the months of June, July, August and

ember. The masimum temperature range from
" (J: Vi 41.1° C {may), The land in study
s generally plain and drsined by Gomiti river The
bis af grea under study are mostly sandy loam, and

5 AND METHODS

=T, Rﬂ:ﬂ:{tﬁtﬂﬂiﬂgﬂﬂﬂﬂiﬂ {.mﬂl:l—l E:
ging Scif -Scanming (LISS)HI sensor, Faise

1.55-1.70
~2HWVNIR)
70 (MIR)

~140
o sl
24

: .-;.,:,;.‘ ﬁmﬂﬂ Ijmm—

) Census Report 2001, Sultanpr

- and Revenue Records, 2003.

Cround weater data, from Ground Water De-
partment, UP , Sharda Shayak Khand 16 and
49, Sultanpur and office of Ex. Engineer
(Tubewedl), Soltanpur.

Sail Survey Report, Sharda Sshayak Com-

22

mand. Sultanpur , District Soil Labormory and
Q] Conservation Depariment, Sultsnpur District
Ground Data
First hund data eollectad through Ground Truth
Validation Survey, March and October, 2005.

SORTWAHRES
. ARCVIEW GIS package , version 3.2a
¢+  ERDAS IMAGIN GIS package, version 8.5.
. MICROSOFT OFFICE version 98

IRS IC, LISS I satellite images of March and
October 2003 (path 102 and row 53} acquired on
cloud free date covering the study area (Survey of In-
dia-501 Toposheets no. 63 1/3 and 6317 ) were used
fior the study, The images taken was FCC.on 1:50,000
scale having band combinations of Ba, Bs & B {Green,
Red and Wear infrared- NIR).SOT toposheet and
village boundary map prepared by NEDMS ,
Sultarper were used in generation afbase map of study
area. The present investipation has to be based on the
Visual Image Interpretation (VIT) technigues. Differ-
ent elements of VII such as photo elements (colour,
texture, pattern, shape, size, location and associalion
ete.) geotechnica] elemenits (topographic slopes, relief
water conditions, soil and land use patterns etc.) and
convergence of evidence were usad to pet the desired
ifying objectand features in the image requircs suff-
crent information and background ¥nowledze ol the
subject and the area under study to discriminate the
fratures from each there in this reference. a formal visit
of the area under study for reconnaissance survey was
identification process requires the consideration of dif:
ferent aspect such &3 scale of the imagery, resolution
'I ecints : ; Pl
interretation Bxcifities, knowledge of the interpreter cte,
{McCloy, 1995). The pre-field interpretation of satel-
lite imagery in the lab was done for identification and
mapping of water logged area (pre and post monseen
ferred on the base map. The thematic map was pre-
pared using RS data at scale 1;50,000 of the area un-
der study. Different field trips were arranged in due
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! ﬂmr of time to collect the ground truth and hydro-
mﬁnmlngmlwﬁgmm waler table depth data and
E.‘d-. w f1eld checks for the pre-field interpretation.
.Ii' ¢ traced layers extracted from satellite image
WHS: map were scanned for further processing
: 'ﬁe scanned maps were opened in GIS environ-
_u;g:ql forgeo referencing, which is a process of sta-
M &%ﬂg!h: relationship between map, and the known
i’tﬁl\mﬂd coordinates. After geo referencing of the-
%h‘: bayers of waterlogped area and base map with
ry.m: boundancs in ERDAS IMAGINE version 8.5
ﬂs package, the digitization, editing , displaying , area
~ computation and analysis were carried out using ARC-
) "lﬂ?re version 3.2a GIS software (Flow chart.)
~ RESULTS AND DISCUSSION

Concepiually, water logging refers to a satu-

» 1999). An area is said 1o be waterlogged when
mmﬂ:mtﬂ an extent that the soil pores in
mtmneufu;mp become saturated, resulting in
_I' 251 '-:huucrfthmmmlﬂmuhhunafm: dechinein

l.ghwalngglﬂgdmmnnmggrmmdwm
) mmmmmmhl:mﬂimhﬂm
al data, but surface pounding or a thin ilm

of surface water or surface weiness can be easily
detected using RS data (Dwivedi ar al., 19%9). As
the study arca receives rainfall during mid June to lute
October, in standard FCC prints generated from
spaceborne multispectral duta sequired during Octo-
ber the seasonal water lopging areas show very clearly
in different shades of blue to cyan. The arca, which
remains, walerlogged during both pre and past mon-
soon seasons qualify aspermanent weler logged area.
In stedy ares, weler logging has become 2
serious environmental problem, thereby causing wide-
spread damage to land productivity. In total 40.37 per
cent of the total geopraphical area of the block, 1=
covered with water logging. Seasonal and permanent
water logging occupies on 30,35 pre cent (6828ha.)
and 10.02 per cent (2234ha.) of thetotal geographi-
cal area respectively in the area under study. The wa-
ter logged area map obtamed form the IRS-1C data
isshown in fig-2, and the relevant stafistics are given
in table -2
The interpreted map demonstrates the wide
variation in spatial extent of water logged arcas. The
, Mmajor areas affected by water logging in study area
ean be clearly observed on satellite imagery, mainly
along the Sarda canal (Subtanpur branch) and their dis-
tributaries. The villages of northemn and nosth-eastem
parts namely-Deckali, Bijuri, khemapur, Baithu,
Sarangpur, Belgara, Sakardepur, Mahmudpur,
Bajhana, Akorh, Dih dhageupur, Sewar Chamarkha,
Chak Bidar, Chak Mardani, Arwari Kir Karvat,
Kharsoma, Raghupur, Salempur grant, Peinia Sangila,

Tahle-2 Water logged area using VIP approach.

Water logged
area (ha)

9% of total area

Image Characteristic

6828(68.28kmd) | 3035

light to medium blue fone, tonal variation subject
to water spread and organic contents, mottled to
rough texture, linear 1o scattered pattem, varying
in size, snaky and irregular in shape, associated
with low lying and intensive canal irrigated areas
and located along the canals and drains.

March, 2003 | 2254 (2254 km') | 1002

medium to dark biue tone, fine texture,
pattern, medium to small size, associated with low
age.
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Ahlrni, Ghatwmpes, Sanwardhirete, ang se
by seasonn] witer lopging. |l can b iedenatified
ey by ligght by redtinam blue andeyun colr,
moltled 1o rouggh lexiure, seattered 1o linear pattern,
 miedium (o Largs aize mnd snalcy regulor and irregukar
L These areas are assoctated with low lying and
nsive canal irrigated areas and locaied along the
s and drains.
| The permancril wate? I0gging patches repre:
et by medium Lo dhrk tome, fine texture, pnd scat-
i paticrn, medium to small size on the satellive im-
- agery the villages of Ramnathpur, Parsa, Buapur,
h '_1 "}##l modpur, Keramdaspur, Dih Dhagguput,
#H _,J' ampur, Umar, Arwan Kin Karvat, Salempur
. __.%.. i, Dhumhwu, Qunwardihir e are characterized
* bylow laying area with mesophyte plainis and poor
rinage.
.- The unscientific method and over irigation,
anal seepage, blocked of natural drainage and flat
- g;mphy{mnsll}rinﬂnmrﬂtmmdrumlrmm
o 0 _]Im.s::unr.n"nul:-d i ihe water logging conditions
/1 ‘,'_-ﬁ, ¢ study area. Consfruction of road network and
~ gapal distributaries with out consideration of geomor=
logic realities of the region has tlso facilitated the
‘oement of water logging areas in the region.

The study reveals that remotely sensed data
JC,LISS [T in conjunction with feld surveys
knowledge- based criterin follawed in GIS 18 very
fiul in the monitoring and mupping of water logged
u.hum-ﬁaleaumiunmhcpaidfmh&pminn
; drﬁ:mgﬂﬂcﬂiﬁwinwmhgmﬂmsmﬂmﬂt
P <blem areas are riot only improved in agriculural

ane quﬂiil}'hu[ahuﬂuit‘mﬁdhﬂm fertile periph-

productivity, for better 4nd sustaina
pmphinumundnr.mdr
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' STUDIES ON THE TRANSM
POTYVIRUS (SMPV) BY AP

S.N. Sharma and R.K. Singh
wr of Plant Pathology

 Pandavmages; Basti (LLF)
ABSTRACT
The investigation was carried oul on the rele-
tignship of sunflower rrosic potyvins (SMPY) with
its aphid vector, Aphis gosgypii revealed that pre-ac-
quusition fasting of the aphid was essential for the trans-
mission of the virus. The aphids could acquire and in-
nﬁ.ﬂmﬂ#w in a very short period of 20 second
-~ and 30 second respectively. Though even a single vinu-
Jiferous &phid per plant was able to transmit the vins,
- however maximum infection was obtained with 15-20
-qﬂdspupiaﬂ_mmldqmmumdlhc.mmm}up
102 hour beyond which they became non-vinuliferous.
 wasassigned to be “non-persistent” type.
i fpl'j:}' Words : Helianthus anmus, Potywris, Aphis
Bl Sunflower { Helianthus ammeus L.) is one of
 the important oil seed crops of India. During 2000-
2001, a virus disease, sunflower mosaic potyvirus
* (SMPV) was observed in sunflower growing areas of
" Ulttar Pradesh causing mosaic-mottling, systemic chlo-
| mticspotsand distortion of leaves (Singh, 2002). This
' virus is ransmitted by Aphis gossypii Glov. (Singh ef
' al,2002) under natural conditions. Since this aphid
' to be an efficient vector under labaratory con-
further investigations on the virus vectorrela-
ip were conducted using this aphid.
TERIALS AND METHODS
' The purs culture of the virus (SMPV) was
;-= intained on Afelianthus anmues L. var, *Morden’
i an insect progf glasshouse at [ARI Regional Sta-
tion, Pune. Virus free colonies of aphids, Aphis
gossypii Glov., were reared on healthy Okra
(A belmaschus esculentus) seedings. Unless mentioned
otherwise, nymphs and apterous adults were employed
in these experiments, Transrission tests with aphids

Deprtmi Nariomal Post Graduate College,
s Dgpartment of Plant Patholfogy, Chowdhary Charan Sirgh Maka
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ISSION OF SUNFLOWER MOSAIC
HID APHIS GOSSYPII GLOY.

Barhalgany, Gorakhpur (LF}
wicpelaye, Padmepur

i i M s
seveTe sySlemic SYmpoms as Virus source
var. ‘Morden’ seedlings werc used as test plant as

ot st g il he experiments, For B
tion feeding, aphids kept in petri dishes, Durittg trafs-
mission feeding, the aphids on the test planis were
covensd with lantem globes with muslin "]'f'[hm”m
the top. The viruliferous aphids, afier specified treat-
ment, were iransferred to the test plants with the aid
of camel-hair brush Mo, 1. During short feedings a
magnifying lens was wsed 1o observe the aphids when
they started feeding and the time was recorded by
means of a stop watch, Aphids were killed at the end
of the required feeding period by spraying the plants
with 0.05% monocrotophos or dimethoate solution.
All the experiments were conducted in randomized
block design with 3 replication.

RESULTS AND DISCUSSION

(a)  Effect of pre-acquisition fasting period of
the aphid vectors on the transmission effi-
ciency of SMYV : It is evident from the result
presented in table -1 showed that no ransmis-
sion was obtained unless aphids were given
pre-acquisition fasting, A low percentage of
transmission (6.66%) was obtained when
aphids were given pre-acquisition fasting of 10
min. However, as the fasting period was in-
creased there was also an increase in the per-
centage ransmssionof the virus, The maximum
transmission (80%) was recorded with pre-
acquisition fasting period of 60-90 min. It was
alsoobserved that with higher fasting periods
i€, 2 to 24 hrs., the percentage transmission
decreased gradually and only 13.33% trans-
mission was recorded with 24 hours. of pre-
acquisition fasting period,

Effect of different acquisition feeding pe-

(b}
riod of the aphid vectors on the transmis-
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(<)

(d)

i
Srirmal il Mondwpial Mesauiie il L el

shon elMiclency of My 5 The data prasented
0 fable - 2 nearly Indlbente that aphids nequired
the virus fram infected leaves in a very short
time of 20 swe, Even though, the virs was ae-
quired by aphids Within 20 sec, however, nev-
ertheless for effician trangmission an scquis-
Hon feeding period of 10 to 15 min, was re-
quired, The Er T virus fansmissian (B0%%)
was achieved when the aphids were given the
wequisition feeding on virus source for 104020
min, However, there wis successful gradual
decrense in transmission efficiency of aphids
witen they Eiven moquisition feeding beyond 20
L
Effect of moculution feeding period of the
viruliferous aphid vector on the transmis-
sdan efficiency of SMV : The data presented
in mble- 3 showed that the aphid transmited
the: virus 16 an exqent of 0.66% in as short as
30 sec. of moculation feed omn the test plants.
Pereentage of ransmission increase with
in increase in inoculation feeding period. The
TRERITTYIN transmission (86.66%%) was recorded
with 30 minutes to 1 hoyr of inoculation feed-
ing period. However, prolonged inoculation
feeding graduslly deersased the transmission
clficiency,
Relation of number of viruliferous aphids
per plant to the percentage transmission
of SMV : E\rtnthmgh,asing!:spﬁ:imen of
aphid was able to ransmit 1 virus (6.66%),
however, the meairim trastsmission (§006) was
achieved when 15 to 20 aphids per plant were
engaged lbnfhjslrmmissim_kwasaimm-
ticed that when the mmnber of viruliferous aphids
per plant was increased beyond optium {15-
20 aphids), the percentage transmission de-
m&udgradun]!xl’h:dﬂaﬂaddm!mrehnen
fumnished in tahle-4,
EfTect of post-acquisition fasting peripds of
the aphid vector on the transmission of
SMV : It is obvious from the resilts furnjshed
in table - 5 that the aphids could RN virulif-
viruliferous. Maximum infection (E6.66%)

A€ compatible with the “inactivator hypothesis 4

IIL'hiﬂ v wihai th 'i"l'l-ljllj-ﬂ'-l'lhn J'I'Jl'hl'ld;
i ferred Immediobely 1o 1eg Pl e
[atlon feading. It wog ﬂJ.‘!ta ’-"I?'lr.'h-m !l:"ia.
iranamission elliclency of Iﬂ'lﬂ:[phjdﬁ g,
gradudly with an increase in P‘iﬂbin.ﬁ_-i?::%
yation pfﬂ'l?dl by
1)) p.w_r;hlenmfnun-pmhltumnrr;m
insect vectors in successive g,
upidds infected thuirel test !J.Lll.lll ol the
n singzle vimliferous aghid way ww:h‘
interval of 2-5 min. and up to secqpg E‘“Dh:l
in the series when aphids were a3y
10y mim, interval. When the aphids wep,,
ferred to test plants al intervals of | Sjﬁh':,
only the first plant of the series wy, fergg
(table - 6),

Based on the above results it js gl that g,
relationship of SMV with its ﬂFhidﬁlT_'uu,.-%
gossypii is of non-persistent type,

The trise mechanism ﬂfmﬂ'mfsimﬁm
mizsion is mot mcmplﬂ:lyunmammwi
isﬂmmmthﬂbﬁihﬂﬁﬂlﬂmhﬂmlﬁdmmm
fection are related to the peculiar probing befitying
typically observed in aphids. The h"l'ﬁfhmﬂuulhh
punctures have been correlated with THM-Poer iy
virus transmission (Lopez and Abella, et of g,
Fowell, 1991} showing that both virs BEqUIsition an
inoculation cccur at an epidermal mnirace]lular byt
The maost generally aceepled explanating for the e,

f
L
[
i

rt.n ' ]-t i

ﬁmmlsgnmgmmqmuummm

infected sap may be responsible for virus ingeulsie
(Hauris and Bath, 1973),
Detailed studies on the relationship ofSMY
with its aphid vector Aphis gossypii revealed tha (e
Fﬂiminﬂrrfaslingmmwmmﬂniﬁhﬂﬁ
shorter the pre-sequisition fasting, lesser was the per-
m’mﬂﬂmﬂiﬂiﬁm'ﬂﬂtﬁnﬁf
currence with those reported by carlier worken,
Watson (1936), Watson and Roberts (1939), Sylvestt
(1950), Miller (1952), Singh (1981, 19825, b)
10 the present investigatians the results b
t;hadmimbninietpmuﬁwim:mhﬁmwﬂ

¥ Watson and Roberts (1939, 1940). Asse
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-ﬂhw}x_ﬁ&l{hﬂ1gd'p: Fﬂ-ﬂc_‘l’.‘&B th’l.ﬂﬂ'ﬂiﬁﬁllﬂ'l foodm
gpeplant to anoiher the vins comes in o contact with
 some substance which partially or wholly destroy its
: M_mmpmmudhﬁmﬁmfmdh:g.ﬂmfhm
: d‘ﬁ;ﬂng.ﬂwmﬂﬂrdlhﬂﬂn‘rﬁm of inpctivador in-
. greases resulting in the inactivation of greater amoun
M‘Wmmmifmeaﬂﬁdﬁmmm
uﬁmpul.m.tnfirmﬁmtm'ﬂmdy present in insect is ot
jts macium and inactivates larper proportion of the
wirs taken in dunng the short infection perod.

The experiments conducted on the cffect of
acquisition feeding period of the aphid vector on the
tranamission of SMY have shown that the i could
be acquired in a very short perind of 20 sec. (Table-
2), This indicates thal the acquisition threshold varies
mmlyv.ruhﬂmeetﬁaﬁ:}' of transrission. These re-
sulls are in agreement with those reported by Day and
Irzykiewicz (1954), Sylvester (1954), Bradley (1954,
1959), Magrajan and Ramalkrishnan (1971), Singh
-I:-I!JEL 1982 a, b).

e The fall in the percentage of infection with
longer foeding periods has been explained by Watson
and Roberts (1939), Day and Irzykiewicz (1954) on
the basis of production of inhibitors in insects during

- feeding. According to Bradicy (1954), however, the
 formation of salivary sheath during longer feeding in-
Bradley (1959) also suggested that constant probing
'ﬁ!’ﬁp‘hn!sm them to loose infectivity primarily,
..b&:ﬂmﬁmhmmhwm“mm
etrate. However, later evidence (Hitchbor, 1958;
-~ Mamha, 1962) has given no suppart 1o the idea that
- such uncqual distribution of these viruses oceur, The
s Vander Wi (1954) suggested, acts as amechani-
 calbarricr to the movement of virus to and from the

. Collaretal (1997) found clear negaive cor-
This result agrees with the general idea that
mtmnﬁmmmtﬂmm“r
g brief probes (Bradley, 1954; Sylvester, 1954).
?h“mmmmmeﬁmﬁf
lation foeding period of the aphids in the percent-
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wirus in 30 scC. anycl was found 1o be mar:
afficient vector of the virus. The ]:lr:rlmnl.agj:lnfltram:-
mission hﬂ“ﬂ:'l-':r,in:lﬁ-"-ﬂl:i with an increase in MOc-
lation feeding period of aphids up 1o 1 hour. Longes
i ion feeding decreased the perceniage of trans-
mission (Table-3). It i5 presumed thal '[|E’I'L'- more eﬁ'_ e
cient vector CAITY a larger quantity ofvirus which it
Jelivered in to the suscepl leaves than in the case ol

less efficient veclOr. This may be the reasan why i
i required in the less elh

tragxsmmit the

of the aphids, that can cause infections do so withil
first hour and further increase in the duration of the
test plants feding does nol SEETm {0 increase the mum
ber ofinfections. Similar reports have been publishe:
teﬂNagrajﬁnmﬁRmmhiﬁhﬂanﬂ'?ﬂ},Slnghﬂ?E |
1982 &, b).

Inoculation has been reported by severs
workers to occur after probes as short as 5 sec. o
the test phant. Presumnably, in these early probes, vine
is yinundunﬁdhd“'c-mﬂlehmm:rsewn]lsn
epidermal cells. However, introduction intracellular!
in to epidermal cells, of in to inderling mesaplyll cell:
is by no means ruled out.

Several authors have shown the nsefuiness ¢
electronic monitoring techniques to correlate aphi:
hehaviour with plant virus transmission, Scheller an:
Shukle (1986) found in association between sieve el
ements penetration and the transmission of barle
dhwar! yellow virus (persistently by aphids) using a
A.C. monitor. Electrical penetration graphs are a ver
usefiil tool to study nor-persistent virus transmissior
Powell (1991) used this technique to demonstrate bric
pequisition and inoculation of potyviruses. Anothe
drop production by various aphid species could re
flect their respective vector efficiencies (Powel
elal,1992). '

Dol 1 o S o o
mission efficiency of different aphid vector specics ma
be partially determined by the frequency with whic
they puncture cell membrances, Collar er al. (1997
found that the number of potential drops produced b
related positively with PVY transmission efficiency. I
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lesestingly, the mean duration of the potential drop (and
that oF any of its sub-phased) apparently did not affect
the probability of virus scquisition or inoculation-
Powell, et.al, (1995)did not find any relationship be-
T‘Mdmaﬁtmuﬁmnrdndmnhﬂmplmﬁmm
the transmission of the potyvirus TEV. Collarefal
(1997} found that the probability of transmission de-
pends mainly on the presence of virus perticles in punc-
tured cells, and is therefore enhanced by a greater mam-
ber of punctures.

The results of the number of viruliferous aphids
lo the percentage: transmission of SMV are in concur-
rence with those reported by Freitag and Severin
(1945), Nagrajan and Ramakrishnan (1971), Singh
(E380, 1981, 1982 a, b). The results confirm views of
Watson (1936) and Storey (1939) that the infection
produced are local and independent for each aphid
and not the result of aceumulation of sub-infective dos-
age from different members of a group and the low
percentage of infections obtained with single aphids
does not indicate a fixed low standard of efficiency in
the vectors, but is due to fluctuztions in the infection
capacity which can be increasad or decreased accord-
ingly to the condition af the cxperiment.

Studies on the effect of post acquisition star-
vation of the aphid vector on the transmission of SMV
indicated that as the fasting period was increased be-
decreased. Similar results have been reported by
Watson and Roberts (1939, 1940), Singh (1981, 1982
a, b}, Nagrsjan and Ramakrishnan (1971},

In the present studies it is scen that the insects
losts their infectivity within 2 howrs or less. This may
be attributed that due to lack of delayed feeding or
without access for infectivity. Presumably under such

conditions loss of virus is due mainly to normal inacti-
vation by aging.

Several studies have demonstrated that the
be preatly enhanced (<30h) when the aphids are not

Jpnermal

of Maswral Resoasrct ;e %

a”mmwpmb:un&uﬁdmfmﬁ{'

1990; Fereres, e'.r..mﬂ.l. I]'??I]'. i.I:uiiu:;ﬂqjt,g [h;:}l

ity n.fdmmllp]ﬂ‘-'lﬂﬂllr h':'t‘]:'ﬂ_ Lo LY

much greates than 5 min. considered i, "% 7

etration graph records. Therefore, ih,

of inoculability must notbe Py
but as the result of some styje, - Py

o by the aphid during the extracedlyg 5

way (C wave form). Collar er ol (1997

that mﬂmmﬁﬂﬁwhfﬁﬁmh

tioa site as a résult of some occasiona)] w

. i

tion or salivation events taking place
activity of the cibrial or salivary m%
h}']:ﬂﬂ'ﬂfsﬂ-l:ﬂlis ﬁﬂ'thﬂ'ttﬁ:ﬂrchlﬂh%
refiged.

The data presented in table-6 ing
the serial transfer of viruliferous aphidsio e,
m@i&mﬂdhﬁ:ﬂtﬂﬁrﬂp{mhﬂ:uﬂq
Similer findings wes published by Watson my,
erts (1939, 1940), Singh (1981, 19825 bi. Ny
and Ramakrishnan (1971). Day and ke,
(1954) observed that the duration of persisess,
mfectivity of aphids as a bearing on the inacg,
hypothesis. T

With many stylet-bome virses aphidsber,
non-infective very rapidly, when they are sl
fized on test plants, even in few minuses. &i o
able that main effect of probing on the plantistm
virus from the stylet (Bradley, 1959). The mkds
vary secretion in this process has not been estabise

The main reason for attempting to de=ss
how long aphids retain the shility o infectisin s
o the spread of virus in the field. In most expe=s
conditions have not been particularly close B
that might exist under field conditions. How=
Cockebainet ai (1963) simulated field condise="
allowing winged aphids o fly for various imes®

afr current,
Mo fisting
0.00 -

2=

0713
0.000

.

e

T S
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l:'-' Table 1. Effect of pre-ncquisition fasting perfod of the aphid vecior A. gossypii on transmission
:E elliciency of SMY (potyvirus)
% : Muisiliun Casting | Total No.of plants | Percentage of Means of transformed
E period infected/inoculated | infection values™
b Smin. 015 0.00 0,000
Wy 10 min. 1/15 .66 14.872
R 15 min. 1115 6.66 14.945
Iy © 25 min., 2415 13.33 21,313
B | 40min, #15 5133 46.911
B | f0min 12/15 80,00 63.502
e f Hmin 12/15 £0.00 63.576

2 hours 11/15 73.33 58.928
Iy 4 hours 915 60,00 50.785
W ihnurs 4115 26,66 31075
iy ~ 24 hours 2115 13.33 21.365
o —
ljg - **=Highly significant i
i CBEM.=1.00 CD.at5%=295  CD.at1%=3.5
iy X
" T:ab]-g_'f’ Effect of acquisition feeding period of the aphid vector 4. gossypii on the transmission of
= efficiency of SMY (potyvirus)
:: Aﬂﬂﬁﬁl}ﬂ im:lmg[lermd Total H{I. of plﬂl:ll'.'i P-E'I'tﬂ!dﬁge of Means of transformed

e infected/inoculated | infection values™
z [T Sscconds 0113 0.00 0.00
ol ? 10 seconds W15 0.00 0,00
; _ .] seconds 1115 6.66 14.91
i © 40 seconds 215 13.33 71 34
e seconds 4113 26.66 1107
a ' 615 40,00 3977
L 10415 6. 66 5474
-4 1215 £0.00 63.47
~h|r 12/15 80,00 63.53
Lo ] 12/15 80.00 63.45
bl (0 min. 115 06,56 54.74
min. 815 33,33 46,91
* ) min. 6015 40,00 39 7]

CD.at1%=393
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| Rpncd '
Pl L 3 1j LR the tra
5 pid yector A. o8 ﬂ!mhuq
e . 3 d'n F:find ﬂ[mﬂ ap t:-!.l'_lrl-ﬁ
jon fecding f-SM‘-"“II]

Tabie 3. Effect of inoculal fficiency @
frocsatng esdingpeiod| Toul 0L | WS ——""TG00 N
e e 2000 54.74
o o1 o 63.48
10 min. 10415 40,00 ;
15 min 1215 6 68.65
B8 68.63
30 min 13415 46.66 g
1 hour 1313 16,66 43.08 |
2 o 715 33'33 1225
24 hour 215 R e E
" - Highly significant £ef
SEM ~056 CD arste=165 CD.at1%= 221
Table 4, Relation of number of viruliferous aphids, 4. gossypii per plant to the fransmissign of
SMV (potyvirus)
Number of aphidsper | Total No,of plants | Percentage of Means ufiﬂn_a,jm_';
plant infectedfinoculated | infection values™ |
o ol 6.66 14.74 |
Three 215 13.33 21.35
Five 515 3333 1575
Ten 10V15 66 66 i
Fifteen 12115 80,00 £3.50
Tiwenty 1215 40,00 i
ik 11115 7333 5592
,f-l':;f' #15 5333 b
15 :
il 39.23 i
st
: -—_0150 ED.M%IIM E.D e
Mo fasting 13115 ‘ -ﬂl:;&-_:_m
[ 1
.64 i




g
a4
Biny, % S Sharss and & K Singh 33
[ 7 -
~ Table 5. Effect of post-infection starvation of aphid vector A. gossypil on the transmission of
~ s SMV (potyvirus)
= Total No. of plants | Percentage of Means of transformed
| ion period infected/inoculated | infection values”
ik 1315 BAGH Bhed
s .00 ai47
1015 6,66 S475
&3 85 4541
515 B 1525
) i B35
AT 15 1333 y 2133
| 4 bours: 015 0.0 0o
| b= G om0 0
L 1Pbous V15 00 oo
- - : o H-ldﬂj' 2l =l
L SEM 0B CDat5%-245 CD.#1%-328
- Table 6. Persistence of sunflower mosaic {potyvirus) in its aphid vector A. gossypii
2t ; Eﬁlm Tnfections produced on fest plamts in suctessive ransters
i the series Serial number of plants tisted
- 1 2 3 4 5
N ! z 3 I ] 3 ]
L 2 min. & - & | 2
2 2 min. - - - g
X 2 min - 2 = < 3
4 2 min. ! i ¥ { 0
5 5 it + = a u
G 5 min + + + + :
1. 5 min. - = £ =
£ Smin * n i A i
9 10 min * - i A f
1} [ Qmin. * A 5 = z
10 min. - ¢ - : T
10 min, i ; : 3
15 min. 4 : 3 5 S
15 min, z ; 3 ;
15 min. - . 2 . -
15 min. - - a
30 mis. - < i 5
3 min Z s = R -
M i, & s 5 i =
M enin. + i i e w
I Baur . g H i
1 hour : s : 4 =
1 heur - . : 2. ¥
1 hour i ; 3 Wi :
*2 hoay - s i 5 o
.lh: o r o - -
lm I, = a _ ) : -
Zhour - 4 SLEE 3 x
thour i T 3 : ;
thour | - : i : :
"h"" - ». 1 % 3 ®
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BIODIVERSITY OF PLANT PARASITIC NEMATODES OF
CHICKPEA INALLAHABAD REGION

M'_P:nt. Gopal Pandey and D.N. Shukla®
National Academy of Biological Sciences and Rural Development, New Jini, Allahabad - 211 019 (UF)
*Departmeni of Botany, Allahabad University, Allahabad - 211 002 (U.P).

ABSTRACT Hoplolaimus sp., TWenchulus nematodes, such type

i 5 of survey were conducted end relevant informaticns

Tn'm‘fr one chick pea growing ficlds in  of the distribution and impertance of nematodes o

Allahabad region were surveyed in the year 2002-03.  chickpea crops were established. Hence nematode
Eight genera of plant parasitic nematodes, viz.,, was considered as one of the constrainis in the culti-
Meloidogpyme incognita, Pratylenchus thornei, vationofthiscropin Allahebad region. They are re-
Rorylenchulus reniformis, Hoplolaimus sp., sponsible to damege root caus: exiensive necrosis, l=-
Dilenchulus sp., Xiphinema sp., Longidorus sp. and  sion and knots reducing grains, qualiry and quantity, sup-
Heterodera sp., were found in Allahabad region.  press Rhizobium nodulation and thereby cutting & par
Mugari, Ramaipur, Dadari, A.AL campus were found  of nitrogen availability to plants and sofl and increase
to have higher infection of root-knot nematode. All  the severity of many soil bom disease.
willages show less than 23% diseass intensity. Maxi- Chickpea was infected by Meloidogyme in-
mum root-knot index was observed in Mugar, Baswar, cognita, Fusarium oxysporum and Rhizocionia
Dhenus and Ramaipur. Predominant thizosphere plant  bataicola (Pandey and Singh 1990). Hence authors
' nematode viz., Pratylenchus thornei, were motivated to conduct the survey on chickpes in
Rotylenchulus reniformis and Meloidogyne Allahabad region and assed the percentape of infec-
incognita were found tion, root-knot index along with status of plant para-
: sitic nematndes.
Key words : Biodiversity, chickpea, plant parasitic
nematodes. :  MATERIALS AND METHODS

 Chick pea (Cicer arietinum L.) occupies im- Survey on plant perasitic nematodes were con-
portant place in among the pulses. Thess are consumed 4. 1.4 i+ the twenty one selected villages, Diseased

i in vegetarian dietand areichsourceof gy vy vt samples of the crop along with 500
various ; B
protien. One '{f“’?m“a‘?’ mﬁﬂh&t’:’f thizosphere soil were collected in polythene bags to
; mwmn p“d"m, um le for study the association of nematode with the roots. Root-
 plant parasitic nematodes which are responsib knot nematode counted and calculated infection index
causing 13.7% losses in yield of chick pea (Greco  orype chickpes crop. 500 g.of soilfrom each sample
1987, Sharma and MC Donald, 1990). ~Ha were processed for nematod extraction in the follow-
~ Diagnostic survey intended to determi ing manner as per method described by Southey
mﬁni‘gmmdu in crop damage have been arare  (1970). The disease intensity and infection index were
 ocoumrence in chick pea. However, in India on the besis  calculated by using the formula given below.

' of limited surveys, very useful informations have been | .
. generated by comparative sampling ofhealthy planfof  Discase intensity = MmO S CHSSCEL 100
' chick pea grownin close vicinity to the disease plant. -

Ry 5 tode like el g Sum of scores
._ﬁﬁfmatmt;ndﬂhﬂmﬂmﬁ;m Infectionindex = F P e TE e X 100
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Table 3 : Total number of rhizosphere nematode of

various gencra in chickpes.
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RESULTS AND DISCUSSION it
Higher incidenese ﬂfr"-“"':'k“n_‘ 1:“‘35 MR
Mugari, Ramaipur, A-A.L Campus, Naini e, 70
and Iradsiganj, compared to Dhanua, Jhusi 873
Baswar, Ghoorpur, Dandi, Mohobatganj, Sarengaput
Badra and Sahasoan. The root-knot index observed
s s follows. Mugari (4,600, Baswar(3.00), Dianud
(3.00), Ramnaipur (2.60), Iradatganj (2.40) and Jhus!
area (2,20). Similar observation made by Pandey and
Singh (1990). The discase severity caused by root-
knot nematode a5 so for not much assed in and around
Allahahad , but its study appear to essential because
of the economic importance of the crop. The intensity
of disease caused by this disease is directly related 1o
crop yield. Pandey (1988).

The association of rhizosphere soil nematode
like Meloidogyne incognita, Pratvenchus thormet,
Rotylenchulus reniformis, Hoplolaimus sp.,
Flenchulus sp., Longidorus sp. and Heterodera sp.
were also predominant in chickpea, Similar observa-
tion made by Ali (1995). Pandey and Singh (1990),
Walia (1982), Walia and Seshadri (1985), Pandey
(1988), Pandey and Singh {1991).
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ABSTRACT

& aF

\ A Ficld experimemn was conducted during
2000-02 in summer season of Vegetable Research
Farm of Indian Institute of Vegetable Research,
Varanasi to know the performance of various genc-
typesofepgplant. Among the 30 genotypes, thers were
much differences in growth and yicld attributes due to

 abiotic stress. Maximum plant height of 125,42 cm
wasobserved in Ram Nagar Criant (Round type) while
maximum fresh weight of plant wasnated in Small
¢ LeneWhite genotype, which was oblong type. Among
oo mmmﬁﬂsmﬁmﬂymﬁm
©weight (943, 38g). Dry weight of shoot (percent ba-
e i mzkm noted maximum in Ram MNagar Giant
(52.1294). Significantly maximum number of fruits per

~ followed by Nurky (15.59) and Punjah Barsati (15.19)

 bothbeing at par to each other were again from ob-
- longtype. The highest yield obtained in Ram Nagar
. Giant(258.58 g'ha) closely followed by Utirs (248 89
~ g/ha)and KS-227 (244.69 g/ha),

A

* Keywords: Stress condition, eggplant, vegetative
| mowth, yiclds, _
' Inlndia thereis an urgent need of production
t ﬁ%mmmam&mm improve
family income in order to ensure household
along with nutritional and economic se-
Vegetables are a vital source of minerals, vita-
dietary fibers and thus play important role in
nutrition. Vegetable provides adequate quan-
f"ﬂ Bty of micronutrients and antioxidants and micronistri-

f Vegerable Research Faramast, (TL£}
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PERFORMANCE OF EGGPLANT VARIETIES UNDER HOT
CONDITIONS OF NORTHERN PLAINS

gh, A. K. Pandey”, Shiv Mangal ** and G, Singh
Department of Horticulnare Udai Pratap Autonemous College,

Faranasi - 22102 (U F)

disorders. Eggplant or brinjal (Solanm melongena
L.} being a member of solansceas family occupies a
place of prominence among Indian vegelables, [t is
liked by pooras well as by rich people. In the narth-
em plains of the country its only one crop i3 taken by
rainy season planting in the month of July-August which
starts fruiting in September-October and continues up
o March afterward it goes in senescence due 1o high
temperature, Therefore, the present experiment was
comrducted to knew the performance of differsn brinjal
varities m hot summer conditions of northern plains,
MATERIALS AND METHODS

The field experiment was carried out at Veg-
etable Research Farm of Indian Institute of Vegetahle
Research, Varanasi during 2000-01 and 2001-02 n
sumimer season on soil having average fertility 84,62
kg N, 16.90 Kg. P and 247.97 kg K per hectare.
Thirty brinjal varities of different groups like ablong
type (Small Long White, 5. Anna Purna, Punjab
Barsati, Uttra and Nurkey); Long Tvpe(JB-8, Plant
Samrat, [VBL-9, Nesseppe, Green Long, VRBH-£.
13) and Round Type (K5-227, VRB-12, HOB-104,
BR-112, CHBR-1,CHBR-3, BB-3-1, Auspey White
Round, Ram MNagar Giant, JB-51, DBR-44, PB-].1,
PB-5-12, EG-0582, SAATHA, White Medium, H-
E,Raj:ndraGmmRuunda:ﬂCHERJ]mphmed
BL60 x 45 cm spacing in two replications in RBD de-
sign. Nursery was raised and seeds were S0WT On
20thand 18th January and stedlings were transplanted
on 26th and 215t February in 2001 and 2002, re-
spectively. All other recommended package of prac-
tices was followed similariy for all the and
data were recorded in different stivibutes alang with
yield.

1
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RESULTS AND DISCUSSION
- Growth attributes
Pooled data of two years of experimentation
revealed that the maximum plant of height among the
entire group viz. oblong, long and round group of egg-
k. plant cultivars was expressed by Ram Nagar Giant
" (125.42cm) while the minimum was observed in Punjab
Barsati (60.04cm). i was that there was much differ-
ence with respect o this anribute. However, there was
nq:si_gqlﬁmtdifl‘mmr_ among the cultivars JB-8,
IVBL-9, Nessape, VRB-12, Rajendra Green Round,
Ram Nagar Giant, JB-51 and DER-44,

Fresh weight of shoot in oblong group was
recorded maxisnum in Small Leng White (300.0g) fol-
lowed by Punjab Barsati (240.0g) while Nurkey was
most inferior with its lowest value of 167.18¢ only.
Among the long group, Nesseppe gave significantly
supenior fresh weight over other with its value of
943.58g while among the round group, DBR-44 with
jtsvalue of 857.5g was significantly superior over oth-

er8,
' Dryweight of shoot on percent basis vaned
. significantly among the genotypes of eggplant. How-
~ ever, the maximum dry weight of shoot was noted in
Ram Nagar Giant (52.12%) closely followed by
" CHBR-1(51.1%) of round ground. The maximum
* yaluefor this was obizined in Punjab Barsati (30.66%).
_T_  Vield attributes
P
e
" Pooled dataof two yeers of experimentation
!'%;‘ Ve that there was significant variation among the
. various genotypes with respect to number of fruits per
il ant The genotype Uttra produce d significantly high-
miber of fruits per plant (26.56) and proved su-
prity over rest of the penotypes under study.
ey (15.59) and Punjab Barsati (15.19) of same
ip i.e. oblong group, being at par to cach other
e second. Few of the genotypés like EG-058, white
m, CHBR-2 and Rajendra Green Round proved
most inferior as they produced less than 3 fruits

Tt was found that there was significant varia-

42

tions for all the growth and yield anmibutesof cgaplant
genotypes. In this course of study 30 genatypes of

WETE under hot summer Siaban. D
1o ability and adaptability of these genotypes in such
eitiation, there were much variations in these param-
eters. These observations are in close conformity with
the findings of Awasthi and Discit (1984) \hhnﬂt:&Fn‘tﬁ
significant reduced values of growth and yield attributes
of egeplant in abiotic SIEss.

Yield (g'ha) _

The maximum yield was obtained in round
group of genotype Le. Ram Nagar (hant (258.58q/
ha) closely foliowed by Uttra (248.89g/ha) and KS
227 (244.69q/ha). Other good yielder were Punjab
Barsati and BB-3-1 (table 1).

There were some genotypes, which had very
poor performance in this context. Ineggplantyield dif-
{erences among the genolypes in coniext poot fruit
set owing to poor yicld due o temnperature influence
has been reported by several workers ( Awasthi and
Diixit, 1986; Randhwa ef al., 1988 and Mohideen ef
al, 1977).
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EFFECT OF OIL CAKES ON MU SKMELON WILT

OXYSPORUM F.SP. MELONIS.

‘Rajneesh Kumar Pathak, Suman Shu kel
Department of Botany, Allahabad Universin, A

ABSTRACT :

= Ay Five oil cakes viz., neem, mustard, castor,
groumdnut and makna were amended with soil against
muskmelon wilt caused by Fusarium oxysporum L5p.
melonis. Neem and mustard at 3% concentration of
sl (w'w) were effective as it signi fcantly reducing the
wilt incidence. Mahua seed cake was the least effec-
tive as compered to control, All the treatments werc
. showed significant reduction of wilt incidence of

~imhanced the plast growth of muskmelon crop.,

Muskmelon, will, oil cake, Fusarium
‘arpsporun £, sp. melonis.
| Wiltof muskmelon (Cucemis melo L) caused
s :ﬁ'fﬁﬂm'imaqﬁponmf.sp.mnﬁﬂmﬁ'ﬂ.ﬂathmd
. Currence) Synd. and Hans, is e destruclive discase in
~ most muskmelon growing areas. Bhaskaran et al
 {1971) and Waraitch eral (1976) recorded the inci-
* denceofthis dissasein India. The wilt pathogen being
o borne in nature is difficult to control chemically
5 - _]:wnlhﬂ'mmafdimmmﬂ.musenfm’—
i mﬂldnmm is one of the successful contral

B il of soil-borne disease. Both stimulstory and
; 'é-%fﬁmcﬁh:ﬂnfmﬂmd:umﬂhmm
 ahle organic matters, cspecially with oil cakes, have
" been reported for Fusarium sp. (Singh and Singh,

[§70; Toussoun ef al, 1970; Khanna and Singh,
974: Singh, 1983; Tiyagi et. al, 2002, Kaushal and
Jicyui, 2003). However studies on muskmelon wilt
dence in relation 1o soil amendment with oil cakes
limited, Kotznelson (1946) had sugpested that
iom of organic mater o soil may exert an indirect
nsphere cﬂ‘mb}'inﬂumcing_fh&mtﬂufplml
rowth, The present studies with organic amendments
volving diffierent types of oil cakes were carried out
a view to study their effects on incidents af musk-

Pat experiment was conducted during 2004-
_ Sixty three pots of 30 ¢ size were taken for
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ad D.N. Shukla
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ex purpxc.ﬁilpntsmum}mdtﬁlhfﬂr-
nﬁﬁn[-i%}mﬂﬂljndwim:ﬂmﬂimd soil.

The sterilized soil was infestad with the vigar-
ouusly growing culture of Fusarium axpsporum f.5p.
selomis on sand-maize-meal mediam intheratiool 1
- 4 {inoculum : soil). The oil cakes were incorporated
into soil @ of 1.0, 2.0and 3.0 % (wiw) in the upper
15 e of the infested and uninfested soil, and lefi for
decomposition for 45 days. Subsequently, ten musk-
melon seeds of var. *Pusa Sharabati’ were sown i
each pot and symploms were ohserved duning devel-
nmﬂwmmﬁmmm
was cabeulated using the following formula :

Musmber of willed planispol
i , | PO = .
iy Total Plani Papulation/Poi

RESULTS AND DISCUSSION

Data indicated that ofl cakes considerably re-
duced the disease incidence of muskmelon wilt. Soil
amended with neem cake was most effective in re-
ducing the incidence of muskmelon wilt (Table -1).
Maximum reduction of wilt incidence was found in
neem cake followed by mustard cake, castor cake,
groundnut cake and mahua cake as compared with
control . All these values of disesse incidence showed
that the most effective concentration of vanous oil cakes
used which has 3 percent. Similar observations werne
recorded by Singh (1968), Pepavizas et al, (1970},
Gupta et af. (1986 and Kaushal and Siddiqui {(2003).
Tti% a well known fact that different 0il cakes differ in
composition and, therefore, in the rate of decomposi-
tion, preference by micro organismes and in the nature
of decomposition products (Singh, 1983). Singh and
Singh (1970) also reporied reduction in Fusarfum sp.
with vil cakes. The oil cakes reduced the walt inei-
dence may be due to the secretion of toxic chemicals

L1

or the release of ammonia or by the secretion of anti-

oxidant phenol or phytosterol. Similar observation
Eﬁ; ;-:.r Zalaria et al, (1980), Krishnamurthy et al.
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o wilt incidence of muskmelgy_

Table 1 ; Effect of il cakes amendments ¢ Memn
Treatment 9% wilt incidenee
CU[IWLWM'_'_-_-_-_
1.0
e e Al et
by b S e RS I 4000391,
Mustard 45.0 (42.12) s ulﬂ (45.0) 3.0 (47, 9y
v e o fﬂl??‘:l 69.0 (56.41)
Groundm 12.5(5856)  700(5699) 630027
75.0(60.0) 80.0(63.43)
Makhug 85.0(67.21) 80.0 (63.43) ' o 90,071,357
Control 90.0(71.57) 90.0(71.37) m‘“_ﬁ ' —-—-_h.,x
Source SE(d)  CD(P=005) (Avgoféreplicates)
il Cakes (L12y  (225)
Concentration  (0.86) {1.75)
Qil cakes * conc. (1.94) (3.50) —
Figures in parentheses are transformed * Are sine” values.
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(1971 ). Oceurrence of Fusarinm wilt of musk- XIV. Effect o rize - a:_m:l fungicidey
melan. Curr Sc. 40171, bean m“"‘ﬁ‘? T:’T“T;‘*;W” basicolz fiy
: Dis. Repir, 54: 114 - 118,
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punn and B, Dhar

strtment of Genetles arid Plant Bresding, Insittate of Agricultural Sclences,

stely 9 per cent of the 10-14 x 107 metric

gen fixed annuafly in terrestrial environ-
d remaining 1096 was fxed abiotically, pri-
Imm 2004). Worw bumman activ-

Honsck of al, 1997). Significant growthin fo-
=N esage has occurred in both developed and
pping coumtries (Peoples ef al_, 1995) There-
nenits for fertilizer-N are predicted to increase
in the fisture, BNF is catalyzed by prokaryotes
hese group comtains large and diverss bot
12 and archaes (Zehr et of , 2003). The en-
e, The rhizobia are nitrogen fixing bactoris
Hﬁﬂ!ﬂhmﬂﬂilﬂm
hic environments fior normal nirogen
mwm
= rhizobia are in either, Rhizobium,

.............

aaras Hindu University, Varanasd - 221 05 (U.P)

fuation either on Large planmids or o Symblosis -
s (Kaneko ot o, 2007 Intesestingy, 2 Bas been
recently discoversd that bacteriz fom ousice Se
Bhizobioreaes can sian mdaos podsles on egmmes
(Mioralin e af, 2001 ) Coarrently, fhe subpect of BME
is of great importmce beczmee une of chemizal st
e fortiizers b resnited = 9o and water podintion,
reduced fae micrnbial acthvity, e the setmpication
aflskes and rivers. The beneficisl effect of legeme-
Rhtizrbizem symbiotic relaficothis in terms of BNF
eshemoimmiomnherccem pen s Eisan
Enportant aspect of sostmetle food prodecton sud
long term prodectivity.

Importance of BNF 1o soil fertility

efal, 1995) 1 e sor wery Tmpostes both eon-

hie for 2 sobstangal pan of e globul fiux of mi-

£ fiom smosphenic N, 10 fiued Sorms sach s am-
IORER, THLEE, S rpenic mtyoprs Increwend pisnr
protezm kevels and reduced depletion of sod mitvogrn
ton. Deficiency inmineral sesopen ofien s v
berween plasts =nd & variety of muogen-fxine orpm-
bioses an the rencwable (Pooples ef o 1995) and
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primary source of fixed nitrogen in land based sysierm
(Tate, 1995). The symbioses between Rhizobium-
Jegumes are cheaper, non-hazardous and usually more
effective sgronomic practices for crsuring n sdoruate
supply of N for legume based crop production. Le-
Bumes fix atmospheric nitrogen in the range of 200-
300 Kg of N ha! year!(Peoples etzl., 1995). Inputs
of fixed N for alfelfa, red clover, pea, soybean, cow-
Pea, and vetch were estimated 1o be about 65-335
Kg of Nha'year (Tate, 1995). Yield increases crop
plamied Elﬂﬂrhﬂf‘b‘mungnfhgmmmnﬂm equIva-
bent to those expected from application of 30-80 Kg
of fertilizer-N ha?, Mandimba (1995) revealed that
ﬂiﬂnih‘ﬂgencmtnhuhnnmmdmﬁ}mgﬂfﬂﬂt
mnrzmmhmmmhm
et to the application of 96kg of fertilizer-Nha!. Based
on these shove points it clesrdy reveals the the signifi-
cance of Riizobium-legume symbioses as a major con-
tributor to natural N, fixafion. Therefore, the following
discussion pin points the behavior of these symbioses

Environmental conditions

Several environmentsl conditions are the fim-
and their symbionts. A principle of limifing facior states
that “the level of crop production can be no higher
than that allowed by the maximum limiting facior™
(Brockwell et al,, 1995). In the Rhizobium-legume
symbiosis, the process of N, fixation is strongly re.
MhﬁWmﬂhhﬂpﬁuﬂﬁp
fore, a competitive and pﬂﬁﬂmnﬁhm

wh'mh#ﬂmdyﬁrm T
tiom if stresses impose limitations on the vigour of ghe
host legume (Thomas et al,, 1997).

of Mutwra Reswerct 4 Dirvefopmett

'"ﬂ*mmﬂmw i
:5_.

mmmtim_l.:rﬂﬂﬂ’lrﬂr.t&tt E":edh,
wnﬂuﬁﬁﬂmmmmh h
ity and alkalinity (Razza ef al., 2001) p%;?
Phizpbium and Emif!f—’ﬁmf"'"m%hnﬁj

mlmmmajmmvimmnmtﬂl faq,rﬂ&;
al.,1993). Selivity 38 Serious threat o g
arid and semiarid regions (Raua:ﬂS}ﬁh‘k
Zahran, }ﬁqlﬁﬁi‘f’mm“m@ﬂmbﬂt;
than ome effect; e.g. salinity may act s Wiy
“ﬁchmﬂtﬂmms}qmﬁcmt,m%!
nodule metabolism directly. The miost
acidic and alkali mreafﬂw:mlhkah
1991 ); comsequently screening for iolerses a,
been pursued. BNFEyﬂtﬁmﬂﬁpﬂhiaﬂfﬁh
agriculture] productivity while minimizing sy,
ameliprating adverse edaphic conditions ar s

Soil acidity and alkalinity effect og

Rhizobium-legume symbioses

lem facing agricultiural production in many sead
Bameix, 1997). Most leguminous plants regies
ﬂﬂlﬂrﬂighﬂyajdizamianmlim{l&xpwﬁa_
cially when they depend on symbiotic N, i
(Bordeleau and Prevost, 1994), Legumesai®
ﬂﬁﬂﬁamﬁhwﬂmmmﬂfr
’iﬂi?—cﬂ!nﬂﬂnn&u{!ﬁ?}mﬁﬂ’;;
i species e xtzemelysrsiive 068%.
M sativa), while others tolerate relatively e
PE(e.g Lotus ternde), Soil acidity consnis®
OtieN, fixation by limiting Rhizobiums=™
Mﬁmmd reducing nodulation :;5

e o L
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“have been identified (Grabam ef al,, 1992). These

- Stmins generally perform better under acidic soil can-
ditians in the field (Graham etal., 1994), Tolerance to

- highalkalinity has been observed previously for thizobiz]

. stmains and Jordan (1984) reported tolerance up 1o

PH 9.5 for Rhizobiaceae. Nour ef al, (1994) found
" the pH tolerance of rhizobial strains isolated from

 chickpea (Cicer arietinum) to be 10.0, and

Shenbagarathi (1993) has reported that Seshania

procumbens strain is capable of growing at pH 11.0.

~ Thelow (<4.0) and high (>8.5) pH tolerant strains of

Bradyrhizobium demonstrate a comparative advan-

-Wmdaﬂda&ahmuwmmﬂwahﬂn}‘
to nodulate their host legumes (Meghvanshi er al.,

: aﬂﬂﬁ,ﬂppmusmf 2005). Strains of'a given spe-

eies markedly vanied in their pH tolerance levels, The

| Wvﬁngsﬂaﬁmufﬂﬂmﬁin have generally been

Mmdlmstnlmtma:idpﬂtbmlmwslnw

: 'g;mﬁng strains of Bradyrhizobium. However,

Hﬂj@cmh.ﬂ al. (1997) stated that the existence of

= hﬁ':k Iut.ﬂnd slow- growing strains of Vigna

ﬁﬂmwmmﬂaﬁ_hm&ﬂvmansmahu
giﬁuf;h'mﬁmungsahmlnﬂm:ufmﬂmm species of
r@%.m While growth of a number of strains of

 Bradh .ﬁunbrmjapmmmmmhﬁmﬁiﬂﬂmmﬂ

pbi fgg;mfmmmg‘nwalﬂﬂﬂm}umﬂ
hia isolated from woody legumes can tolerate
 upto 500 1o 500 mM of NaCl. High salt tolerance
also 'dainthchighpl-lmdtmmuﬁtﬁlum
i and Nautiyal, 2000). Several Rhizobium
hnvnhammpnrtdﬁummit-ﬁtrmadsuilmf
(Tilak ef al., 2005) and around the world
A 199'9} mmfmﬂﬁﬁmmp}[mhr-

TE Mﬂmﬂdﬂﬂﬂ}?ﬂm :

il

is still not clear (Grahum of af,, 1994). Rhdzobia adapt
virious mechanisms to survive in the neid and alkall
501l conditions (Zahran, 1999). In addition, the ge-
netic basis of tolerance to elevaiad pH suggests that of
least two loci of either megaplasmid or chromosomal
location for pH genes are necessary fior the growth of
rhizobia at elevated pH.

The failure of legumes to nodulste under acid
soil conditions is common, especially in soils of pH <
5.0, The inability of some rhizobia to persist under such
conditions isone cause of nodulation fuhure {Bayoumi
ef al., 1995), Recent reports, however, states tha
inoculation of tolerent strins improved nodulation, dry
matier accumulation and nitrogen content of soybeans
under acid (Ozawa et al,, 1999, Appunu ef al,, 2003)
and alkali (Meghvanshi ez al, 2005) 20il conditions.
The growth, nodulation and yield of ¥ faba were im-
proved after inoculation with their symbiont
R. leguminosarum by vicige in acid soils (Carter e/
al., 1994). It appears that pH sensitive stage in nodu-
lation pccurs early in the infection process and that
Rhizobiem attachment to root hairs is one of the stages
affected by acidic conditions in soils (Vargas, 1983},
Taylor er al. {1991) suggested that coloniztion of soils
and soybean mots by B, japomcum may be adversely
affected by acidity, an effect which will result in re-
duced nodulation.

The host cultivar-rhizobial strain interaction at
acid and alkali pH has also been investigated. Ozawa
et al, (1999} noted that nodulation and M, ixation by
some strains of Bradyrhizobium at acidic pH differ
with soybean, Vargas and Graham {198%) examined
the cultivar and pH effects on competition fornadule:
sites between isolates of Rhizobitem in beans (P vul-
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garis) under acidic conditions, They found a signifi-
cant effect ofhost cullivar, ratio of inoculation, ] F_'H
on the pereentage of nodule oceupancy by each ST
However, it hos been suggested (Varzas et al., 1988)
onlyone of the symbionts peeded to be acid tolerant
for good nodulation to be achieved at pH 4.5. The
performance of the legume- Ririzobium symbioses un-
der acidic conditions is best when their acid tilerant
strains were isolated from the acidic soils (Ozawa el
al., 1999; Appunu ef al., 2005). Rhizobia appear 1o
be varying in their symbiotic efficiency under acidic
conditions. Van Rossurm ef al. (1994 compared 12
strains of Bradyrhizobium for their symbiotic perfor-
mange with groundnut in acidic soils and found that
Same straing were totally ineffective under acidic stress
(PH 5.0 6.5) while others improved vepetative char-
acters and yields,

e host legume appears to be the limiting fac-
tor for establishing Rhizobium- legume symbiosis wi-
der edaphic stress conditions. Legume species differ
greaily in their response to low and high pH with re-
gard to growth and nodulation { Tang and Thomson,
1996}, Response of salinity varies greatly; some le-

gumes, e.g. Ficia faba, Phaseolus vidparis and Gly-
cine max are most salt tolerant than others such as,
€.g. Pisum sativum. Other legumes like Prosopis,
Acdcia and Medicago sativa are salt tolesant but their
rhizobia are more salt tolerant than the host plants
(Zahran et al., 1999). However, selection of aeid (o
erant rhizobia to inoculate legume hosts under acidic
conditions will ensure the establishment of the sym-
biasis and also successful performance (Corres and
Barneix, 1997; Ozawa et al., 1999; Appung efal,
2003).Recent reports indicated the destructive effects

ofelevated pH of soils on Eﬁrfzﬂbiwml:mmag:m.

il oo o

[pwelopnasn!

hisis and I, fixation. The number of o
T.;Iﬂ,-,m.:ﬁviry,mr: nodule ulira W‘Wlﬁ;‘
and dry weights of nodules were afficy, 1“«1%""‘
extend at a low medium pH{=4.5 “‘r“-"ﬁih-..”;"
In acidic soils with pH of>5 g, b
metal activity 18 refevant, the presence of gy ,r:-H
inum inhibits nodulation (Bordeleay aqy b
1004), Rhizobia showed varied responsg, B
qum toxicity in acidic sails and culture; g
Bradyriizobium that were resistant of iy
(200pM) atlow pH (4.5) were identified o
al., 1999; Appunu et al., (2003). .Tnl'uiqnnaﬁﬁ
(1990) reported that Al was taken up and bowy |
DMA ofboth sensitive and tolerance straips -'ﬂi
DNA synthesis by the tolerance strains of i
loti was not affected. However, Richardsgg ,
(1988) found that 7.5 KM Al depressed nod g
pression at low pH (4.8). l
b

Legume species vary markedly in i
ance to AP an:!l!h*irﬁ“.1.?.-1111:5:1?:;11@111am1sl:uamgs§g1I
cantly more strongly affected by these ions thay)
thehizobia (Graham, 1992). Therefore, st
with high Al content, improvement s achievod by
nipulating the plant rather than the rhizobia m)é!
al., 1991). Availability of Ca? in acidic soilsu
high Al content appears vuyhpmtmlrmmﬁﬂ!
alow C™* cone. (0.13mM) at pH 4.5 greatlysfi
nodule number, N,-ase mﬁviq,r,audmduhulﬂﬁl
tre ofthe Phaseolus (Vassileva er al, 1997).5
affects the Survival and distribution of soil and the
sphere of plants ( Tate, ] 995); however, salt
"]:'imﬁﬂﬂtimlata:lfrmmmnm crop and lh:j
mmmﬂw,mmmmﬂw
“hanges, to cope with and adapy to salt stress |
e ports Support the finding that some rhizoh
the potential to form am effective symbiosis®




—

l%ﬂ..

f“"ﬁ - gumesunder edaphic siress conditions. Selection of
Sy ;gﬁmta:mang.m genatypes for the effective Rhizo-
}9?1'_ ;;ﬁpm,—!ugmm symbiosis under these conditions is also
Ty, :_nqﬁ[]ﬁmpam Also, recent reports point out that
iy, :Erﬂdrr'hmhum: formed a successful symbiosis with
iy '_ : ;mf,.gbam under acidic (pH 4.5) and alkalinity (pH 8.5}
i ';E:hchuu of naturally oceurring stréss restetant symbi-
Sy Emﬁbdﬁ'ma wonild he great asset for the improved
my Podustionand productivity of legume crops,

"hrf- _ ‘This article recognizes the impartance of natu-
Do | [ lﬂTﬂ’?W“{IﬂllZﬂbiﬂ]l and their rale in BMF as an
18 : " 5¢1Itvianm=ntﬁuenﬂljhnm-pnliunmmrwmmt -af-
b 'Ewhmmﬂmmpfw: soil fertiliny cormpare o other

!}:‘- . -mmmmbmm -legume symbiosis i supenor to
’ﬂtﬁir,i‘ﬁ fixing systems with respect to N, fixing po-

Ly

: '_" tential and adaptation to all kinds of severe edaphic
ﬁﬁ:;m Several symbiotic systems of legumes which

ﬁ‘ﬂﬁ'ﬁl&mmmmﬂdmnfsalmm alkalinity,

r
1 "':

. "'3_‘, ﬁﬁ'ﬁﬁhmmm might have sufficient traits

 necessary to establish successful growth and N, fixa-
q‘mnﬂaﬂmcmﬁmmulmg in any ecological

Agric. Sei. 75(12): T27-728,

i HEA, Biro B, Balazsy S, Kecskes M (1993).
Effects of some environmental factors on Rhizo-
Bium and Bradyrhizobium strains. Acia
Microbiol. mmunol. Hungr. 42: 61-69.
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: £) ist and cause serions dizeases of many argn'nul-
] % erops have been described, The cumulagve ef.
5 ;nfmmwmmumnamehlmmmmus:

~ symergist dfmtwﬂchianmﬂummdmnagirq;ﬁm
~ thes tg.rtiﬂmnf&:abuyﬁdfjnuumﬁngagms_

- The authors have bamhuagtdhcmynmimmign-
i swithinmitiuntupmteclﬂjecmpa from the

ditrve cficct af the above natural hidden micrascopic
through ecofriendly mearns. A technology for
he ecoiriendly protection has also been proposed
ugh intensive studies both in the laberatory and in
farmer's fields.

words: Management, crop, disease, nematode
fimgi
- Nematodes belonging to phylum Nematoda
thread like, microscopie, unsegmented, bilaterally
wetrical and pseudocoelomate organisms. In hu-
o beings most common nematode diseases are
 giused by Ancylestoma duodenale causing hook-
~ Worm desease (Ancylostomiosis), and Hucheraria
bancrofti causing elephantiasis. Plant parasitic nema-
25, are stylet bearing ubiguitous, and cause serious
e to the crops. On the basis of feeding they are
lassified as: (2) Ectoparasitic (b) semi endoparasitic
‘&nd (c) Endoparasitic. The endoparasitic nematodes
are the matter of concern for the Plant Protectionists
a5 its representative, rool-knot nematode that is
1 nharos {Mdﬂmgtﬂfhﬂiu}ﬂrﬁﬂﬂlﬂﬁpﬂi
damage to crops. The infective stage of this endopars-
sitic nematode is 2 stage larvae which afier undergo-
ing moults inside the host mots develops into adult fe-

e ..
qid =
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- PL. STRATEGES FOR THE MANAGEMENT OF
SOIL BORNE DESEASES By US[Ne: LPM. TECHNOLOGY

r Pandey and Kabindra Singh Rathour
& Plant Pathology

In nature, both the plant parasitic nematode
e.g. reot knot and phytopathegenic fungi cause seri-
ous koss o @ Jarge number of crops. Amang the patho-
penic fungi mostly soil-borne wilt causing, root- rot
causing and damping off fungi are notewarthy as can-
didates for causing disease complexes with root-knot
nemetode, There are numerous reports of discase
eamplexes in various crops in which nematodes have
been known to predispose the host for fungal attack
and thus considered as *primary pathogen,” As mast
of the disease complexes cause synergistic effiect on
the host, aconsiderably high loss in vield is encoun-
tered alongwith adverse effect on the coosystem,
Askinson (1892) was first 1o report disease complex
in cotton by Root Knot Nematode, Meloidogyne in-
cogaita and wilt fungus, Fusarium oxysporum eaus-
ing synergistic effect. Powell ef. al,, (1971) showed
that roots of mature tobacco plants infected by A
tngognita were predisposed to Pythitom wlfimem and
R. sofani, Golden and Yan Gundy (1975) showed that
galled roots of field grown okra, an tomato infected
with M. incognita were more susceptible to Infection
by £ solani than non galled roots on the same plant,
Several papers published from IARI, New Delhi also
showed that M. incognita predisposed the host for
fungal antack resulting in mare damage or synergistic
effect. Powell 1971 has rightly recognized nematodes
as primary pathogens while fungi or bacteria ag sec-
ondary pathogen in synergistic refationship with most
ofthe studies on interaction made in the past confirm-
ing this categoriz |
In most of the cases, management of nematodes (be-
ing the primary pathogen) of an interaction is funda-
mental to manage the disease complex, which would
evidently minimize the incidence of disease complex.
This promped the plant pathologist to attempt for the
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b gement o the discases through eco-fiendly met

Eh'm'"-ﬁﬂlll.'-ll of discases and discase com-
Plexes ; The pesticides now available lack severai of
the desirable qualities and are phytotoxic and hermiul
10 natural enemics, animals and the environment. This
Prompied plant pathologists and nematologist to ie-
¥eStgals some aliernate eco-friendly methods for the
rramagement of the root-knot nematode and/or soil
bmnﬁmgi,mjmm]mmmm@
by Poot-knot nematodes and soil-bome fing) were also
mﬁdmﬂmmﬂh}'ﬁmﬂufmgmﬂﬂf
rooi-knot nematode, which is established as “Primary
Pathogen™ thus restricting the predisposing factor for
Wmﬂﬁf@lmmmwﬂf

ismh’hﬁreﬁM,mhnﬁﬁgﬁimmm— Eaic

long list of many weeds and neglected plants like
Andrographis paniculara, Argemone mexicana,
j Calotropis gigantean, Datura
melel, Erlipta alba Eichhornea hispeda,
Fﬁyﬂmﬁuwmmmmﬂmw
puic cciddal e (Egnmsiobi and Afilimt

I?Tﬁ;ﬁmnmmmﬂ%'aﬁﬂm, 1986, Sharmaand  vulnerabie

(B) Oil-seed cakes of Castor (Ricimus communis),
Mahus (Madhuca Indice), Mustard {Brassica
campestris), Neem (Azadirachta indica), Karanj
(Pongamia glabra), Undi (Calophyilum mophyifum)
ete hayve been widely used for management of root-
knot nematode infecting vegetables and pulses
(Goswami and Swarup, 1971: Khan er. al, 1979)
and also soil-bome fingi viz., wilt, root rot etc. (Sharma

and Bedi, 1980; Sen and Chiskravart), Combinations

ey ) Dslepem .

gar b
§74 from Jenmany Some mﬁmﬁ

: ﬁmﬂﬁﬂhmmmu
i

D

me anguilluloe for the
sl fungi from 1940 611 vl
from Eurcpe and USA “E_this ﬁpﬁ%:i
nemstophagoes fingi are comvermently iy ?":‘;
""W"’?’“‘mf“ﬁm%%i:_ |
tmﬂ?ﬂwiﬂﬂﬁ&fx‘ﬁ?ﬁ?ﬁm}_%h
[Dr{ﬁtlhkﬁﬂﬂﬂmrmﬁ{
comtica) €5 . . %&.i |
o sampleof, apslsc 5ores & nfecions |
Spores are ingested in nematodes =,:.ﬁ
colonise body cavity etc. Meria conipg,, |
Catenaria anguillulae etc. However, with e g |
natre of these two CMEg0res causi 'ﬁﬂiﬁ»
i mess prodiction and ecological senciti iy ¢
They are seidom recommended as biocontro sy

therefore, concenirated on- .
Toxic andegg[maﬁl:h Hﬂmtmﬂ.ﬂ]{:— falg'.::l'
qnﬂu&mﬂﬁmm:ﬂpﬂﬂ{j
m]ynﬁml:kmmﬁﬁminnﬁanxﬂiym
nize the reproductive structre of nematndes Thel
iex perticularly attack Meloidogyne: Heterderass —

ofoil-seed cakes and nemeticides in rodueed dos hage. o L 0L

also been demonstrated to perform better nﬁmqﬂu A

of them used alone in réducing nematnde

(C) Fungal bioagents with th first reportofa . g 0.0, s




¥ e tonuive survay du.rirlg 1995-97 of root knot afs

- Jeditndd vegotables around the country showed comnsis
Enssociation of some fangal blougsnds vz, as e

i in Tuble-1 from egy mosses ol M incagmiia,

1. Fungl isolated from egg rmnss of roai-knot

Wumber af
Apocles

I mieg

censistently ocewrring fungl from root knot af-
=l vegetables were separately isolated both in po-
_ dﬂmhﬂhmﬂmmhn'maﬂrﬁrm
- egoriz ufmmnﬁmgpﬂmmmwwmm

The larvicidal test: Table-2 clearly showed high tori
. prope unfw&e;spmunﬁuﬂ:ﬂn]]ymu

Thble-2. Eﬁnarnﬂnwﬂhmﬂdmﬁq: e
Aty of M incognita juveniles after 24, 48 and 72 firs,

Marially (%) afier
% | W Fitn | 48hn | T2ho
A. miger i i 00
A terrews 8 L 100
Faxpaporum x B Q[
Raolani 14 ) €
Tviride # | & | ®
ComolW) | 2 Jalh

: WwwﬁMJHHH 8. K. Cogwami

0 fwewans ol &l
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The above results of e propertbes of Adpergilive
wpp wa comifrmaed by htehing inbi bition west (ke
3) where fresh egg masses of M, incognita were al-
lerwet b Fratch e bestng enposed thrcagh soding in
each of the above fungal Niltretes (leolated from sig
masses for 36 hre) separately. Here the number of
lirvine hastched waere Jenst b mowt torle fungal £l
Le. Aspergiffcs whibe srumehimum hustching wis recorded
b the filtrate which were least Loxke.

Tudre-3, Effsct of hatching on A incogaiia eggs afler ex-
pesiog opp-masees to differens fangal lirates,

HMo. | Fung Zohrs | dBbes | T2hrs | Todsd
|| Aiger -z |n |
2 .. tevraun . 18 .} il

i Foyporn | &2 | 45 2
4 FE xotani i - i . |
] Twlride # k] g o] 157
] Fiifacionz | 2 = 1] £
¥ Covral (W) | 12 pix 1 ]

Fovrcen: Prodest vepoer pubemitied oy DET FO0E by D 5 E. Clovm

T all the above fungi grown separately on FDA for
10 days in BOD incubator st 2542 °C fresh egg
manses after surface sterilization in 0.01 % Hg Ce was
kept. The percentage of egg parasitiz of M. incogrita
by each of the isolated fungus (Table-4) as observed
under binocular aftér staining with colion blue
lactophenol showed 70 % and 60 % in P lilactnus

Tabbe-4 Egg parasitizing efficiency of different fusgl o

Iated from egg masses of M. incognita.

8Mo. | Pungi % egg parsitized | ﬂm#

1| Amiger (1] +

2. |Aderaa | @ *

1 | Foowsporum | 13 e

4 R zolan i} -

5 Lviride ] .

CD@M% | 33 3

mmwﬂ-ﬂuuﬂﬁhmn K. Citmwam:
mmwwm

fungi: An interaction study between the fungal
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bioagents A4 miger, Aterreus, Flilacims e 4"
harzianum against F axyspornm 1. sp. peopersie!
and R baiaticola expressed overpowering of both the
pathogenic fimgi. On confinmation of twa types of flngal
hioagenty, mtterripts vene madk 1o mﬁ@_m:-ﬂtttfﬂ?f o
the dual appiication of hoth under glass house condi T
which plars growth improved Goswami and Smgh, (2001)
estublished that 4. miger (toxic) and C axysporum (628
parasitic) when spplied in reduced dose perfoomed bel-
Ver i improving the vigour of eggplant with
M incognita population(Tahie—3).

Table-5 Effect of Aspergilfus niger and Cladaspariym 05y
prowth and nematode maltiplication on

jirectly sceded (pulse and oy,

(iomato, brinjal ete ), "'f:.
Yy

caused by soil-bome fngs % {8
§

ment of discases i
m|4ﬂl}=ﬂ"dmr'knm permatodes in ”mhfﬂm;“
disease complex incidences caused by o, A
nf:.mﬂtndﬁa.nd soil-borne fungl were alg p i,
i { management of
agltﬂi“tmt.h:" Tur:usu_ el Foogp o
msmmdﬂsﬁtﬂhlﬂhﬂjﬂs P]'Lma]}-flml:‘

apsporum singly and in combination oq
egeplant.

[ Treatment She i fem) [ H-:n.:ﬁil:
per

per plan|

Mool =ggmass

Mo.of egg per
CREmaE

i1t}

ol

L
Mesmstnds

{sloge)

234
MR

155 T3

1606 (128)

ARTN £l RETEAY] 31558

T12(103]

Coel 196 A)

ilg TE6(6.0)

6(7.3)

Ania |

1% 166(42)

42(4.6)

[36{3.7)
07 s

[ Comoas |12

10

Values presented in parentheses are square rowt transformed vakues [wx+H).5)
Sorces: Project repont submsined 1o DET 1998 by Dir. B.R'_ﬂnnmilg

The mode of action of dual application of combined
n_ffa:tnﬂ:ummﬁnfcgq,im]gmmdmeggpma-
sific (P lilacinus) was atiributed to reduction of 3
reasonable number of infective 2 stage juvenile pe-
nmhginmﬂmmdﬂlemntmhyh:-ﬂ:ﬁmgm.
mqmmmmmmﬂrmmm
mh?mﬁﬂrmmmﬂbemﬂnknih}'fﬂmﬂm
mﬂmhpﬂuﬂmdmﬁﬂﬂemdm@

Fmthu;ﬂisa{mﬂmmthadﬂmﬂiﬂﬂﬂ—smimkm
puwhuﬂ:nmaﬁﬁ:hjmdﬂmgiﬁdaipmpuﬁm'
They have also been demonstrated to sggravae se,

proliferation of ]
ey the spores of VA ms

Goswami(1995) ang g
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I Inanatiempt for the management of M. incogniia
b andsoil borne (root-rot and wilt) fung in both directly
| ﬂdud{chmkpca}andhmsplunuhh{m-malu}crup
© inheavily infested farmers field for two successive
i years, the integrated approach with oilseed cake and
* fungal bicagents (in talc based formulations have re-
Mﬂm@ﬁpmm results. O of few combing-
> *Hmtm:d, neem cake tcombined effect of T viride
and B lilacimus (in reduced dose) suppresses Af in-
A5 {;ﬁiﬂpﬂpﬂmmbﬂwmmnmﬁu&shﬂldlwdmlh
2 excellent plant vigor.
i :,APgnm;sad Technology: On the basis of extensive
| mestipations both under Isb and fiebd authors thus pro-
E ]j;mdl:q,r integrating a toode and an egg paresitic fungal
* bioapents (in reduced dos), with oil seed cakes and
‘alsa VA Mycorrhiza, separately for bath directly
- seeded and trensplantable crops. In case of the former
fhe treatment is o be applied along with sowing of
- ﬁﬂﬁhﬁﬁ:rﬂmhwplmhh&:mpﬁ it 15 10 be done
B
=

“Emtdsp treatrment prior to transplantation and

L treatment of the bioagents.
'ﬁ "I'ﬁé’mﬁ standing performance of this integrated treat-
i - mentis attributed to the combined effect of the toxic
_~; gmﬂ.@pmﬂmucﬁmgmfurnmmwn reduction of M.
ﬁ;mm population, which also minimized the dis-
] k'ﬁﬁtmni;p!n.*.:r. m::uiem:c I‘h:m::m cake and also T,

Yy mmmishithMEHBprﬁpmﬁibymrﬂal
W ﬂgﬁ:—kﬂmlma]amdﬁﬁmagnnlmah:mmm

e, s0il bome fung and disease complexes cansed by
ih pricr to recommendation to our farmers,
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" RELEVANCE OF INTELLECTUAL PROPERTY AND BREED
" RIGHTSIN AGRICULTURE

B Sinha, C.V.C.M. Reddy and A.V.V. Reddy*
g W!ﬁrﬁh Lmiversicg Fargnasi - 221 003 (LLF)
' eDireciorate of Oil Seeds Research, Hydsrabad (4.F)

- T raft and issue of intellectual A i : ;
e i b mnfmmmdrhiﬂmmmﬂum””fww

= ".",'Eﬁmunﬂﬂnghrm: under world trade O rgani- il
= zation (WT0) Protection of New varities of PL i

; Under the agreed text, Article 27.3 (b) exclu-  kmown as “UPOV™., Its onght hmyiﬂ'cﬂbhmmh
" vely deals with the protection aspects of plants and  besed on the initials in French-Union pour la Protes-
. prowidestheoption for exclusion in the Trade Related tion does Obtentions Vegetables. = '
" [tellectual Property Rights (TPIPS) from patentabil- The umion, ason March 31,1 ﬁ:mm;fm_ e
{50 [y is mentioned that countries may exclode from 30 member couminies, rm:ﬁ]jghj‘p]_.ﬂ-‘lﬂ, mﬁ“_
 patentability “plenits anirals oher then microorgnisms, gmmmc&ﬂhﬂmﬂbhc.mmﬂtm 1%
- andessentially binlogical processes for the production  fand, Frante, Germany, Hungry, Ireland, 1 . F:E
 af plants or nimals other than non-biclogical and mi- Jmmnﬂhew,mw?mhfﬂ,ﬂurfméw
" crobiological processes. However, PARTIES shall  land, Portugal, Slovakiz, South Africa, Spain, 5
| provide for the protection of plant varicticscither by - den, Switzer and, Ukraine, United Kingdom, Unnndm
ﬁﬂtm‘h}raﬂ:ﬁmﬁwm@wﬁas}'ﬂmmh}' Emm:n[ﬁm:ﬂcaandUrugua}'..M!mpartyt?

. @-mbimﬁuu thereof, This provision shall bere- 1978 Act of UPOY, vdt?l.th: exception of EeLEJ.m'n
' viewed four yearsafier the entry info force of thisagree-  and Spain, which are (0 its 1961 Actas mm_dedql:l:.-
e its additional Act of 1972, However, countries like

_3"11{-@1 In other words, some form ofan Intelbectual Eﬂgjmﬂmﬂdﬂ,DHMFmEﬂﬂﬂﬂﬂ:ﬁhﬂ'
" Property Right on Plants has to be had. In this |and, lsrael, imly, The Netherlands, New Zealand,
ehaviour, it is worlhwhile to understand the system  South Africa, Spain, Sweden, Switzerland, the United
" per se In literal meaning sui gencric means a system  Kingdom, and the United States of Amenica have
- ownking. Thiss, it is clear that the countries have  agreed to be the party of 1991 Convention but the
m and {lexdhility in devising asystem of their own !Wlﬂﬂisyﬂmmm:inupnaﬂma:ﬂ.‘itismtyﬂ
o the protection of new varicties of plants, kesping  ratified by an effective legisiation of reguared number
o et national interest in view: However, the formof  of countries i. e. five states fo accede to it, of which at
least three must be states which party 1o the 1987 or
garfier Acts of the Convention. Ason April 26,1996,
only country i.e. Denmark has deposited the instru-
ment of accession to 1991 convention.

Any non-member state is given the options to
accede to the 1978 Act at any time until the 1991 Act
comes into force. Thereafter, the 1978 act will be
closed further accession

Various provisions and comparison on major
counts viz. Membership, scope, period of protection,
number of genera/species required to be protected,
kind of restriction and tréatment etc. of two (1978

MRT )




0

T;;:q‘”!l Act are presensed in Toble 1, Essentially,
lo w::ﬂm o vour of breedesfindustry as compared
baety ¢ § Act Th“""'ﬂl:ﬂml-tl:mr.qu::fquial: partica-

¥ i develaped world whereas 1978 is being fill op-
mt for developing countries where FATY THOTE
:h.mm"“ mn favour of farmers is considered essential
.tfﬁmm‘mhmdﬂummmw
“inians are not differentiated from plant varicty protes-
. A comparisom of the two as in Table 2 clearly indi
eutes haw vistly they do differ in scope, condition of
Tmmlttnfm,f material, etc
itle Enforcement status on New varieties of
Plami :
 Form the world wide developments, it is am-
ply evident that Intellactua) Property I-'fum:timin?]#ﬂ

'"ﬂtwrﬂm.m!mgﬁ be the domain of only the

. world, In the implementation of agystern of
protection of Intellectial Property Rightsin plant, itis
imperative that prevailing systems in the developed

Countries are under stood properly. Based on the un-

derstanding, system best suited to individual develop-

i3 nEions are put in place with appropriate structural
ad!umm. In this comtext, it would be most appro-
priate to have an idea of the implements associated
with this activity in different countries. During the pe-
riod 1990-1994, title of protection issued., ceased and
in force for residents and non-residents are presented
iﬂ Th:b-h";r
In 1994, 35, 146 titles were in force which
increased by about 9,00 during a span of four years,
The number of tithes isswed to non —residents during
this period was also quite close to those of residents.
‘The total number of titles ceased to exist duning this
period is also presented in Table-3.

Among countries, maximum activity in this re-
gard was in the Netherlands followed by Germany,
France, and Japan. The percentage of titles ceased
was maximum is Switzerland, Belgium and Ireland,

the overall setivity in these countries was
com much less. Significantly, in the case of

Ur:itcdﬂlﬂﬂﬂfhmﬂﬂﬂ,fﬂﬂﬁﬁﬁfilmm maore

for grantof patents rather than for geantof plant vari-

oy protctonties whichobviousy e vl of
patented materials for further rescarch, which means
an uneomfortable situation for the new countries con-

Sinenal o Nanral Masuserry &

[lwwn el
sidering the mplemen
tiem W.EF'?:’M introduction of & System Mm% 2
b i plants in ﬁm::lw;ﬂp:d,rgm g |
have an undes ing ak
inalso ﬂ‘fﬁﬂ:i:ulinn of these munm,i”h::&
Eik:drmmt:mn:-:imumim:nﬂl in llrh:: W Opting
cians. In this contexl, &n atlempt is made to i ;
stand the interest taken 1:; mn}nrt:minms for 8etly,
plant variety protection tithes in di fferent Countr’
Maximum applications ﬁlﬁ:-i for issue -Dfp!mu vt
peotection titles by non-residents WeS again in oq,,
n-iu1i.1n:lh¢!~.|-:ﬂ'i=rlmﬂl. G'EHTW_T}", FW'H‘HJMH
Kingdorn etc. in that order Agmn,thzu_m achugl .
jzsued on non-residents Wer also maximim in i
Netherlands, Germany, the United Kingdom, Frang
gte. In that grder. In the United States of "a"m['-l.'i:l:q. I
inerest taken by non-residents is obviously much me, =
fior petting the grant of patens rather than grant of

fkion of plerit 1|"J:I.:I'i~(:li..._-:.| o

:ﬁfﬂ Patent Act and Proposed sal gemeric Sy,
tem K
In apprecietion of the Intellectual Propesy
Rights in India, legislation was enacted and Indiy |
Patent Act 1970 came into being. Under the Ingay
Patent Act, “a method of agriculture of horticultre !
exciuded as pre Section 3 (h).” What does it mean?
What would be its logical, legal and technical ime.
pretation? Does it mean that the method of Trigation
or fertilizer application would be not patentable Le |
gallyand technically yes? But it really does not senv
any purpose. Further, we take the shelter of artice
3(i) which reads as follows “ Any process for the me
dicirial, surgieal, curative, prophylactic o other wet
ment of human beings of arty process for a similar it
ment of animals or plants to render them free of dis
case of 1o increase their economic value or thatel
their products™is not patentable, Under this, anyihisg
on ogical interpretation could be exclided and hees®
the varietics and their seeds, as they can affec!
nationel tremendously are not a patentable subject
ﬂu'm-h situation in totality, well befi®

Wi | negotiations, the issue for developing 857
tem of aur own was deliberated where the Indis®
Cotmeil of Agrcuiural Research took the leading 0%

A
=5



£

B s felt that a Plant Breeders right would be in the
national interest with effiective safegunrds on fame-
uce, use, reuse and exchange of
i farm produce, breeders nccess to material for
1 w,—.ﬂmﬂh. safeguards on germplasm etc, Ac-
;%tﬂhusl}t, under the new seed policy of 1988, lmited
- otection was granted in practical shape where it was

! mkmpﬂn;ﬂmmllmnﬂuhﬁdsuﬂnﬁﬂc
" \ock system of importer, DAC. and LC AR s that
' hese matesials could niot be exphoited for commercial

y

s

| Likely Scenario on Varietal Development and
" geed Fronts

1 Investment of Private sector in reseasch and
Iﬁwmﬂwismpﬂundmirmnqnd-
: mgmﬂxmmliﬂ:hamu&fumfgﬂmgm,
¥y qmnnmdimmmtwuidh:dﬂemi:ﬂﬁmlr
' ers would have complese frecdom and flexibility to
| m_mmeandsnltﬂmaands!hamﬂwyahum
* private sector's thruston gelf-pollinated crops would
: bclﬁsascmmdmhyhid research and develop-
mm&mmmwumhm
 interested hhighvﬂm!wwlm:smﬂ.hm
ﬂmlﬂ::l}'ﬁ:hemmmmﬂinmﬂadhhighﬂlﬂ%
lnwmhunﬂsmds,TM}rmalmlikelytnbemuch
' mmﬁdmmmkﬁkwmhﬁg‘ﬂy
. mmingamhuhytﬁdsmdﬂhﬂinuahrﬂuidmlm
. msandﬂhﬂadmﬂpsmnldh:m:h&mwmm-
tention and fnvestment in future.

i mﬂmﬁkﬂ!}'mwm

'-"r""'-'"il'ﬂ'_ﬁgag_

-

trnpimlregicnﬂmmﬁﬂhmt:htmmaﬂgt-
akility of their likely tﬁ:imning;_rmdwm:ld enter in

arts of the world in the second
phase. Today, the Indian National Agricultural Re-

search System (N.AR 8.)is one of the Jagest in the
md.lthasﬂk:mhlnsﬁmlﬁ.nmm“
mhﬂuﬂmlﬂﬁqistﬂirmﬁn‘ﬂﬁﬂﬁﬂﬂﬁﬂiﬂ
Coordinated Researeh Projects/Network

gand 16

i
Himka #i ol Bl

Agricultural University and one Central Agricultural
University under the |.C.A_R. inthe Northensterm | {ills
Complex. In seed sector, where, about 300 small and
big companies, 24 of thern with lirkes to multinational
companies arenow functioning with their research and/
or development establishments

On the development side, thers exists a Na-
tiomal Seed Corpomtion, established in | Y anad State
Ferms Carporation of India since 1969 at the central
level to organize and undertake foundation and certi-
fied seed production besides taking progrumines &n
breader’s seed production on o small scale. Al the
state level, there are seed corporations in 13 staics i
ormnize foundation and centified sced production. Be-
sides, mmmﬂmpmﬂuamalsumm“d in the
production and supply af seeds of public-bred variet-
ies in additionto the sceds of their pwn varicties.

The public stctor may concEniraie more bo
falfil its public obligations in those areas rather mosc
where private sector investments are likely to be lim-
ited, Dbviously, drought-prone, salt-affiected, coastal,
hilly repions et would have to be substantially ca-
tered by the public sector varietal improvemnent

Public sector in a vast country like ours
would have to play a major role in favourable ara &
well to provide a healthy competition.

Granting of reciprocal rights would provide 8
unique opportunity 1o Indian sead industry to have
access to market at the giobal level. Based on the
strength of availability of vanieties, vast gerrmplasm re-
sources, highly trained scientific and technical man-
pnw,dir.rmiﬁedmnﬁnmﬁs conditions befitting

nhauplahumui:.mddmwd:hﬂianmuihﬂum
an cdge, However, the fruits of such an access can
nnl;rhzhﬁnmﬁﬂdifﬂ:lmﬂmnaimm?mm
its nerworks, hliﬁal!}fijlthﬁt-nphalmﬂﬂlb-u‘npiml

iniﬁm:im- ..El“d‘mgmlgm Frcﬂ]m[m ﬂfﬁm’ﬁim
per cont expart purposes woul
penting onneeds, i producion progammes, ¢




&
} | Hpapamid
Jgmraal ) Maferet

fi2

alizing on the ground realitcs e underaken 90 £
pOrt commitments on a sustainable bﬂﬁi-"mﬁjﬁ
have continued market access. '

Strict policy regulation including quara™
mieasures with special emphasis on seed bome 857
eases and vineses would be of paramount 8 2
Besides, support services from the public sectos, p
vate sectar would have to have its own quality contro!
system commensurate with the international require:
ments. In this endeavour, ISTA regulations would be
of considerable help to ensure seed marketing on
unintermupted basis.

To capitalize on the wealth and strength of
public sector research efforts, a svstem wold bere-
quired in place where production and marketing 0f
public-bred vanieties are assured. There wouki be many
options in this endeavour in-which public secior mst-
tutions would have a tie-up with effective marketing
strategies individually or collectively with or without
public and private sector agencies.

Based on the deliberations which are taking
place at different levels, it is clearly emerging that India
should go for a s gereric system commensurate with
the UPOV 1978 provisions keeping the following five
points in the centre ;

. Protection of farmers rights.

7.4 Exemption of scientists for reseanch

use,

3 Protection of extant varieties.

4. Compulsory licensing in the public

interest,
o Deposition of sample in the national
genebank,

Some of the New Initiatives by Institutions and
Scicntific Organizations Required

regime, a number of new initiatives will have to be takien

by the 1= t
; peding WEET -
s omodologies 8 PIOSSAUIES o Capy
: 4 . . |
jorme, £ mechanism forDUS tesing. |
3, O sms for novelty a]-dl-h#:l. -
: [l
’ e, jdwide P.V.F. search prior 10 initiag, ﬂ:‘
" R&D. =i
. jected yariees. Hil

Dvelapre il W
nstitutions and universities
attention are as follows by

PV into RE&D costs. i:.'_,-g
PV based information seevices, h}|
Rﬁg-imﬂnn gyslem of var 1eties, h}'hid_;m[b[

WO ea md
=
B
S
]
S
B
)

10, R&D linkages especially With privale sery. |5
The Plant Variety Protection in one fomy .1-.|

other is & reality at the global level. Hence, intiead 1F|.
deliberating the issue whether 10 have or not o ey 'lll
PV.P, we must reorient ourselves to capitalize onpe |
strength and concentrate on weakness s0 a3 toowy|
come them to attain and sustain advantages in thefs ';-I
mone likely competitive world. Our energies should|
indeveloping mode, mechanism and system, andes |
tablishing synergies to capitalize on out inhesenta .J‘|
vaniages. Although we are categorized asadevely
ing nation but on varietal development irunl.wﬁmfﬁil
i

highly competitive, Looking to the situation in total
a sul generic sysiem in tune with the 1978 UPDY|
provisions would be in the overall nation interest fo
this, we need to enact a legislation and channelizeos
ERETRIES ff:t‘ qﬂkﬁlnphg, testing and registration s Y
"““fﬂfwmgs Similarly, we need 1o developape
mypmmmﬂrmwngmuchnmﬂh*
ﬁ“mmﬂﬂﬂmhmﬁwﬁcmwﬂ H
ol ﬂﬂﬁmﬁ}# our public sector continaés®
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A state can only be the party

hmﬂlwﬂﬂthﬂ
inig upon on all its member states can alss be
the pasty

Breeder is entitled to protection as
‘discoverer” irmespective of the ori-
gin, artificial or natural of the tnitial
Ve

A mere discovery s not sufficient. The
breeder meust also have developed the
wanety

Memiber state mity limit the righton a
new' variety (o nationals ol states
which also apply that act. A similar
reciprocity rule may also be appliad
by a member state granting more ex-

temsive rights

Reciprocity rule does apply. Operation of
the principle of national treatment 1o one

end all without qualification

use of material for further rescarch

Authorization of breeder is required
for

{i) the production for purposes of
commercial marketing of the propa-
gating malerial

(ii) the offering for sale of the propa-
{geting material _

{iii) the marketing of such materials,
(iv) the repeated use of the new plant
tion of another variety say as parcnis
in case of hybnids

(v) the commercial use of omamen-
tal plants or parts thereof as propa-
mmﬂmﬁﬁﬁﬂmﬁf
omamental plants or cut flowers
mmmmﬁ:t

(vii)! Farmers can use/reuse his pro-
duce as # and can dimnt‘hs

farm produce.

Authormration af breeder 8 easential for

(1) production or reproduction

(if) conditioning for the purpose of prope-
gation

l_'ﬁ}n!'ﬁs:‘mg fior sake

(v) exporting

{“']. importing and !nr:imgihrmyﬂf these

;Emhmnre,ﬂ:elﬂﬂﬁnqn:iﬂlh
subject matters to which the breeder's

right extends.

(i) the protected variety itself,

(i) varietics which are not clearty distin-
_ guished from the protected variety,

(iv) varictics whose production required

| -Atleast 18 within 6 years
-Atleast 24 within 8 years

-Atleast 5 to start with
-Atleast 10 within 3 years

| Act Tostut 10 with while acceding 15 plant

-UPOV 1978 member states, all after 5
years transitional period
ﬂaﬁulnﬁmdmhdhrm‘

genera/species
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J,:.'.l'|'|l|1||.l|'.r|' Rapparié 4 i welieres

v _.'.|||r\.l'|-I|l
s aned lrecs -25 years
&, Period of Pl'l:lll.'ﬂlii'i.ﬂl .| 8 years for Eﬁl"lﬂ'll'l .Eﬂ- J,rc[“'ﬂ
ineluding mul.-imc:s
.15 years for all othe g’
= - wo | No alternative lorms of .
1. Special Title/ Each stale is free for any of Ilhtth::ﬁﬂ F"W-D{:%
PatentProtection forms af protection CE Y As:
where it was a practice hefore ;
ber 31, 1979 for prn'ﬂﬂlﬂs.ﬂl‘mﬂﬂ “JE
o the sume genera or species BY P L——
' Plant Vi :
Table 2. A Comparison between Patent Protection and Plant Variety Pro teetioy
g TR -
Issue Patent Protection . Hmlﬁﬂ-ﬂt Varicty Pmﬁli-un
;' ﬁm Irventian ant variety
_.Eml:m;n;? Requined Required
3. Field -
E"I:ﬂ,ﬂnn Net required Required
4, Plant materia
fﬂftﬁlhg ! Mol necessery Rﬂldf’-’d
3. Conditions for () Movelty 1. Commercial novelty
Erofection {®) Industrial applixabidlicy . Diiuetiveness
fe} Unobvipusess < Udformmity
(d} An enabing disclosurs d. Stability
| 6. Determinatic {¢) An appropriate denominatian
i of seape ﬂfp:ntnnﬁm E:ﬂ"inﬂinnhwhnnllirm of the Fixed by the nation legislation
7. Use of protected e o
: : y require aathorization of the Does not e
furt ' uire
j m‘gmﬂflrﬁg BRI of the right hobder (research req tion
| it vl mim autharity of the
] material o I'J1¢|]-I'I:I B ty Do : 5
bected vari palentee ot geaera b e S 7
= amcr for Soeqent the right holder
_ﬁtﬁu ot the same
e athierd (1951 LROVS o et
ﬂl'ld "" 1 v ] E m m M
Lfl’l’.'l".%il'-E and 15 years for others (1978,

residents during 199094
__Titles issued g i
tﬂﬂﬁhﬂdﬂﬂﬂ_ Titles —
residents| Ol | Ceased | Forct
]

;,g??' 4,58 | 2309 | 2680
E’Eq 4,580 | 2,748 | 2857
2:41.3 4500 | 3070 | 293
. 3,"5[16 5798 | 3.016 3120

: 6,990 | 3357 ot
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oESTS OF SUGARCANE AND THEIR INTEGRATED MANAGE-

#rﬂﬂﬂ”"‘m

Krishi p]ﬂmfm

« Deparimen! o Entomalogy, PG. College, Ghazipur-233 001 (LLF)

estimated that about 10% of the total sugarcane crop of the country is destroyed evry year due to the

siack of different pests. Although, mmﬂ:n_n 1 00 species of insects and many non insect pets like mites,

mmﬁmmmmmmmnnﬂuwmmmﬁm factor bu
wzﬁm%hnfhmﬂmmmmumjwpﬁmrmwﬁchmmlmw shoild be

JOE

h and P.5. Singh*®
PG, College, Ghazipur-233 001 (ULE)

anhy
applied:

The pests that generally interacts and damage to the sugarcane crop are given below :
'_?-erli:nl'l":ﬂt Symptams of damage Destructive Stage| Month sctivity
Top borer The growing point is killed, top leal dries up Larvae February to
(Tryporyea nivella) | and midrib forms the white streak, which later October

changes mto red colour. Top buds sprouts

(bunchy top).
Shoot borer Drying of central leaf sheath, when it pooled Larvae Julyto
{(Chilo infuseaiells) ml;gi__mlnﬂh:iwmmﬂ. September
Stalk barer Shoot dry up, holes on the stem. Larvac March to
{Chill auriciiizs) September
(Guradaspur borer Early juvenile stage feeds gregariously and Larvas Julyio
{Acizong steniella) | make spiral gallery on the top portion of stem Detober

and after dying of plant move on to the

adjacent ones.
Pink borer The middle leafs of cane dries. Larvas March to
(Sesamia inferens) September
Root borer Dead heart with offensive smell, plant can be Larvae April to
(Fmmziacera pulled out easily. October
Green horer The holes the stem just below or at the soil Larvae Julyio.
(Ruphimetophus surface are made by the caterpillars, The November
abluelfuy) central whorles of leafs dries-up.
Plassey borer Crown of leafs dry, The frass shincd as red Larvae | Augustto
(Chily out of the whroles in the top internodes. | September
"umidicastalis)
ernodeborer [ Catterpillars make a holes intf ©

e the internode. Larvae August

(Chilindicusy NS o October




6 M[ﬂ.wﬂrﬂ”" i |

—-""'__-_msm,m'w Stage

| Nemcofpen R o
| il Withering of lafs and blackening offea? i
! {ﬁ"wﬂa""‘-’?‘ﬂ-ﬁﬂu} surface due to presence of shooty Dt Mymiph
! E:Jamwb:ﬂy Witheringofleafsnd sometinne binckening ard adult
! barodengis) Mymph
5 Spotted fly Withering and blackening of Jeaf
| (Neomazke!ly bergiiy S ﬂdbhmmph
|
| Mealy bug Crop looks pale and sickly and cavity like

(Prevdococesy depression ﬁmlﬂm ——

sochrifolif)

Mymiph

Black bug {Blizsus Crop tums pale and leafs shows deep radish
gibﬁm-]{.l'fﬁm'qmg hnmmm el

EXCaVErT) Almost
Scall insect Intemode is convered with many grayish s whale
(Acanthomytitus black scales end may be slso on leaf. i -
sacchari) (Odonaspis
l i saccharicaulis) B
] Sugarcane beetle Drying of crops due to the attack of grub on G I;F |ptnum e
(Holotrichia root and rootlets
consanguines)
Army wonm Leafis caten by edges, in serious case, all the Larvae R b
(Peudaleria green partion is eaten leaving enly the midrib.
aripumncta)

They eat green tissues of the leaf leaving on Nymph S,
%ﬂ i and adult whole year

Red leafmites. The loafibira Tadish dus 0 decrese tn phat: | Mg
Eﬂﬂkﬂ?ﬂhﬂﬁ. synthetic activity of leaf. and sl e
) — e e s|
Web mites EWEMyWMM and hwybﬂm
{'SIHWI u: surfacc shows whitish patches. = o) .-Mt 2
] (Rattns Damage to the underground part of crop, Tl'mdi_-‘
mﬂﬂiﬂ}(m"ﬁ : ' dbilon - s
I A year
Termites A e Tt e s e
(Odonatermus | wangles. : | ot | ouyea




iffe
i (£ ml:gﬁ;jﬂzmng of leal surface due
3 d
m’ﬁﬂ“’f‘ of P0Y mﬂmaﬂh 1o Oetober
Iﬂ"sﬂﬁ - M haroderis)
?:“'M ,:n ity e OIoBEe g also
: ﬂwﬂ.ﬁﬂﬂlmﬂﬂ
g Almost whale year

managamenf of sugarcane

: 2 the richest source of

Eﬂ,‘ﬁﬁwmi ;;Eﬂn}'ﬂfmmm;
soisaftacked control approac

ﬁhwhﬂ““wﬂﬂ* and results in

mlpupulaﬁmﬂlﬂ whole. Tt is for

i
duction of pest easures are being giving here

st from he sugarcane field.
election of healthy sets for SOWING.
{f the problem of borer persists, avoid tatoon

CIOpPINg.
Barly planting up 10 the end of February can

check the damage of shoot borer.
Clipping of eges bearing leaf.

Theinfiested plant should be removed and burmed.
The water logging condition particularly in rainy
season should be avoided.

The egg clusters of Pyrilla and top borer can be

g,

11.

12,

13.

14,

13,

16.

Aot il Singh i 14, Blngh

i
m]inutﬁ:d ind should be kegt jn ey by fha
parnsitoids can emerge for further prrasitizsne
Light trap can be used for the collection and
distribution of white grub. Similarly the sex

pheromone trap can be used for the comtrel of
Lop barer and wtalk borer,

Fer control of gurdaspur borer the infiemed iop
should be removed per week from Juby io Sep
ternber,

The stripping of dry leaf’in month of Septembes
may take the care of stalk borer and internode
borer.

After stripping of dry lesf spraying of 0.1
rrelathion is helpful in managing the scale insecs
Spraying the cropwith monocrotophos & 0.7
per hectare after the monsoon shower should
be done to chegk the top borer, Pyrilla, white-
fly, stalk borer and internode borer.

The insecticides like nuvacron, dimecron,
dimethoate, systox, metasystox can be nsed
For control of termites pre-sowing dipping of
geis in solution of fluosilictas or lime and e or
crude oil enmulsion in water during i gation &t
least once in a month.

Thie pre baiting on Ist and [lrd day and poison

' baiting on 5* day by zinc phosphide mixed with

hﬂam,grmmdmﬂuﬂimffmﬁtm:hmklh
rodents.
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