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FOREWORD

After the bifurcation of Bihar, Agriculture is the only alternative
to meet required demand of divided Bihar for its development. In this
context, there is need to reorient the programme and policies to face the
new challenges and task ahead. Rajendra Agricultural University, Pusa,
Bihar has started working in this direction by prioritization of research
areas to be taken up for the purpose.

Research related to..Crap. Sciences. Veterinarv Sciences.
Agricultural Engineering, Fisheries, Dairy Technology, Basic Sciences,
Home Sciences are being carried out in this University through
sustained efforts of scientists in various research laboratories located in
different agro-ecological zones spanning throughout the State. Location
specific problems are being dealt with for the benefit of farmers of the
state and production oriented technologies in various areas have been
generated. There has been commendable achievements in area of Honey
Production Technology, Mushroom Production Technology, Agri-horti
Technology, Boro rice Production Technology, Maize Production
Technology, Sugarcane Production Technology etc. Number of crop
varieties developed by this University in various crops are being
successfully cultivated by the farmers where these varieties and other
technologies have stood the test of time. The linkages with farmers in
remote areas has been strengthened during the period under reference by
holding large number of kisan goshties, training etc.

The academic programme of this University is running regularly
and sessions begin in time. The teachers and the scientists of this
Untversity have proved to be competent enough to train students at UG
and PG level which has resulted into the selection of our students in
national competitions in various fields.

The officers and scientists involved in preparation of this
report deserves appreciation for their painstaking effort, Deans,
Directors, Chairmen, and Heads also deserve thanks for rendering help

by sending their respective reports in time for the preparation of this
document.

lypt
(V. P. Gupta)
Vice-Chancellor




| ACADEMIC ACTIVITIES

Under-graduate Programme

The University awards Bachelor degree in Agriculture, Veterinary & Animal
Sciences, Dairy Technology, Fisheries, Home Science and Agril. Engineering. The

intake capacity of the various programmes of the University at Under-graduate level
is as follows :

Agriculture : 100 Veterinary : 60
Dairy Technology 25 Fisheries : 10
Home Science : 23 Agril. Engg. : jf

Reservation policy of State Govt. is strictly followed in the admission based
on the Competitive test conducted.The University has following Colleges with the

faculty mentioned against their names :

Faculty College
A Agriculture 1  B.A.C. Sabour
e 2 - T.C:A., Dholi—
B Veterinary 1. BV.C,Patna
2. S.G.LD.T., Patna
3. College of Fisheries, Dholi
C Apgril. Engg 1  CA.E,Pusa
D Home Science 1 College of Home Science, Pusa (4 year degree
Programme)
E Basic Sciences & 1 Faculty of Basic Science sPusa
Humanities

P.G. Departments are located at Pusa. Patna. Sabour and Dholi
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The: courses in Umlu-gmhmm;prmambcing tanght in- accordsnee in.

with: Deans. Commitice: Repore of ICAR. Courses: in Computer & Biotechnologg ||
have beern introduced giving 2 modern iook to the course cumricuigs:

Post-graduate Programme.
Post-graduate. programme- exists in the- disciplines
Science, Entomoiogy and Agrii. Zoology,

of Agronomy, Soil
Plant Pathology, Agril. Economics, Plant
Breeding, Extension Education, Nematology, Horticujture (Olericulture),
Horticulture  (Pomology), Agrik.  Statisticg, Botany anq Plame
Biochemistry, genetics, Veterinary Medicine, Vety. Anatomy; Vety- Pathology,
Parasitology, Vety. Public Healtn, Vety Animai |
- Physiology, vety. Surgery and: Radiology, Vety. |.';
Uiy Management; Soil and Water Engineering, |
Food Nutrition, Exm, Edn, (H.Sc.), FRM and LPT.
gramtme are being done through Competitive Test.

P.H.T., Farm Machinery,

& Plant Ph}rsiology, Geneticg
Parasitolugy,
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The quality of our studenis can bé-gauged--t‘rom the fact that the I[CAR is
now conducting admission tests for admission in different Postgraduate
Programme of the State Agricultural Universities of the country as well as
ICAR Deemed Universities and the siudents from the R.A.U. are competing, in-
largest number in those examinations and our alumni are almost.now. in most of
the other States of the country pursuing Postgraduate. Education. in.various.
Branches of Agriculturai Sciences. At Undergraduate level. this University was
almost one of the first in the country to have introduced. the. Combined
Competitive Entrance Test almost 20 vears ago for admission 1o }* year:of the
B.Sc (Agricuiture) Degree Programme. Likewise, this [niversity was also one
of the first in the country to have introduced the Rural Agriculturai. Work
Experience Programme for the final year students of the-B.Sc (Agriculture)
Degree Programme about 12 years ago. In the introduction of Semester
System. 10-point grading scale uand 50:50 combined system of [nternal and
External grading also RAU has been one of the first Agricultural Universities
in the country.

Added to this, is the fact that RAU has now introduced Entrance Test for
Postgraduate Admission also since 1999, Likewise, from the year 2001,
Enirance Test for admission to Ph.D programme has also been approved by the
Academic Council and is going to be implemented. All these etforts are going
1o help in ensuring quality and excellence in the area of Agricultural Education,
in particular and Agricultural Development, in general,

The Scientists of the Faculty of Agriculture are actively engaged in all
the three functions i.c., Teaching. Research and Extension Education so that a
teacher also does some research and vice versa. Likewiﬁc._ arteacherfresearél:[er
is also in touch with the farmers and the Extension system of the State
Government. The Institute Village.Linkage Programme (IVLP) is providing a
strong link between the teachers/scientists and the farmers and the feed-back

that is received from the farmers help in refining our technology.




Departments have further increased the number of Seminars/Symposi&
and the teachers/scientists are encouraged to participate in various national and.
state level seminarsiworkshops/symposia etc.. organized by different Agencies
including the ICAR and other funding Agencies.

As part of Development Assistance provided by the Indian Council of
Agricultural Research. ne Undergraduate Colleges at Sabour and Dholi as well
asulhe Postgraduate Departments of the Faculty at Pusa have been strengthened.
considerably in terms of providing new cquipmenis/appliances to the.
Laboratories. meeting the requirements of chemicals and such other items for”

effective practical classes by the students. modernizing the Seminar Rooms

with audio-visual equipments. providing the Computer tacilities to the -

Departments and making available additional text books etc.

different areas in the University Library.

. related to

As part of the catch-up grant provided by the Indian Council of L

Agricultural Research, old buildings have been given a fresh look by due |

rejuvenation and renovation process. A new building in the Faculty at Pusa L.
the Depanument of Forestry Building and Girls Hostel at Dholi initiated in the
year 1992-93 have now been completed. The facilities of Apiary have beeﬂé
further strengthened and students are also given vocational training in order 10
learn the techniques of Bee-keeping. Likewise, facilities for Mushroom culturé

and growing Horticultural Crops under the shades of trees and perfection of the ]

Agro-Horti and Agro-Forestry System are being demonstrated to the sludﬂﬂts,
and. of course. the Visiting Extension Officials and the farmers. ;

Dr. P.N. Jha, Dean, Agriculture (Former Vige-

, Chancellor) got ¢
highest National Awarsd of the Indian Society

- . of Extension Education i.€. ﬁ!;
D.K. Mishra Memorial Lecture Award rop the year 1999-2000 on 29-31 May-i]
2001.

fate

Dr. P.N. Jha is also the ey p

rasy
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rolessional V(A.i:ru.ultural ExtenS“’“ i
India to have been inducied ag g Fe

How of the National Atade‘“y

.df__grlculttlrdl Sciences with effect from ™ Juny ary. 2001
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excellence in micronetrient reseaschs.

Dr. Ram Sakal, Dr:-AP: Singisand.Dr. R.B. Sinha jointly received:thes
TSL/FAL Award on-PlantNutrient sul.ptmrzfo: the year 200{-

During this penoi[)r Ramagya.‘l‘hakur the Chief Scientist.(Rice) nowe

retired got Dr. B.P. Singh Memorial Award of RAU for his significant work.in
Rice Breeding. -

Dr. 1.P. Upadhyay, Associate E::ofessor of Plant Pathology: was- declared: -

as the:Best. Teacher.by the RAU from the Faculty of Agriculture in the year
2001. -

Despite the above encouraging developments, the Facuity-today- suffers
from: acute shortage of teachers/scientists over the past few years because:of
non-filling up of the-vacant posts.and.the large number. of peopie retiring year
after-year. This is an alarming situation:and. is bound to adversely-affect the
qual:tyn_ns well assthe output: Today, almost— 90%- posts: of Umversnty
Professor¥/Chief Sclgr‘:tlsts in the Faculty are” vacant* ‘Almost:.60%--of the
sanctioned posts of Associate Professors/Senior Scientists.are also vacant..A
number of posts of Assistant Professor/Junior Scientists cadre are also vacant
particularly in teaching side. These posts are all sanctioned by the State
Government. The position by 2002 is going to be further alarming when a
number-of senior level teachers will also retire. Therefore, a serious thought is
to be given lo improve the situation by filling-up of the posts by direct

recrultment at lhe earhest so that the sﬂuatlon does not tum-out to be beyond

remedy T :
LS ¢

-

i.J e

The funds under Non Plan Head for the dass room teachmg and for
meeting such other essential requirements of contingencies for recurring and

non-recurring items are also not made available by the State Government

except for the salary payment and naturally the waching programme is bound

B
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The majos: research: thruse: hags beess to- inceease=rice productivity- throagts 1:
breeding: high= yielding: varietiess and:. designing:, more~ efficient- systenr of- Ciop— %
management fosirrigated; rainfec low land; deepwater; summeen and:Boro-seasens: :
*  Touksumbes of 951 (1996); 1198%(1997); 1302 (1998); 1097"(1999) & 960
(2000) germplaarus. were- maintained: and. evabuated:: Considersble: mumhee: of |
segregating brooding materiale were handledkat Puss; Patna: ang Sabour Centres. |
During the-period under report the-rice researchunit of the- University has.credit .
to developfollowing:highr yielding:varieties for diﬁmagmuemsysmmoﬁth&'
StateTlieincharacteristics featuresiare-as follows s

Varicty. | Dtsation:}. Hightae|  Sustabiten— T - _ I -
__{(days) t {cm)e- o Yield:: [ BLR:| BS- | BPEE Ig

LRt PORR

Kishori: 140 115 Rainfed-low land_ 60qba: MR R R
SatymT :;: ‘ ‘lsl 55 Lowlands:. 60ghs. R R R
Richharig:s & Kharif - f:
Dhanlwons: <145 %  Boro&Khaif g5 e R R -
Saroj 115 100 Upland. gk g .
Agro-teehn'?lﬂw |
3 P
* In rainfed:lowland: condition, Rejshree-hag been-founq suitable for normal and
delnyed»u'ansplafmng and responded: favourably ¢q nitto fication V7
to gq kg/has.In 111 drained.condition: o oL basalg gen (N) app .
coniedrUrea—.was-found'mpéﬁé}?' B PP fication of N throvgh

Proper Plant Population Per unit grep

fold. Dll‘ectﬂeedmg has beep, found e e _ i
flood-prone area, - “Onomical than transplanti®® ;

o
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Unda*post:ﬁboécomﬁﬁammdhmrMIﬂEMPhomﬁV&vaﬁeﬁm_ have:
been-recormmended for transplanting.

To increase the total productivity of deepwater ecosystem mixedscropping: witlr
mungrbean or sesame has been found remunerative and has been recommended::

Plant protection

Applicationsof gramilas insecticide i.e: Phorate or Carboforan (@ 1.0 kg ai/hain
the nursery 5 days before puiling the: seedlings has been found. most effective to

control the infestation- of Stem borer; Whort maggot and-Lea folder at tillering:
stage. This recommendation is inchuded in package-of practices.

To control- major insect-pests-in standing: crop, spraying of Monocrotophos/
Endosulfan/Ekalux @ 0.5 kg a.i/ha or granular application of Phorate or
Carbofuran @ 1.0 kg/ha have been recommended.

Sead treatment-with Bavistin: or Emisan-6. @ 1 g and.2 g/kg seed respectively
have been recomended. The treatment increase 10-15 per cent more germination
and provides healthy seedling for higher yield.

Date: of sowing has pronounced.effect on yield and deveiopment of diseases.

Late sowing-after-20th June.showed appreciable decrease in yield and increase:

in severity of diseases especiaily in long.duration varieties: Therefore, early

" ‘sowing is recommended.”

Nitrogen application has prnnounced eﬁ‘ect on severity of diseases especially

BLB and Sheath rot. Balance dose of NPK (80:40:20 kg/ha) has been
recommended.

WHEAT

Germplasm:maintenance & varietal development:

™

1491 germplasm:lines (774, 493 & 224 at Sabour; Pusa & Patna respectively)
obtained from National & International:sources were maintained. & evaluated ;-

RW-3413 variety of Wheat was released by R-A.U., Pusa & Bihar State variety
release- Committee: in 1996: This variety: has. been: recommended for high.
fertility; normal sown irrigated conditions. It is a semi dwarf variety with dark
green leaves and white fusiform ear, The variety has higher yielding ability,

more resistance to brown sust & high to lerance to Karnal bunt as compared to

U.P. 262. THe average yield is 45-50 g/ha. Graing are amber coloured &
semi-hard.



Agro-technology

*

Plant Protection.

*

1
=3
[ 3

[ 1]

Some promising: varieties: developed:.at athier centres-of the country were also

recommended for cultivation in Bihar on the basis of their excellent
performances.

Maximum yield of about 50 q/ha was obtained at 150:60:40 kg NPK/ha. which-.
was significantly superior- than the yvield obtained at 120:60:40 kg N:P:K/ha-
Among the varieties PBW-443 recorded the highest grai yield.

Under restricted irrigation, it was found that-grsin yield increased significatly
with increasing levels of irrigations, The maximum mean grain- yield was
obtaived from three irrigations viz., pre sowing + CRT + late tillering st28¢-

The delay in wheat sowing beyond 30th November resuits in yield decrease a
the rate of 30 kg/ha/day.

Under seed i ing i
seed management in surface seeding in rie wheat cropping systet secd
rate of 175 kg/ha recorded significantly higher grain yield than the lowes seed

rate of 125 and 150 kg/ha, |

inter-croppi . k
PPINg system, sowing of one row of mustatd ofie !

In wheat-mustard

grown alore in pure stanq_

Delayed sowing of wheat and poor r
important N

Zero-till-seed.ferﬁﬁzet &ril g N crc.pping sequence. Use i

A number of herbicideg and theiy _ - "
lsoguard.(lgn cumbmations W b cldas
A ) Proturon + 24D) w g 75405 ) ere: evaluated. Herb? ) 4
§.ha" anG sencor (mey - Kp/ha, leader (Sulfosulfur®
phalasis mino 020N 2 250 g o e o8
e, fr :nd other brogq leaveg ed Was found very effective
108 of the genotype, $1n wheat fie)
disease pr for Tesistance aga; reld ed
pressure wag dq None ¢ | 8ISt leaf blight disease undef o
ould be ¢
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resistant. Brown rust was another important dicease. Black rust and loose-must
did not appear.

Survey of wheat growing areas for ear cockle disease indicated a low (0-3) per
cent of disease incidence on limited areas in the district of Madhubani and

Darbhanga. None of the vanety was found to be resistant against. ear cockle
disease.

MAIZE

Germplasm-maintenance and varietal development

* Two quality protein Maize (QPM) hybrids with high vield potential having 48
per cent and 40 per cent yield superiority over- best check have very recently
been released by R.AU, Pusa in the name of "SHAKTIMAN-1" and
“SHAKTIMAN-2" which may be used for replacement of normal maize hybrids
and composites specially during Rabt and Summer. These QPM hybrids have
high quantity of tryptophan & lysine (1.01 % and 4 % respectively) which were
deficient in the normal maize hybrids. Because of high yield potential (120 q/ha)
and nutritive quality (protein rich), these QPM hybrids have better acceptability
amongst the farmers and are suitable for infant food, food for old/aged persons
as well as lactating mothers and quality feed for animals. The grains are white &
yellow coloured.

Bihar has been poineer in winter (rabi) maize cultivation, Separate winter maize
breeding programme was started & varieties suitable for winter (rabi)
cultivation were developed & released from Dholi centre of R.A.U., Pusa (viz:-
Laxmi, Hemant, Rajendra Hybrid Makka 1| & 2) with production potential of
65-76 g/ha. Breeder seed production & also development of suitable package of
practices were done during the period under report. 3
A total of 77 germplasm lines and 255 inbred lines (180 white & 75 yellow) aré
available with the Dholj centre. '
An elite bulk population of late white group has been developed from 12

component genotypes through chain crossing & random mating,
Agro-technology

* The optimum date of sowing during Kharif season was found to be 25th May to

L

10th June while for Rabi season it was 15th October to 20th November.
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The optimum plant population for getting desired/maximum yield was found to
be 53,000 and 66,000 per ha respectively for Kharif & Rabi season respectively.

Row to row distance of 75 ¢m & 75 cm and plant to plant distance of 25 cm &
20 c¢m, respectively. should be followed during kharif & Rabi seasons
respectively for better yield.

Application of Atrazine or Tafazine @ 1.5 a.i/ha as pre emergence both in
Kharif and Rabi seasons reduce the weed flora in maize and has been found

most economical.

Split application of nitrogenous fertilizer i.e. 1/3rd at sowing, 1/3rd at earthing ;

up and 1/3rd at tasseling gave the maxinqum efficiency of fertilizer use.
*

moisture availability of 70 per cent before tasseling and 70 per cent 8%
tassehng. On the whole six ifrigations are sufficient

:
’ for rabi maize pfﬁd‘-‘cﬁou
Inter-cropping as noted below hag been fou

od suitab cative 1
Kharif and Rabi seasons, i and e
* (@) il:lﬁ (1) Maize + Groundpy, ()  Maize + Arhar
(b) i (11) Maize + Potatq ()  Maize + Pea
()  Maize + Radish

*

© interyy) of

. 2

ag&-t‘acllity and if 0
Chemy

to reduce the disease incid h

thce,

the suitable strength of the

needed, Spraying the standing l‘.}l'ﬁ’ii= ]
e . 1
cnmmendEd against the— Particula_[ dlsea
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SMALL MILLETS
PROSO MILLET

Germplasm maintenance and varietal development

*

A total number of 283 germplasms of prosomillet representing different
growing regions are being maintained.

Out of the total germplasm maintained (i.e. 283), 25 genotypes were identified
resistant to shoot fly and Helmintho sporium.

In Co-ordinated trial, genotype TNAU 137 gave highest grain yield (3358
kg/ha) with 66 days maturity,

In station trial génotype 5667 recorded highest grain vield (3185 kg/ha) with 68
days maturity.

Agro-technology

*

In nitrogen X varietal trial, variety K1 produced highest grain yield of 1372

kg/ha which was 7.2 per cent, 12.7 per cent and 13.9 per cent higher than the
varieties TNAU 124, TNAU 112 and TNAU 196 respectively.

[ncreasing levels of nitrogen alongwith basal application of 20 kg each of P,0s

& K;0 increased the grain yield.

Nitrogen levels of 40 & 60 kg/ha produced 39.6 per cent and 53.2 per cent
higher grain yield as compared to 20 kg N/ha.

Application of bio-fertiliser increased the grain yield to the tune of 10.6 per cent

as compared to Control (i.e. without bio-fertiliser).

Plant Protection

*

Local survey for different insect pest of prosomillet indicated shootfly to be its

major pest whose incidence varied between 1.00 to 22.0 per cent.

* Out of 283 germplasm screened, 71 proved to be tolerant where as 4 genotypes
i.e. GPM 59, GPM 198, GPM 202 & GPM 224 were f’ound*to be resistant to
shootfly under natural infestation.

FINGER MILLET

LaE

Germplasm maintenance and varietal development:

*

InIVT, geno.type IVT 11 recorded highest grain yield (1705 kg/ha) followed by
IVT B (1696 kg/ha) with maturity period of 103 and 120 days respectively.



Under AVT early & medium maturity group, genotype AVTE 8 (1746 kg/ha) &

AVTM (1704 kg/ha) produced highest grain yield with 82 & 92 days maturity
respectively,

In white ragi station tnal, Dholi Marua-1 recorded grain yield of 796 kg/ha with
94 days maturity. :

Agro-technology

*

" : : /
Application of increasing levels of nitrogen increased grain vield & differences .
:

.
. j‘l"
&

between any two levels were significant between the limits of 0 to 60 kg N/ha.
Early rice (Saket - 4) - Potato (RA - 1) - Summer Ragi (RAU - 3) Croppir8 E
sequence gave significantly highest net profit of Rs, 28 242/- per ha per annutd j
in comparison o other Sequences where potato wé,s replaced by Maize (Rs-
19,525), Lentil (Rs. 12,113) & Rajmash (Rs. 7,702). i

Driling ragi tended ta increase the net profit than transplanting in inter croppiig
system.

Plant protection i

*

) o g
urvey revealed the ncidence of Bray weevi] (0.51 tq 712 %) gras’.Eih"-'mm'r5';E
(1.23 to 11.01 %), aphids (0.53 10 3 13 ' !

%)
& shoot fly (0.53 t0 7.15 %) on finger

%), earhead caterpiller (0.84 to 6.76 %
millet, :

- 11 in early group; gengey,
AVTM - 5 and AVTM . |5 ;

0 . - iflah
& ShOOtﬂY. Pper, a'phldS, C‘.Itworms’ earhead Gate[plﬂﬂ

BARNYARD MILLET

Germplasm maintenance apg Varieta] ¢

*

o SVelopmey,. i

" PTOduced hi 6‘

Bhest prair .. ith

b Erain yield a) W

y_BAVTg(lllﬁkg/ha) Yield (1140 kg/ha) ¥
_ BraIn yielq v '

kg/ha) with 68 days Maturity

In BAVT, entry BAVT
days maturity followeg

In station trial highegt
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Agro technology

*

Variety VL 175 recorded highest grain yield of 1311 kg/ha which was 1.2 per
cent & 3.6 per cent higher than the varieties VL 178 & VL 29 respectively.
Increasing levels of nitrogen increased grain yield & significant difference was.
observed between 0 to 40 kg N/ha levels.

FOXTAIL MILLET

Germplasm maintenance and varietal development

*®

In IVT, entry FIVT 7 recorded highest grain yield (394 kg/ha) followed by FIVT
8 (372 kg/ha). In AVT, entry FAVT 7 gave highest grain vield (381 kg/ha).
In station trial, 28 entries were tested in which entry FAVT 11/90 (1000 kg/ha)

gave highest grain yield & another 11 entries recorded higher yield than national
check i.e. Arjuna (707 kg/ha).

Agro technology

®

Variety SIA 326 produced highest grain yield of 1273 kg/ha under agronomical
trials which was 4.9 per cent & 8.5 per cent more than the. varieties GPUS 25 &
TNAM 186 respectively.

Increasing levels of nitrogen from 0 to 40 kg N/ha increased the grain yield
significantly.

PUI;'-SES';'?: UL

Germplasm maintenance and varietal development

Crop genotypes developed, identified and finally recommended for cultivation

under different agro-climatic situations.

| Crop | Genotype | Specialities/Suitability l

Pigeonpea  Bahar Resistant to sterility mosaic, widely
adaptz ble/suitable for cultivation throughout

the Stte, as pure and inter/mixed crop under
normal sown condition.

Sharad Resistant to Altemairia leaf blight, suitable for
pre-rabi sowing as pure crop.
Chickpea RAU-52 Suitable for Tal and.Diara areas under normal

sown condition.
Rajendra Chana -1

P 256 Suitable for normal sowing in Tal and Diara

areas, late sowing after paddy in North Bihar
Plain region.

c235 “  Suitable for normal sowing in Tal and Diara ’

.__-:{‘.



Mungbean SomnaPS 16,

PDM-54, T-44
Amrit For Autumn planting as catch crop betwesh
kharif maize and wheat.
NP-[S, NP-28 For spring S‘OW'lng
PDM-11
Urdbean  T9, PantU 19, Pant  For summer a5 well as kharif season.
U30
Naveen FOr Alltumn pl a.l'ltlng
Lentl — Arun (Bold seeded)  For North ang South Bifas plain regions-
, - qure
Rajendra Masoor - | For South Bihar plain region under moistt
stress condition, 1
Lathyrs - BIOL-212,22 Relatively |jou neurotoxin (BOAA) °°ﬂ:;2ﬁ«l
and suitable for paira/pure cropping I
Plain Tegion. 4
Rajmash  PDR.- 14 Sui - aied B
hiugl;a?'le for whole Bihar under irmig3
ertilit it
Peas Rachna (Tal| type) Powg y condition. e for |
Aparna (D oY mildew resi and su R
Parmna (Dwarf type) Whole By resistant
Agro—technology. \,“
Attempts haye been m ade

through agronomic Manipulatio
Rhizobial strains ang also tq

]

. er Ore . ’ » H . S
achievements are giyvey below, . W niches for pulses cultivatio®
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areas, Late sowing as Ipaira,_ mixed/inter
cropping in North Bihar plain regions.

Pant G-114 For normal sowing in tal and_ Diara areaP;’ iﬁ::
paira/mixed Inter cropping in North.
plain region.
|1
BR 78 (Green seeded  For culinary purposes, to be grown under plag
L 550 (Kabuli) protection umbrella.

For Summer Season

g
to in 1657
®ihance Productivity of different gral” e
::omblned With exploitation of mor® gt

Development of 38ro-techy; ﬂpﬁﬁ

_ ueg L pig®
for the first time in the Couny for Successful cultivation of Rab! P
Dctenninaﬁon . d&

°F agronomg P
under North Bihar d z

, “Quise _
Situatigy, - ments for Jate chickpea ¢I®
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agronomic manipulation.

Establishment of Rajmash, newly introduced grain legume, through appropriate

Integrated soil, water, nutrient and weed management sirategies for better

harvest of different pulses, viz. pigeonpea chickpea, letnil, lathyrus, rajmash and

peas, grown either as pure crop mixed/inter/paira cropping.

component,

agent for fixing atmospheric nitrogen in soil.

chickpea.

Plant protection

Sustainable cropping systems. involving grain legumes as an essenual
Exploration and exploitation of more efficient Rhizobia strains as ecofriendly

Field evaluation of phosphate solubilising bacteria (PSB) in pigeonpea and

As a result of systematic research efforts biotic constraints due to insect pests,

diseases and nematodes have been clearly identified and strategies for their

management in different pulses have been developed as briefed below :

Problems Crops & extent of Management tactics
damages
{A) Insect pests
Pod borer Chickpea (10-50 %) Pheromone trapping,
-(Helicoverpa . Pigeonpea{5-20%) integration of cultural control
armigera) R through  intercropping  of

' chickpea with
linseed/corriander/mustard
etc., biological botanical i.e.
NSKE (5%), need based
application  of  synthetic
insecticide.

Cutworms All Rabi Pulses in Prophylactic control through

Endemic areas of Tal pre-sowing seed treatment
& Diara (20-80%) with chlorpgriphos.

Pod fly Pigeonpea (10-60%) Synchxonisation of
insecdcidal spray with crop
phenology and pest activities.

Pea stem fly Peas (20-40%) Insecticidal seed treatment,
delayed sowing and
intercropping with oat/barley.

Bihar hairy Mung & Urdbean Mechanical cum biological

Caterpillar control of egg mass &
gregarious larvae,

(B) Disease o
Yellow mosaic virus  Mung & Urdbean . Resistant  varieties,  crop




Cercospora leaf spot

Wil, sterility,
alternaria leaf blight
phytophthora blight.
Wilt and root rot

Powder mildew and
st

Wilt & rust
White mould

Powdery and downy
mildew

Nematode

Root knot nematode
Cyst nematode.
Reniform nematade

(€

OILL SEEDS
Rape_seed Mustarq

* Rajendra Sarson .}

irrigation &

Country, Identifieg by

PROMISING Mg

| S Of
(Evaluated iy, Station . AVST and

TOR14 - RAUDT .

Germpla;mmaintenance and vy
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(2]

Mung & Urd bean
(10-15%)

Pigeonpea (5-75%)

Chickpea (10-25 %)

Peas (5-10%)
Lentil (10-25%,)

Rajmash (} 3-40%)
Lathyrys (10-25%)

All

|

10-30%

T

0s

Pulses (20-90%)
65%

R
" . i e
.Nat“’nal Varieta] Identification Committe i} §
gh Yielding ()5 q/ha) with 44.5 per cert 0-

“IVT, Ayt trials)

| o
e 9401 and Dholi composit®

rotation, intercroppisg, 5:;1
treatment with mgmM
foliar spray, use of l_Jlooczg -
agent  like %
Viridae pa:ﬁculaflyvlnﬂ -
Pigeonpea.and,.chlckpeam

T
Seed treatment With %
nematicides, soil am™
with oilsceds cake™
rotation

o

com™

by RAU, Pusa and State Variety releas® &
. in

Anfed areag of Bihar & yellow sarson gro%! g

40%
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* Yellow Sarson
Rajendra Sarson - 2 (RAU DYS - 89-111), MM (110 days) HY (1500 kg), oil
content 44.2 per cent, bold seeded (4.3 g) on Nation basis (AICRP - TVT, AVTI
& AVT II) suitable for intercropping with wheat.

* Mustard - Late sown
(1) RAURD 9403 : HY (Av. 1200 kg ha'), medium matunity (102-105 days)
MR against alternaria blight at Pod stage, performed well under State AVST
and AICRP-IVT and AVT I levels and at farmers FLDs. Release proposal to be
submitted.
(2) RAURD 1002 : HY (av. 1150 kg ha') medium maturity {103-105 days), oil
content 40 per cent, performs weil under experiments and FLDs. Release
proposal to be submitted.
(3) RAURD 9710 : HY (1200 kg ha'), MM (104-107 days) performed well

under AICRP - TVT and AVT I levels, on Farm demonstrations to be conducted.
Agro - Technology

x Suitable production technology developed and demonstrated on farmers fields.

* Optimum sowing time : Soon after Hathia rains starting Toria and YS in second
week followed by timely sown mustard upto October and upto Nov. Ist week for
delayed sown and up to 25 Nov. for late sown mustard after paddy harvest.
Black Gram - Toria - Wheat sequence of followed by sesame - Toria Wheat was
103 per cent and 71 per cent higher over predominant Rice-Wheat system.
Yellow Sarson - RYS - 2 and RYS - | intereropped with wheat in 2:6 ratio gives
better returns.

*

Application of Sulphur gives better profits and responded upto @ 40 kg ha’
followed by @ 20 kg ha*'.

Paira cropping of mustard was identified as suitable cropping system for efficent.
utilization of residual moisture.

Performance of mustard under Zero tillage in Rice field was found remunerative
at higher N levels (120 kg) (First year 2000-2001 expt.)

Plant Protection

* Alternaria brassieal revealed predominance over 4 brassicieola in Bihar.

¥ Dholi isolate of 4. brassical was found most vinulent among 7 Isolates (5 from

agroclimatic zones of the then Bihar, One each from W. Bengal & Assam.

=R e A P e e T e e e e e e L E R R ST A T R ot e p i L EERIE
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or
Effective chemical control of alternaria blight by 0.2 per cent IPRODIONE
Mancozeb at 60 and: 80 DAS (days after sowing).

o er
Effective chemical contro} of white rust by 0.25 per cent Ridomil MZ or 0.2 p
cent Mancozeb at 60 and 80.DAS.

:grated management of mustard aphid was done by

Eatly sowing of crop (ie. soon after Hathia rains), escapes aphid attack & dis
foo.
Removal and distruction of aphid infested

id
twigs in early stages reduces api!
population greatly,

use
Effects 1o preserve Coccinalids (Lady bird beetle) for namwral biocontrol and
of safer insecticide Jike Endosulfan 35 g

. : .. ¢ aphid
12 1000 Lit. water followed by ggogyer SPray after a fortnight, minimises 2P
population,

BER CROPS (POTATO}

saif
Potato Was developed & released by R-A.U-, o

5
g is 22757
100 days. The average yield 18 qesh
ith medijum floury
There is absence of h & Bood taste with me

Jate
. to
Cooking. It has field resistance :

. Of Bihar
Are0US as well as neutral soils
and 82 ¢

. ou?
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- 6, Jw-lﬁo 0 arl
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* Two rows of garlic in between two rows of potato recorded heigher net profit of

: Rs. 53,986.00 only.

"« Potato variety, Kufri Badsah recorded highest tuber vield of 26.5 tha by

application of 185:100:145 kg/ha of N'P:K. However, tuber potato seed (TPS)
varieties (HP'S 1/13, C3, 92-PT-27) responded to a higher level of (180 kg/ha)

potassium application.

Seed multiplication

Pure and disease free seed of potatoes of different varieties e.g. K. Sutlej, K.
Badsah, K. Ashok, K. Pokhraj, K. Jawahar and K. Sinduri were multiplied &
distributed among the farmers on payment basis.

UBER CROPS (OTHER THAN POTATO)

ermplasm maintenance and varietal development/trials

Crop No. of | No. of collections at nine coordinating centres in
' collections | State Agril. Universities viz. (Rajendra Nagar,
at Dholi Coimbatore, Jorhat, Dapoli, Kalyani, Faizabad,
Ranchi, Jagdalpur, Shillong, Navasari)

Sweet Potato 1127 738

137 59
73 63
20 Nil
10 29

. Dholi centre of AICRP maintains highest number of accessions in Sweet potato,
* Yam bean and Winged bean. In Sweet Potato alone 1127 accessions are
maintained out of which 469 have been catalogued as per International
descriptor.

Maintenance & trials of earlier released varieties as noted below under AICRP

on tuber crops were done during the period under report :-

- Sweetpotato  :©  Rajendra Sakarkand (RS) 5, RS 35, RS 43, RS 47,
Yam bean . Rajendra Mishrikand (RM) 1. (Only released variety in
India).

Arvi (Colocasia) :  White Gauriya

A




Elephant foot yam:  Gajendra (Adopted)
The Sweet potato varieties developed at Dholi have been released fOf
commercial cultivation for Assam, Karnataka, Andhra Pradesh. Maharastts
West Bengal and Uttar Pradesh. Yam bean vaniety (RM 1) are widely cultivated
on commercial scale in Assam, West Bengal and Eastern part of U.P.

Identification of genotypes for Ngog pProne areas ; .,
In the districts of North Bihar, fiood havee during rainy season has b&? B

tecurrent phenomenon, Wheg, the flood receds there is need of food and ¢4 L

i
;

Genotypes m
X-92 223

X-24 ‘ -
Sreebhadra 1

DOP 92-93

DOP 93-19

DOP 92-163

Agro - technnlogy
Sweet Potatg

*
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Teduceg the cracking Percfﬂ‘-tag

Cste
Three Towg am he at 200 kg OfK per ha
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Deflowering with application of 2,4-D at the rate of 56 ppm resulted in higher
tuber yield and proved economical.

Maize (Kharif) - Yam bean - Onion, cropping sequence has been recommended
for piains of north Bihar. The other sequence like maize (Khanf) - Yam bean -

Wheat - Moong has aiso been adopted by the farmers.
Elephant Foot Yam.

* Inter cropping of elephant foot yam with vegetable cowpea has given maxumum

net retura (Rs. 62000.00) per ha.

Elephant foot yam when planted in the first week of March with- seed size of
500 gms and spaced 50 x 50 cm recorded significantly highest corm yield of
75.0 t/ha.

Application of nutrients at the rate of 150: 60: 150 kag/ha of NPK with their split
application in three equal doses (1/3 basal, 1/3 at 30 DAP and 1/3 at 60 DAP)
produced highest yield.

Colocasia (Arvi)

* Cropping sequence of colocasia - rainy season Onion - Rajmash recorded

highest net return of Rs. 29792.00 per ha.
Plant protection

%

Dipping of corm in streptocycline (300 ppm) for half hr. before planting proved

best in controlling leaf blight disease & increased yield to the tune of 51.1 t/ha.
' Percentage of plant and leaf area infection was lowest in Muktakeshi followed -

by Nadia local but white Gauriya was best in yield (14.2 t/ha) though plant and

leaf infection were 21.6 per cent and 15.3 per cent, respectively.
Landmark achievement

Prior to implementation of the project there was neither any improved varieties

in any tuber crops nor any recommended package of practices for crop production.

After implementation of the project there “vas significant increase in productivity.

Crop _ Productivity (t/ha) of Bihar
. Before implementation of | After implementation of
the project the project
Sweet potato 6.8 9.2
Yam bean 14.8 25
Elephant foot yam 22.4 68.6
Arvi {Colocasia} 12.7 14.2

Yams 143 20




SUGARCANE

Germplasm maintenance and varietal development

*®

Different crasses are made with sugarcane varieties having desirable characters

both at NHG Coimbatore and at Pusa (Bihar) every year and fluffs are collected

for further breeding programme. Out centre is the only centre where crﬂssmg!?

programme is done at both the place where as ai other centres crossings &%
done only at NHG Coimbatore, 15 tg 20 crosses are made at Coimbatof® whcﬁ?
as 10 to 15 crosses are made at Pyga every year. From the fluffs collected fﬂﬁﬁ‘
Coimbatore and Pusa, seedlings of sugarcane are raised. Up till now 633526":1
hybrid seedlings ised wis i differcst”

28 were raised which ranged from 3966 to 45513 ¢Eﬁ'wt_-;

years..These seedlings are grown in colonal generation (C, to C.) after ﬁgorﬂl@:g
selection and they narme is given to variety s
The varieties ident; : | ;

ified in AJCRP i in the 27
_ wor dint ;
arietal i kshop are include .

ntral Zone (Pusa, Motipu¥ Seﬂ.

i{l- Name of the o N8 1996-2001 are as under :-
0. | variety telease Maturity Yield

Il B.O. 120 potential/ha

2
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P,Os/ha recorded higher cane yield than other combinations. Differences in
sucrose per cent juice due to N,P and N X P were non-significant.

Among shy tillering varieties, B.O. -70 recorded significantly higher cane yield
at 75 cm row spacing where as in profuse tillering vanieties, B.Q. 91 produced
significantly higher can yield at 90 cm row spacing. Sucrose % in juice did not
differ significantly by these treatments.

In late planting sugarcane planted afier the harvest of wheat. N dose should be
increased upto 150 kg/ha with 60 cm row spacing. However, in view of low
cane yield it may not be admissible to go for late planting after the harvest of
wheat in Bihar,

In rainfed condition, B.O. 109 showed significantly higher cane yield (6.24 %)
and commercial cane sugar than B.O. 108. N @ 120 kg/ha recorded 3.1 t/ha
higher cane yield and 0.4 t/ha higher commercial cane sugar than at 60 kg/ha.
Trash mulching @ 3.5 t/ha proved significantly superior to atrazine application
and hoeing at monthly interval which showed 8.2 and 19.4 per cent higher cane
yield, respectively. Differences in sucrose % of juice by these treatments were
non-significant.

Potassium application was non-significant in cane yield under rainfed situations.
Increasing levels of K up to 100 kg/ha. showed improvement in cane yield and
sucrose % of juice though statistically si.milar to 50 kg/ha, There was reduction
in fibre % by application of K. The K concentration significantly increased with
increasing levels of K nutrition with its maximum value at grand growth period
and minimum at formative phase,

Weeds in sugarcane can effectively be controlled by herbicides. Sencor 1 kg
a.i./ha at pre-emergence + trash mulch @ 3.5 t/ha at 45 DAP and Sencor 1 kg
a.i./ha at pre-emergence +2,4-D @ | kg a.i./ha 50 DAP proved equally effective

and recorded 43 & 37 and per cent higher cane yield than unweeded control

sucrose % in juice remained unaffected by these treatments.

In ratoon cane, profuse tillering variety (B.O. 91) recorded significantly higher
cane yield and commercial cane sugar than shy tiliering variety (B.0O. 70). Gap
filling did not influence all the morphological characters except millable
canes’ha and recorded 12.02 per cent more yield than the control, 125 per cent

recommended dose of fertilizer increased ratoon cane vield by 3.2 per cent

i Al P T e DN
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75 tonnes and 50 t/ha can be achieved with plant and ratoon cane, respectively
when fertilizers were applied on the basis of soil test using these equations.

Neem cake and Karani cake blended urea (1.4) and urea super granules (USG)
enhanced the efficiency of N to the tune of 50 kg N/ha. Path analysis suggested
that NH4-N was more important in predicting uptake of N by sugarcane.
Calcium ammeonium nitrate recorded 8.8 per cent higher cane vield over urea in
calcareous soil. Application of N shouid be done in 2 or3 splits but 3 splits were
beneficial which should be completed within 120 days after planting in
calcareous soil.

Intergrated use of inorganic N and pressmud cake (PMC) recorded more
improvement in cane yield than inorganic N alone. Use of Azotobacter recorded
further improvements in it but juice quality was not affected significantly with
the use of these materials.

Inoculation of P solubilizer increased cane yield upto 75 kg P:Osha when
phosphate was applied in any form but MRP @, 100 kg/ha in calcareous soil.
Cane yield increased significantly upto 100 kg K;tha when harvested in 11
months and there was no deterioration upto 14 months {(during hot April).
Improvement in sucrose in juice was also recorded up to 0.7 unit with 100 kg
K20O/ha. Potash was able to decrease the fibre content in sugarcane.

Large number of sugarcane varieties were tested for gur quality. [n early
varieties B.0. 99 and B.0. 120 while in mid-early varieties B.0O. 91, Co 1148
and CoP 9302 produced superior quality gur with respect to colour and other
attributes. Gur produced from early vareities like B.O. 99 and B.O. 120 and
mid-early B.O. 116 was of very good quality.

Yield of sugarcane increased significantly upto 80 kg S/ha in calcareous soil_
which is deficient in sulphur. Pol % in juice increased significantly up to 60 kg
S/ha (0.93 unit) but was at par with 80 kg S/ha. Sugar vield (CCS g/ha) also
increased up to 80kg/S/ha. Residual effect of sulphur was recorded on ratoon
cane yield and Pol % in juice increased significantly upto 40 kg S/ha but
increased regularly upto 80 kg S/ha,

Integrated use of 5 t/ha sugarcane trash plus 15 t/ha PMC to sugarcane plant
crop only alongwith recommended dose of NPK in a 4 year crop cycle

(Sugarcane plant - Sugarcane Ratoon 1-Sugarcane Ratoon II-Summer moong)
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Sett treatment and soil drenching with bioagents (Trichoderma viride and
Gliocladium virens) enhanced the sett germinability but failed to control settling
morality and red rot disease.

473 zonal varieties/genotypes were evaluated artificially against red rot, smut
and wilt diseases to know the level of their resistance. 6 varieties showed highly
resistant, 185 resistant and 141 moderately resistant reactions. These varieties,
were either released for general cultivation or being used as the source of
resistance in breeding programme.

Gama HCH or heptachlor @ 1.0 kg a.i. ha' was found effective against. shot
borer, when applied at the time of planting.

Six sprayings of phosphomidan or endrin @ 0.75 kg a.i./ha was found effective
against stalk borer.

Endosulfan or monocrotophos @ 0.75 kg a.i./ha was found effective against 3™
brood of top borer.

The incidence of stalk borer was recorded maximum in autumn planted ¢rop on

stalk basis.
Carbofuran 3 G @ 1.0 kg a.i/ha was found effective against 3" brood of top

borer,

Integratéd pest management for plant and rateon crop of sugarcane was
established and found quite popular among farmers such as removal of dead
hearts of shoot/root borers, top borer (1* and 2™ broods), stripping of dry leaves
for stalk borer as well as scale insect.

Sevin granules @ 1.0 kg a.i./ha was found effective against scale insect when
applied thrice along with detrashing.

Aldicarb @ 2.0 kg a.i/ha was found effective against scale insect when applied
at 180 days after stubble shaving in ratoon crop. -

Dichlorophos or monocrotophos @ 0.5 kg ai. + 2> kg urea’ha were found
effective against balck bug and army worm.

Application of sumicidin @ 0.004 per cent at 50* and 60" days after planting or
gamma HCH @ 1.0, kg a.i./ha at planting was found effective against shoot
borer.

Sumicidin 0.004 per cent or monocrotophos @ 0.75 kg a.i/ha in Ist week of

September and mid October was found effective against stalk borer.



Screening of germplasm under this project is being done every year against v
major imsect pests under natural condition. Every year more than 25

varieties/genotypes were screened at this centre in which 5 to 6 varieties Wer®

found to be tolerant against shoot, root and borers,

Among namrally occurnng bio-agents of major pests of sugarcane, stendbracon® f
disease, cotesia flavipes and Rhachonotus scirpophagae, larval as well 3 |«

pre-pupal parasitiods of different borers were found at Pusa Centré. The'_

para-sitization was varied from 20 to 30 per cent every year on different porets: | P
JIUTE & MESTA

Germplasm collection, maintenance & varietat trials

*

315 Capsularis and 155 Olitorius germplasm are being cvalauted %
maintained. :
5
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| A dominant male sterile line in Olitorius jute has been developed and is being
| Agro technology

%

Mid May sowing with clipping at 45 days after sowing gave higher seed yield.
than other treatment (4.050 g/ha).

* Optimum cuttural and manurial schedule for jute & mesta crops in relation to
variety have been devetoped for Bihar.

Plant Protection

* Study on the basis of plot sampling techniques for estimation of incidence of

jute pests revealed that the outer rows of both the varieties of Capsularis &
Olitorius were found to be prone to Apion and Semilooper attack than inner
rows. In case of Capsularis the injury index of Apion was found 66.67 and in
Olitorius 57.14. Incase of semilooper the ncidence was 66.67 per cent and
15.15 per cent in Capsularis and Olitorius respectively.
Survey and surveillance of diseases of jute around 20 sq.k.m. from the centre
revealed that the Jute crop of both the sp. of different varieties was affected
from the stem rot, root rot and anthracnose which ranged from 0.5 to 25 per cent
for stem rot, 0.5 to 30 per cent for root rot and 0.5 to 10 per cent in anthracnose.
“Survey and surveillance of disease around 2075q. k.m.from the centre revealed
that mesta crop of local variety was affected from the root rot and anthracnose
which ranged from 0.1 to 2.5 per cent for foot-rot and stem rot, 0.1 to I.5 per
cent for root rot and 0.1 to 0.75 per cent for anthracnose.

* Control measures for major pests and diseases have been developed. T

FRUITS
Germplasm maintenance and varietal dev :lopment

Mango

1

In evaluation of germplasm highest cumulative yigld was recorded in Banglora
(i.e. 385 kg per plant) which was followed by Gulabkhas (290.0 kg. per plant)

and Dudhia Maldah (235.1 kg. per plant). However maximum T.8.S. content
was recorded in Amrapali i.e. 21.90 per cent.

*

In variatal trial of commercial cultivars of four different zones of the country,

Mallika was the best in respect of both yield and quality having 85.52 kg. fruits

e e ey SR P SR S T R e o T e e T e R Pl Tl L e
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lant. This was followed by Banglora (41.66 kg. per p :
per plant.

froa i ika i 75 gm.
erage fruit weight was also recorded in Mallika i.e. 478 75 gm
av

Litchi

b
. e

: ; d plants
obtained out of which 19 stones hagd germinated. Ten bearing hybn ot B odi]
screened. Maximum fiyit weight (9180 g) was recorded in hybrid 70 (p

reco
. . id 172 also
which was closely followed by hybrid 177 (purbi x Bedana). Hybri

maximum (77.7 %) pulp content,

Guava

Out

. thers i
of 10 collections, Allahahgd safeda was found superior than o
yield and quality parameters. Maximum yield of
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ant) was obtained in K '
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In potassium nutrition trial, application of 300 g K.O/plant/year in 4 splits gave
the best vield when 2/3 of this amount was applied upto 165 days and rest 1/3

upto 300 days of sucker emergence in banana.

In the trial on chemical conirol of weeds in banana, the integrated weed.control

measures which consisted of growing cowpea in the inter row space and

incorporadng into soil at flowering stage followed by one spray of
glycophosphate @ 2.0 kg a.i/ba. gave the best yield. The treatment growing.
double crop of cowpea in the inter row space and incorporation into soil at
flowering stage and chemical weed control with spray of glycophosphate @ 2.0

kg/ha. followed by another spraying of 1.0 kg/ha also produced comparable
results,

In an another trial on estimating losses from weed in banana it was observed

that no weeding caused reduction in yield to the extent of 28 per cent in R, crop
cycle. The weed free plantation gave yield as high as 51.75 t/ha.

The trial on screening of banana varieties for high and low input situations

showed better performance of the variety, Kothia under low input condition in

respect of yield where as under high input conditioners Kothia, Robusta and
Alpan gave better but comparable yield.

The different treatments consisting of inorganic fertilizers alone or in

combination with organic form in various proportions failed to exhibit any
significant difference in either morphological characters of yield of banana.

in the nutrition trial on coconut conducted at Sabour the fruit numbers increased
with increase in dose of potash and phosphate upto 1500 g per plant interms of
Muriate of Potash and SSP respectively. Maximum (44.33) number of fruit per
plant was observed with application of Urea 750 g, SSP 1500 g & M.P. 1500 g.

Plant Protection:

*

Altogether 31 pests of mango mainly hoppers, mealybugs, shoot gall, fruit fly
were recorded in the pest surivillence. The hopper population was recoreded
maximum in April when minimum R.H. was lowest. For control of mango

shootgall it was observed that monocrotophos @ 0.072 per cent and
guinolphose (@ 0.05 per cent, being at per, proved most effective.

In screening of 48 mango germplasm, studies revealed that 8 germplasm namely

Dadamian, Ambaiabi, Sensation, Rangata J. Sanhakarbi, police, Gaurject and



VEGETABLES

Germplasm collection evaluation & varietal improvement

*

*

*
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Neelam were free from malformation. Amrapali showed maximum incidence of

malformation (38.45 %) and fungus isolated was Fusarium moniliforms. j

" Pla
[n Bhundi, 13 coilections out of 48 were found Promising. L
In brinjal, 8 collections out of 100 were found promising.
Brinjal Loug (IET) -The variety DBL
191.44 g/ha which wag statistically ay
(181.36 g/ha).

Brinjal Long (AVT-
variety NDR 26.-

4
E
[

g
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Brinjal hybrid (round) - The Pusa hybrid -6 produced the maximum yield of
201.52 g/ha which was statistically alike with hybrid CHRBH - 2 (195.44 ¢/ha),

CHRBH - 1 (187.78 q/ha & ARBH - 576 (182.04 g/ha).

Plant protection

*

Bhindi (resistant varietal trial against YVM) - Varieties NDO - 1, VRO - 5,
VRO - 6, D - 1-87-5. VRO - 3, VRO - 4, Arka Abhay, P-7. PB-57 and
Arka-Anamika rated as resistant showing less than 10 per cent disease intensity.
Among resistant sources B-1-87-5 gave the maximum yield of 93.50 g/ha.
Brinjal (Seasonal occurance of diseases) - Brinjal crop suffered from a
number of disease like damping off, phomopsis blight etc.

Brinjal (Management of diseases) - Seed treatment with Captan (0.25 per
cent) with soil drenching @ 0.25 per cent reduced the damping off diseases at
nursery stage. For the control of phomopsis blight of Brinjal carbendazine @
0.8 per cent was found most effective in reducing the diseases as it recorded 5.3
and 3.3 per cent, blight and fruit rot respectively.

Chillis (integrated management of insect virus) - Nylone net + soil
application of carbofen at nursery stage and three sprays of Imidaciorpnd at
field stage was found most effective in reducing insect borne virus.

Bhindi (Management of Bhindi pest i.e. jassids and borer, variety Prabhani
Karanti) - Among the six chemicals trial profenphos (800 g a.i./ha) showed to
be most effective against both jassids and borer with a highest yield of 78.93
g/ha.

Bhindi - (Seasonal incidence of insect pest, variety - Pusa Sawani) - Jassids
incidence varied from 5.32 to 25.70 per cent between 1st week of July to second
week of September. The maximum damage by borer as shoot damage (15.32 %)
was found in the 3rd week of August and as fruits damage (24.32 %) in the 4;h
week of Auvgust Incidence of red spider mite was found at the fag end of the
crop with a maximum of 17.55 per cent in the last week of September.

Brinjal (IPM of Brinjal early pests, variety-Mukta Keshi) - The treatment
included both seedling root dip and foliar sprays of insecticides. The seedling
treatment with imidacloprid (1.0 ml per litre water) was found effective against
emilaphna beetle and jassids. Profenphos (800 gram a.i. per hectare was found

to be effective against borer giving the highest yield of £82.35 g/ha.
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RKM. . [ Rajendra Mani )
\Raj endra AbM
Agro-technology

treatment the module of NSKA (4%) - Profenphos (800 3 a.i./ha), cypermathﬂﬂf

NSKE followed by profenphos and Cypermethrin initiated first spray after
flower initiation and subsequent

at fortnight interval were found to be effective

against pest complex. The highest vield of 28550 q/ha was found in this
treatment. |
Cowpea-evaluation of neem based product and

some safer Chemicalf’
agaisnt leaf minor -

Monocrotophos (400 g 2.1/ha) was found to be mosH
effective against leaf minor giving minimum leaf miner incidence (3.25

%) with |
a bighest yield of 6535 q/ha in varietis Pusa Koy

varieties Balam - Both [ed
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{ Crops 10 are as under
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Seed-rhizomes of 20 g size sown at 30 cm x 20 cm spacing produced highest
yield of rhizomes in case of ginger.
Turmeric and ginger sown on 23rd May and muiched with Shisham leaves
prodced highest yield. The crop sown during June and July was found to be poor
yielder.
In a manurial trial, it was observed that 60 kg N, 60 kg P,Os and 20 kg K.O
gave highest yield of ginger.
Turmeric yielded highest when 150 kg N, 50 kg P,0; and 100 kg K,;0/ha was
applied.
Application of 15 kg/ha of iron sulphate and 20 kg/ha of zinc sulphate increased
turmeric yield significantly. '
Corriander sown on first October yileded 13.89 g/ha and yield was gradually
reduced in late sown crops. The essential oil content was maximum (0.85%) in
crop on 16th October but essential oil yield was maximum {10.27 kg/ha) in crop
sown on lst October.
A fertilizer dose consisting of 60 kg N, 40 kg P:Os and 20 kg K;O per ha
produced higher yield of cornander (15.25 g/ha) grown as irrigated crop in
calcareous soil of North Bihar. The yield under control was 11.08 g/ha only.
Effect of different miicronutrients viz. Zinc, copper, iron, molybdemum, boren,
manganese and tracel - 2 on corriander was studied. The mean yield data
revealed that corriander responded well to foliar application of copper, zinc and
molybdenum regarding yield as compared to rest of the treatment and control.
The maximum increase in fruit yield over control was 28.00 per cent under zinc
and molybdenum treatments. The essential oil yield was 7.56 kg/ha under
copper as well as 7.27 kg/ha and 6.48 kg/ha under zinc and molybdenum
respectively. The lowest essential oil yield of 5.61 kg/ha was recorded under

control.

Fenugreek sown on 30th October yielded higher as compared to sowing on 1st
October, 15 November and IS;H December.

Experimental results of fertilizers trial on fenugreek indicated that 40 kg N, 60
kg P,0s and 20 kg K,O/ha produced maximum seed yield.

Fenne! sown in nursery during first week of September and transplanted during

first week of October registered its superiority over other dates of sowing.



Plant protection

*

in a intercropping trial of fennel, fennel + radish was found to be MO
remiunerative per unit area as compared to other combinations. "
Application of 60 kg N, 40 kg P.Os and 20 kg K20 produced higher yie
fennel variety Rajendra Saurabh

Ombm and Nigella both respnded to

| o
fertilizer application and both
vielded highest at 60 kg N, 30 kg P,0O

s and 20 kg K,0/ha levels.
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Paecillomyces lilacinus inoculated neem cake @ 500 kg/ba significantly
suppressed nematode population and development of root galls.
Reniform nematode (Rotylenchulus reniformis) at inoculum level of 5000 and
10,000 were found signficiant in causing gradual yellowing, reduction in size of
leaves leading to wiliting of vines.
Epidemiological studies of Phytophthora leaf rot caused by Phvtophthora sp.
and Anthracnose disease incited by Collectrichum spp. with Bangla variety of
Betelvine indicated that temperature ranging from 15 to 25°C and relative
humidity above 90 per cent coupled with rainfall and number of rainy days per
week had positive effect on the incidence and per cent disease index (PDI) of
Phytophthora leaf rot. The important contributing environmetal factors for
disease incidence were maximum relative humidity, maximum and minimum
temperature which seems to have accounted for 65.2 per cent, 14.2 per cent and
16.8 per cent respectively of the total variation in disease incidence.
Integrated disease management of Phytophthora foot and leaf rot of betelvine
revealed that sanitation accompanied by drenching of Bordeaux mixture {1.06%)
followed by soil application of Biological agent (Trichoderma viride) and one
more drenching of Bordeaux mixture was superior to cther treatments in respect
of suppression of the disease and there by increased the yield in terms of
number of consumable betel. This treatment was found most economical
preducing Rs. 3.28 on investment of rupees one.
Three drenching of Bordaux mixture (1.0%) at monthly interval and 6 sprays of
Bordeaux mixture (0.5%) at fortnightly interval starting from the onset of
monsoon was significantly superior to other treatments in terms of suppression

of Phytophthora foot rot incidence of betelvine and thus increased the yield of
the crop 1.e. number of leaves per hectare,
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Cropping System Research

. . . . 2 - 'ZE' ;
s Nine rice based cropping sequences viz; rice-wheat dhaincha (GM), rice-maize

‘ . IR
dhaincha (GM), rice potato sunflower. rice-potato-onion. rice-vegetable ped

okra, rice-mustard-sunflower,

. . ; C
rice-weat-moong, rice-maize-moong, €

berseem-maize -+ cowpea (both as fodder) were evaluated for their productio®
potentials and economics of the nine sequences iried. The three sequences Viz:
Rice-potato-onion (T4), Rice-potato-sunflower (T3) and che-Barseem-Foddeﬁi

maize + Fodder cowpea (B) were higher scorer in net return with values of Rs
79177, Rs. 75.210 and Rs. 74.640/ha respectively.

In an experiment of rice-wheat system, one of the two cereal crops P ‘hgji

sequence had to be substituted by an oilseed or a pulse crop verv second. third OE
fourth year either during kharit or rabi season along with standard on® Veaﬂ

wheat (control), Resujts indicate that the standard oné yea%é
sequence of rice-wheat (T

sequence of rice-

. (0:
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el
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N (40.80 and 120 kg/ha) and P2Os (0,40 and 80 kg/ha) and 21 levels of KO (0

and 40 kg/ha) with one conirol plot in each block are being.tried in 3° x 2
factorial partially confounded design. There was significant increase. in wheat
equivalent of the shole rice-wheat system with increasing levels of NPK

individually.

Study was conducted to maximise the yield and profit from a given rice-wheat
svstem of cropping by optimum combination of input use and Crop management.

There was significant increase in wheat equivalent of rice-wheat system- with

increasing level of fertility and addition of 10 tonnes FYM., individually.

[FORAGE CROPS

|
, :}Fodder Maize
!

Newlv developed composite. namely, PFM-99-1 produced maximum green
todder and significantly more than the check African Tall. The second ranking
genotype. namely GRM 82-2 also produced significantly more green fodder than
the check African Tall. The top ranking entry was early in silking, shorter in
plant height but more leafy. The new composite was developed from GBM-84-3.
African Tail. APFM-11. APFM-8 and APFM-15 selected on the basis of per se

performance and combining ability over environments for fodder traits.

l'co-maize produced maximum green fodder and significantly mere than the

best-check J 1006 (136.51/ha). it was tallest and more leafy.

Fodder Bajra

[n initial varietal trial of fodderbajra including six entries and two checks. the

green fodder yield ranged from 347.2 to 434.4 g/ha. The entries TNB 9902 produced
maximum green fodder followed by TNFB 9903 (423.6) and TNFB 9901 (412.1).
These entries significantly out yielded the best check Raj Bajra Chari-2 (356.5). The

highest yielding entry was quite tall (229.5 cm) and leafy (0.36).

in advance varietal trial an fodder bajra with four entries and two checks the

green fodder yicld variéd from 200.0 to 316.7 g/ha. None of the entrics out yiclded

the best check Ray Bajra Chari-2,

-
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Cowpea + Maize

. . ed
In evaluation of Cowpea genotypes intercropped with § 1006 maize prouc
Loni second
maximum green fodder (156.3 ¢/ha) and significantly more than the seco

combination of ] 1006 + CK-1-2 which vieided 111.0 a/ha green fodder.

Berseemr.

i

In initial varietal tnal of berseem with nine entries and two checks. the mean--
: cod from
todder vield ranged.from 305.2 10 343.8 q’ha whereas dry marter vield varied {0

. . )
38.2 t0 48.5 g/ha. The entrv GL 174 produced maxirnum green fodder (348 df ha
and dry matter (48.5 g/ha) vield. However. it wag

at par with the highest yielding ¢
check wardan (338.5) for GFY and Mescai (42.1) for DHY. The

highest yield iot?Y -
was average in plant height and leafiness.

dry matter yield varied trom 316.6 to 363
entry HET-97-3 (362.5) and 1457 130 (3
welding 3 ’ ' |e5|
relding check wardan 27.8). The DMY of 97.3 Was maximum. These - ';
\Were average in being ang more leaty

Annual Lucerne .

Fodder Oat

Multicy, o

the enirjeg out'yieldcd the b W
est

€ Out with 14 entrics d
check UPO-ZIZ in

. -cl'l
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However, the OL-1221 produced significantly more dry matter (60.7) than the best

check UPO-212 (49.5). It was alsobetter in plant height and L/S ratio than the check
UPO 212. ' '

FLORICULTURE

s Rooted cuttings planted on 15th August followed by 1* August significantiy

vielded higher flowers of chrysanthamum

s+ Nitrogen @ 15 g/m’ followed by 10g/m® and closer spacing i.e. 30 x 30 cm

vielded economically higher flower’s vield.

Gladiolus

« F.Y.M. @ 7.5 kgym” and 20x10 cm spacing foliowed by 30 x 10 and 20x20 ¢m

significantly gave higher number of spikes, corms and cormels/m’.

« Nitrogen @ 60g/m® and P;0s @ 20g/m" yielded higher number of spikes. corms

and cormels/m?

e Applause variety of Gladiolus appeared to be highly resistant to root knot

nematode,

French Marigold

» FYM @ 7.5 kg and 10g N/m” followed by N @ 20g/m’ increased the vield of

flowers over other treatments.

¢ Nitrogen @ 20glm2 and closer spacing i.e. 30x5 cm followedby 30x30 cm gave

better result in respect of flowers yield.

T4

¢ Minimum Root Knot index and maximum tomato yield was recorded with

intercropping of marigold (1:! row) which was at par with the treatment of
Carbofuran @ 1.0 kg a.i./ha.

HONEY BEL
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Introduction of Italian Honey Bee was done by the scientists of Rajendra

" T
Agricultural University, Pusa in 1988 and adopted by the beekeeper in short spal -

) i i
of time. Honey yield with this species (i.e. Italian Honeybee) is high and highest |

- |
in Bihar as compared to any other States of India i.e. 40 and 60 kg/hive/year \

under stationary and migratory bee keeping respectively, if weather conditions !
are favourable. The Litchi and Karanj honey produced in Bihar has high demand

: : » . : 1950 .

nationally and internationally by about 1553 beekeepers producing about 2=-%5

tonnes honey in a year. {E
|

q
Major and minor bee flora of differen; districts have been identified and ford

‘ _ £
map as well as migratory routes have been prepared for the guidance °
beekeepers.

|
Qualitative and quantitative study of nector sugar of litchi. Indian muslard'-
Karanj etc. have been worked oyt

The foraging behavioyr of honeybee on different crops have been swdied.

. g, Ul
: . cient pollinator, itchi fruit setting .
size and fruit weight increaseq si

f
) o are ke
e gnificant]y When honeybee colonies ar . i

Oﬂl

Quality of !

ce er

sunflower and mugiarg, ¢ d Was observed in coriand N
. ‘ . Mustard honevbe d abou
\Nerease in the yield of he cro € alone contribute |

e Inter and Intra Species robbing durin 4 ckﬁdﬁf
beehives attached With § dearth period

antj.p . '
Honeybee. Obbm dEVice developed under AICR l

Rajendra Agricultural

ni S‘:’cii
: i Iverg )
Scientist wag attacheq with Atk 1y, Pusgy 1S the first in India where [ﬂ
On

. ot
transfer of apicultyre technq .

0 c
- f€ybee o develop educational P2
leading to ¢ BY ang 4

. o
a he . on
R iy I twe Mok was appreciated at 12"

f

; in’.

Projecyg ep!

eney o YOS, one On sustainable bee K¢ )

and N A- > Nalian hone
i "eSPective)y

another op improving ¢

yield under the CGp

; & . ne)’
Ybee for increasing ho



: 47
Every vear honey festival is organized to bring beekeepers, Scientists and
)
jiﬁraders at one plate from to disseminate the modern technology to beekeeper and to
%olve their problems of honey marketing.

MEDICINAL AND-AROMATIC PLANTS

A living repository {herbal: garden) of more than 165- germplasms- of

,-E’nedicinal and aromatic plants has been developed under Central-Sector-Scheme. 17

pecies of commercial importance are multiplied. Agro-technology-of 8 medicinal
and 8 aromatic plants of commercial importance is being developed. The cultivation

of important medicinal and aromatic plants is being popularised among farmers.

Under NATP on  “Conservation of Plant Bio-diversity- medicinal plants”,
exploration trips were conducted and several medicinal plants collected and

multiplied for studying variability. The traditional knowledge regarding their use in

: the treatment of disease was also recorded.

SOIL SCIENCE

Critical limits of zinc, copper, [ron, Manganese, Boron & Sulphur were

evaluated in a number of Soils & Crop plants for determining their deficiencies and

| taking remedial measures. The salient findings and recommendations are as under :

» Zn deficiency was found to be 40-70 per cent in north Bihar. 45-50% in South

Bihar plains and 30 per cent in Chotanagpur plateau region.

« Boron deficiency in Bihar soils ranged from 30-45% & Sulphur deficiency from
15-64%

» The Cu, Fe & Mn deficiencies were sporadic

» Soil application of Zn & B proved superior to their foliar sprays. However foliar

sprays of Fe proved superior to soil application.

» Application of 5 kg Zinc (25 kg Zinc sulphate) per ha annually in calcareous
soils and alternate year in non-calcareous soils was found to be quite effective in

tacklinge the problem of Zn deficiency in crops viz. ; rice, wheat, maize etc.

Mixing of 5t FYM per ha with Zinc Sulphate enhanced the Zn-use efficiency to
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the tune of 50% split application of Zine sulphate @ 50% of its full dose as basai
and remaining 50% as top dressing at

maize at Knee hgh

tillering stage and as side dressing in
at sowing/transplanting time of CTOpS.

Soil application of 15-20 kg borax per ha tg alternate ¢Top

in calcareous and i0-
13 kg borax per ha

However foliar spray of 0,309, boric acid solution in water (2-3 sprays) i5-

stage is also recommended if ful} dose has not been applied !

in non-caicareous sojls deficient in boron is recommended- |
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The compost (10 vha) + Crops residues could save 50% recommended dose of
NPK ie. 50 kg N. 30 kg P»Os & 20 kg K3O/ha in rice and wheat under rice-

wheat cropping systerns.

Green manuring with green gram/green gram straw incorporation aftertaking 4-5
a/ha of moong grain could substitate 25% recommended dose of NPK 1o rice and.

wheat i.e. 25 kg N, 15 kg P20s and 10 kg K;0/ha in caicareous soil under both
upland and lowland situations.

Green manuring with dhaincha, sunhemp and black gram could save about (2.5
kg/ha Zinc suiphate to crops under rice-wheat rotation

Continuous disposal of sewage effluents and sludges in soils in Patna and Pusa
increased the contents of micronutrient cations and toxic heavy metals three to
five times over background values. The contents of three metal cations in piants
arown on such soils also increased one and half to two times. The contents of the

heavy metal cations in soils and plants however, were within safe limits.

Most of the trace metal cations in the siudge treated soils had very low mobility
down the profile. In case of intensive sewage-sludge application for over 100

years in Patna soil, the mobility of cadimum, Nickel and chromium was up to 45
cm Soil depth

Three modynamic parameters of reaction of organically complex cadmium n
Patna soils were worked out through equilibrium and Kinetic studies. Theoretical

model to predict fonic activity of cadmium in soil solutions were developed.
Phosphorus is the limiting element in Pu: a, Samastipur and Muzaffarpur districts

Only compost application on @ 15 t/ua (fresh weight) increased paddy yield by
3.3 to 15.0 g/ha over absolute control.

Research works on INM reveals that the application of 10 t compost + 10 kg
BGA/ha only in kharif could save about 25 Kg N, 15 Kg P05 and 10 keg/ha in

both kharif and rabi crops under rice-wheat cropping system.
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» Mulch with crop residues could not only increase the yieid of rice and whea !

could save about 25 kg N, 15 kg P,05 and 10 K;0/ha in both Kharif an f‘
crops under rice-wheat cropping system,

FORESTRY

AGRO FORESTRY
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Some promising clones of populus deltoides such as PIP-201. 220. 101. 10
and PIP-307, 313, 315 were Screened out for Bihar.
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Epicormic shoots of chah, gamhar, shisham showed better rotting as compared to

stem cuttings from the plants of same age

Pre-treatments of seeds in bioling water for 0.5 minute for akashmunmi and
subabul; hot water at 50°C for 10 minutes for kharif. imii. safed siris. chah and

cone H.SOs tor 10 minutes for chakundi and amaltas were recommended to

optimise germination.

Potting media with composition of soil. sand and FYM in the proportion of 1:1:1

was found most suitable for growing nursery plants of most of the MPTs.

Fuel wood from annual lopping of half of the lower branches in the canopy in 4-
7 yr. old plantation with density of 1723 trees/ha varied between 8.6 tha-14.5

iha

The common diseases, pests and nematodes associated with the different MPTs

were identified.

e Damping off (Phythium sp.), rotting (Rhizoctonia sp.) and wilting (Fusarium

solani) are the common diseases observed in such trees.

e Cladabrastic melitricha, Celostena seabrutor. Stromatium barbatum, Butocera

rutomaculata. Inderbelate Fracernis, Brachytrypus postentosus and Hybela Purea

are common pests affecting such trees.

Nematodes: Tylenchorhynchus, Heliotylonechus, Paratylenchus. Meloidogyns.

SEED TECHNOLOGY

e For seed production in maize it was observed that planting ratio of 2.6 i.e. two
lines of male and six lines of female could produce maximum seed yield in

comparison to other ratios used.

o Determination of isolation distance for seed production in Mustard revealed that

safe isolation distance for foundation and certified seed production are 75 and

125 meters respectively.
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~e The fungicide. Raxil (1.0 g/kg) has been found more effective as compared to

|
I
F
H
|
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carboxyl (2.5 g/kg) and Carbendazim (2 g/kg) in the control of loose smut of

wheat seeds.

‘s Rice seed treatment with streptocycline and plantomycine at 200 ppm reduces

the seed borme in oculum of xanthomonas oryzae pv oryzae.

BREEDER SEED PRODUCTION

Tirhut College of Agriculre. Dholi of Rajendra Agricultural University.

Pusa. Bihar is one of the centres tor breeder seed production which is fully financed
{ by ICAR and has done appreciable work in meeting the breeder seed requirement of
the state. This centre produces breeder seed not only for the State but also produces

! breeder seeds of natonal vanetes against GOI indent. Even in the undivided Bihar.

Rajendra Agricultural University used to supply more than 80% of the breeder seed

of different crops required in the state.

Now for the plains of Bihar, Rajendra Agricultural University is capable to

produce and supply the entire requirement of breeder seed of different crops. Ten

. years average figure of quantity of breeder seed produced by Rajendra Agricultural

University with respect to some major Crops comes to 93.0 quintals for rice as

against trhe State requirement of 111.0 quintals; 365.2 quintals for wheat as against

the requirement of 750.0 quintals; 30.4 quintals for pulses as against the requirement
ol 67.0 gintals; 4.15 quintals for oilseeds as against the requirement of 1.40 quintals
; 1.27 quintals for vegetables as against the requirement of 2.0 quintals and 0.71

quintals for jute as against the requirement of 0.15 quintals.

ENTOMOLOGY

—— - ——

* The application of carbofuran on rice @ 1.0 kg a.i./ha ut the nursery stage and
repeated dose after 20 and 40 days @ 1.0 and 2.0 kg a.i/ha, respectively has left
residues on grains and husk. but were below the maximum residue limit (MRL)
of 0.2 mg/kg. So carbofuran can be recommended for the control of pests on

paddy crops.




mg/kg) in maize grains and straw at the harvest.
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monocrotophos on okra truits was 7 days. It should not be used on okra as fruits

are picked every third day.

The waiting period of endosulfan. monocrotophos and fenvaleraie on brimjal
fruits were found as 1.6 and 1 days respectively at recommended rate of

application.

[n cauliflower the safe waiting period of endosulfan. monocrotophos and

fenevalenerate were found as 3.1 and 1 days respectively.

Pesticide residues were monitored in farm gate and market samples ot different
vegetables like Cabbage, cauliflower, okra, brinjal, parwal, bitter gourd etc. some
of the samples were found contaminated with pesticides. However, only 4% of
the samples excesded MRL values. Organochlorine pesticides other than HCH

and endosulfan were not detected.

HCH and endosulfan residues were detecied in few samples of apple and guava
collected from local markets. The residues were below MRL values. DDT

residues were not detected in any sampies.

Sample of whole milk of cow and buffalo collected from local vendors and milk
centres were analysed for HCH and DDT residues. HCH residues ranged from
0.01-0.28 mg/kg and DDT residues from 0.04-0.58 mg/kg. 37.5 per cent of the

samples contained HCH residues above the prescribed MRL vaiue.

Some samples of vegetarian and non-vegetarian total diet were found
contaminated with HCH, DDT and endosulfan residues. Residues of DDT and

endosulfan were within their prescribed safe limits.

Soil samples (0-15 ¢cm) collected from different cropping systems showed the
presence of HCH, DDT and endosulfan residues. The concentration of HCH was

found maximum in rice-wheat cropping system and endosulfan in vegetables.

Residues of Organochlorine insecticides (in ppb) were detected in samples of

surface water (river and pond) and ground water (open well and hand pump).
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Concentration of DDT and endosulfan was higher in the month of September
and HCH in December.

The effect of decontamination processes in reducing the pesticide residues from’

contaminated. vegetables was stmdied. It was found that simple washing of ?

vegetables with tap water reduced residues from 30 to 50 per cent. Therefore. i |

is recommended that the vegetables should be washed thoroushiv before!
consumption.

Anthracnose/marginal blight caused by three spp. of Collectotrichum.

phytophthora leaf and foot rot incited by Phytophthora parasitica and bacterial
ieaf spot (Xanthomonas compestris) were the major diseases infecting betelvine

crop. These disease start with the on set of monsoon (Ist week of June) and!
persisted till November with varying degrees of

intensity.

1] b
Out of twenty two germplasm available at the centre, none of them was fouﬂdt
resistant to these diseases under artificia] inoculation -

Four sprayings of Bordeaux mixture (0.5%) or Copper oxychlorid
. ori
20 days interval starting just after pre- ’ e

(0.1% 2. a*

monsoon signific cnof
: , antly reduced anthrac®™
und bacterial leaf spot disease of betelvine : ;
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Packing in bamboo basket with inside moist straw lining leaving hollow space at

the centre significantly reduced percentage of spoiled leaves during alt the

38480108,

Six sprays of ZnSQO4 (0.2% or 0.4%) at two months intervai significandy

increased vine elongation. number of branches and no. of leaves/plant.

Soil application of neem coated urea (100 kg N/ha) in four spiits significantly

increased vine elongation. no. of leaves/plant and reduced disease incidence as

compared to prilled urea (200 kg N/ha).

Three sprays of Tricontanol {Miraculan) at 0.5% at 30 days interval effectively

reduced vine elongation and no. of leavesrplant.

IW : CPE of 1:5 cm significantly improved almost all the growth attributing

characters of betelvine including keeping quality and nutrient uptake.

200 kg N in the form of compost or compost + urea {1:1) significantly increased

growth attributing characters of betelvine inclusive of uptake of major nutrients.

Survey of betelvine conservatory indicated that Rotylenchulus reniformis and

Meloidogyne incognita were the dominating nematodes of betelvine.

There was increase in root-knot index trom 1.75 to 4.25 to 60 to 180 davs alter

imocuiation of M. incognita.

Inoculation with M incognita to 18 germplasm indicated that the root-knot
mdex was highest (4.50) in Magahi and lowest (3.25) in Halisahar Sanchi and
Harapatta.

Soil application of Neem cake @ 500 kg/ha + Soil drench of Carbofuran @ 0.1
per cent and inoculation Neem cake with Paecilomyces lilacinus @ 500

S

kg/splittha resulted in maximurmn supptession of nematode population.

Inoculum level of 5000 and 10,000 nematodes/plant/pot gave the best result in

the pathogenicity of reniform nematodes.
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Survey and surveillance works undertaken on diseases of Horticultural cropsy

revealed that blight of tomato incited by Phytophthora infestans had the se\’eﬂﬁ"?
to the extent of 7 per cent whereas the fungus recorded 100 per cent severity.

Carrot agar was found optmum for growth of P. infestans whereas potato’
dextorse agar was the best medium of P. colocasiae.

Trichoderma viride had strong antagonistic activities against P infestans:
exhibiting 54 per cent growth inhibition of the fungus.

{zadirachta indica at 4 per cent concentration and T, viride compietely inhibited

mycelial growth, sorangial production, zoospore production and zoospofé
germination of P. infestans.

Rajendra Alu-1 and Rajendra Alu-2 were found resistant 1o late blight of potato.

Two sprays of Ridomil MZ (0.2%) at 20 days interval were found signit‘xc:aml)ﬁ

superior to other treatments in percent diseace incidence and PDI of leaf blight of
colocasia,

C-8, C-10, C-13, C-15, C-28 and C-135 varieties of colocasia were fO'-’ﬂf':':

moderately resistant whereas DL-1, DL-2, D-18, KS-17 and H-36 varieties q
tomato were found resistant to leaf blight disease. f

o A weed free period of initial 30 days was found very critical for direet seed} :
upland rice. :

l |
-%ﬁe wo systems of upland rice cylyre (direct s.c:f:v:linglftral‘-splaﬂ

transplanting gave better weed control and higher yield than dicect s

the crop in both . {
P in both the systems tesponded significantly wpto 120 kg N. 60 % i
and 40 kg K,O/ha. For controlling

- the weeqd - e
application of Butachlor (Mach ‘ s effectively pre "

ete) or Benthiocarh (S 15 ke a0
found very effective, aturn) @ 1. .
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In medium land transplanted rice, application of herbicides till the weeds
attained their 2-4 leaf stage (within a week after transpianting) gave better weed
control and herbicides like Butachlor (1.5 kg/ha), Benthiocarb (1.5 kg/ha) or
Antlophos (0.4 kg a.i/ha) were found to be equally effective.

In lowland transplanted rice. Pendimethaiin or Benthiocarb @ 1.5 kg a.i/ha was

found to be very effective in controlling the weeds and giving higher vieids.

For controlling the algae weeds the use of copper sulphate @ 15-20 kg/ha was

found promising in deep-water rice ecosystems.

In maize pre-emergence application of Atrazine @ 1.5 kg a./ha followed by
interculturing or earthing up gave effective control of weeds and higher crop
vields. Atrazine when followed by post-emergence application of 2.4-D (@ 0.8 kg

a.i/ha have a season long control of weeds.

Integrated control of weeds in maize was achieved by inter-cropping it with
black gram (urd) as a smother crop and pre-emergence use of alachlor (lasso) @

1.5 kg a.i./ha which gave the highest maize yield equivalence and monetary

return per ha.

In maize + groundnut inter-cropping system, pendimethalin or alachlor @ 1.5 kg

a.itha or Oxadiazon @- 1.0 kg a.i/ha gave an effective control of weeds and

=

higher yield.

For maize + potato inter-cropping system, atrazine (pre-emg) @ 0.5 kg/ha) or

alachlor or Pendimethalin @ 1.5 kg a.i’ha was found effective for controlling the

weed and giving economic returns.

Application of herbicide (traizines & 2.4-1) at recommended rates in Kharif

maize had no residual toxicity in the soil to injure the susceptible rabi crops

grown in succession.

The new grassy weeds like Phalaris minor, Avena fatue etc. in wheat fields could

mergemce application of pendimethalin
proturon @ 0.75 kg a.1./ha.

be effectively controlled with the pre-e

@ 1.0 kg a.i./ha or post-emg application of Iso



s The broad leaved weeds in wheat fields were effectively controlled with the post;
emg use of 2,4-D (Na-salt) @ 0.8 kg a.i/ha applied 30 DAS. However. Wheal—g
variety HUW 206 was found to be susceptible to the higher dose of 2.4-D.

. . . X ) .ol
+ Cross-sowing or using a higher seed-rate were found to give berter weed conttos

i
cificiency in wheat when accomplished in conjunction with the recommﬂﬂdcdj

WATER MANAGEMENT

herbicides. |

For chemical weed control in Indian mustard, pre-emergence applicaton of
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Bifenox 1.0 kg a.itha and Ronstar @ 0.5 kg a.i/ha were found to be the

promising herbicides which were statistically as good as hand weeding and haﬁdl

hocing although less efficient than weed-free conditions.

s
Pre emergence application of fluchloralin (1.0 kg a.i/ha) or Oxadiazon (0.5 k4

a.tha) or tribunil (1.5 kg a.i/had were as effective as hand weeding fo
controlling weeds in lentil. Unchecked weed growth reduced crop yieid by abou

50 per cent. 501l incorporation of herbicides proved slightly superior than surfag
spray. T

Soil incorporation of fluchloralin (1.0 kg a.i/ha) or Oxadiazone (0.5 kg a.i./ha) :

tribunil (1.5 kg a.i/ha) or saturn (1.5 kg ai/ha) were as effective as hat

weeding for controlling weeds in chickpea and these aj] were well comparablei;
weed-free check.

Paraquat (1 kg a.i/ha) along with 2 4-D @1 kg a.itha in the pre-flowering st
of the weed. Severa] demonstration fc Parthenium contro| were also launch,}
and social awareness wag created through varigy --

i
S farmer’s trainin rogrd™’
and the mass media, amng p -

]
[
|
|

i
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to 11.7 cm. In mustard, two irrigations with canal + tubule gave higher yield than

two canal irrigation due to untimely supply of 2nd canal irrigation.

With the introduction of improved water management practices. the area under
rice. wheat. mustard, rajmash and summer moong increased from 170, 23.5.
023. 0 and 40.]1 hectares to 223. 86. 16. 4 and 64 hectares. The cropping
intensity which earlier was 107.8 per cent. has increased to 180.6 per cent by

NOoW.

The water requirement of early and medium duration of rice was evaluated and it
was observed that 3 days drying after disappearance of 7 ¢m irrigadon was
suitable for optimum yield of rice. The water requirement varid between 80-90

CIn.

In case of paddy the loss due to percolation 1s about 60-70 per cent water.
Puddiing is one of the important operation towards the reduction of precolation

loss.

On the basis of 4 years experiments it was observed that wheat required 3 to 4
irrigations at [W/CPE ratio of 0.8, with 6 cm of irrigation each time. When the
rainfall during winter exceded 4 cm, the number of irrigations came to 3

otherwise 4. For late sown wheat 2 irrigation was found to be optimum.

Based on the experiments conducted using [W/CPE approach. irrigation calendar

for wheat crop has been developed for the Gandak Command area for different

dates of sowing.

In case of boarder method of irrigation in wheat 80 per cent cut off ratio was

found suitable which saved 10-15 per cent irrigation water without any loss of

yield.

Experiments were condeucted to evaluate the water requirement of winter maize.
For optimum Yrain yield, the soil moisture during vegetative and reproductive

phases may be around 70 and 50 per cent respectively which results in 5 to 7

irrigations during the crop period. On the basis of TW/CPE ratio; the optimum
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yield was obtained at IW/CPE ratio of 1.0 with 5 to 6 imrigations each having a
depth of 6 cm.

Maize + potato system required 7 irrigations ag compared to 6 irrigations in case

of pure maize. This one additional irrigation resulted in increase in net return by
Rs. 2700 per hectare.

In winter maize sugarcane trash mulching was found beneficial in conserving
soil moisture as well as increase i Minimum temperayre by 2 10 3°C at the

[OW.
the yie|q ;
use efficiency is gt Par with eay o, 18 low ang thereby the water

: Tigatigy,
and skip furrow methods help 1o save ahg HOWever, altemare furrow

ut 30 PEr cent

Wigatign water without
+ Therefore

" 11 Case of deficiy irrigatio?
be adopteq,

On the basis of Severa|
ear. :
o years ot'expenmems in spe
Pr€ mOonsoon irrigations at iCp Pring planting of sugarcane 34
yield. oo

- rosulted i gy can®
10 3 irpine )
Y migatns o an IW/CPE rat”

s€ason but from Water e

in'iga.tiu
efficj y n

(0.8 w
of 0.6 seems o be More

ef
/CpE) during sum™
. . Cnefie;
nteraction betweg,, - leiaf, T

L 0
€ tro "Mgations ot fw/cpE 8¢
t Upto 40 kg N/ha.

{
$
| : .. :

r ®quireq 3 mlganons
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through [W/CPE

to nitrogen was

The Raj
jrnash
ratio of 0.8 crop responded upto 3 irrigations applied either
econded 8 or at 2550 and 75 days after SOWIng. Response
upt
pto 80 Kg N/ha. Though rajmash. being 2 leguminous Crop

upto 8¢ k
g N/ha because of its non-nodulating nawre.

responded

observed that moong requires one-

moisture is not available at the

On th
¢ basis of
e asis of 3 vears of experiments it was
gation 3
at 30 days afier sowing. If sutficient
quired.

{ime
of sow .
wing, one pre sowing irrigation is als0 T€

that mustard requires 2

nts it was found
d 15cm of water for

On th
e basis of
basis of 3 years of experime

irrigatio
ns . .
its onti at 30 and 60 days after SOWITE: The crop 1equire
optimum yield.
The
W 1 +
ater requiremertt of rnce pased crop sequences ynder conswainis of

irei gati
l10n 1
water was evaluated for five years.

n
g the crop sequences Rice-potato green am
was avaiiable. This was

and
et return when sufficient quﬂmi
e-black gram-

foll
owed by Rice-winter maiz

Analveic af
lysis of rainfall daw fo

(35 40
.4%) monsoon arrives at FY
Wh
en .
monsoon arrives |ate,

W
Suhf:n monsoon starts from 2310
ecessful cultivation of rainfed rice with o€ ort
janting and fillering phase
. e t during grain

In
Cas
m € monsoon starts in 23 m
Ay rece ) chanc®
eceive good cainfall byt there 3¢ a Juratio? ricé
siluatwn 5

fil)
Ing stage of rice CroP Under su¢

e
Perform better.
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. - 'ce ]
city tor 1l
: ances of water scarcity
in 26th week, there are ch
When monsoon starts

i fer trom
illeri I ' of rice may also suf
transplanting. The tillering and grain filling stage

it ' ‘ riorm better.

water stress. Under such condition maize and Pigeon pea may pe !

heat?

. - . ice “,hea

With provision of one Scientist in this scheme, tield experiment on ri e
' Ing
stem has been started from Kharif 2001 1o generate field data including

sy

. ol
. . - ig situato
study on phenclogy of different cuitivars of rice and wheat under this §

. . ic crop
develop crop weather relationship for tesung the dynamic
growth model.

and also 10

E.C.F. (Experiment on Cultivators’ Field)

* Highest grain productivity was observeq with

[!
‘Rice-Sunhemp (G.M.)- Whes

- it
followed by 'Rice-Wheat . However, maximum net protit was fetched W!
"Rice-Toria-Wheat and "Rice-Vegeraple Pea-Wheat’,

but wheat yield decliﬂ‘qf
due to very delayed sowing of wheat.

For achieving sustainability ip production,

‘Rice~Wheat-Moong’ prm’eq
economically better than other Sequences.

1 1 3 1 : ¢ ﬁ]
Medium duration Rice variety (Sujata) ang timely sown wheat (Var. HUMm 20%

recorded the productivity of g-g Uha in Rice.-

Wheat Cropping Sequence.

care of the soil healy, also.
by wheg

ctiop ang

Rice variety Sujata followeq

1761 gave higher totq) prody

i
e

plied Mitrientg

ds at differcn, |

of *
: . % Observed i the order
€ Crop yig)

. wi
OcCationg almost doubled
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application of 80 kg N/ha. Addition of P or K resulted in an increase in vield.
The response to phosphorus gave higher yield than potassium. The vield
increased by 2.5 timies with the application of NPK @ 80:40:20 kg/ha. .
Nitrogen alone doubled the yield of maize variety Suwan on aJ; the cuitivators
sites. Phosphorus application exhibited a better response than K and the
combination of NPK: 100:60:40 kg/ha gave the highest yield.

The most critical factors for improvement over the farmers practice in rice were
identified to be as achieving the optimum piant population per unit area with
shaliow transplanting and the application of recommended dose of fertilizers.
Under the maize-wheat system in maize variety Suwan, the yteid increased over
the farmer’s practice with timely and efficient control of weeds. adequate crop

stand and adoption of ail other recommended package of practices in all the

villages.

[ntercropping Systems

a
b}
c)

TECHNOLOGY AS

The most common intercropping system under rainfed condition in the three

villages so far surveved (viz: Rohua. Adharpur & Basaria) are - Pigeonpea +

Turmeric; Pigeonpea * Kharif Maize; Kharif Maize + Black gram &

Lentil/Lathyrus + Yellow Sarson. Besides, few farmers were found to grow

Pigeonpea t Groundnut and Kharif Maize + Jute.

The common intercropping system under irrigated conditions are :

Sugarcane + P0tatoiCorianden‘TobaccoiGariic;‘Mustard

Tubacco + Garlic
Winter Maize + Potato

y it was observed that farmers, in general, do not have idea about

On suve
ping system, as 2 result they are not getting

package of practices of intercrop

benefits from the system

observed that the farmer

1t was also
h to the hase crop and also not accounting the requirement of

< were not applying {ull dose of phosphorous

and potas

component crop-

SESSMENT AND REFINEMENT THROUGH LV.L.P.

jons, prabhat a recently released variety from RAU out

Under upland condit .
ocal. The meat yield

yielded Saket-4 and | of Prabhat was 43.2 q/ha as against
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24.3 g/ha in Saket-4 and only 21.0 a/ha in case of local one. From taste and

i
I
|
|

adaptability point of view, farmers were of the opinion that Prabhat may be 8
good substitute against Saket-4. :[

The performance of medium land rice with maturity of 135-140 days was ested;
in 40 farmers field of IVLP village. Among medium maturing group of fice}.

maximum grain yield (52 g/ha) was recorded in case of Kanak followed b¥] |

Rajshree. The lowest yield (25.3 g/ha) was recorded incase of local vanety,

(Bakol). The net return was also maximum ip case of Kanak. However. frof
quality point of view. the farmers liked Rajshree which is reiatively finer that
Kanak.

Under lowland eco-system. three varieties namely Rajshree, Sungandha and loc#
(Bakol) were tested in 40 farmers fieid. The yield of RAU variety Rajshree W
the highest (32.6 g/ha) as compared to Sugandha (15.8 qrha) and local (23

q/ha). Though the yield of Rajshree was higher the net return was lower

compared to Sugandha, a scented variety whose market price was much highd |
than Rajshree.

situation was conducted in 30 farmers field. Endosulfan

@ 1.5 litre/ha o
Bavistin @ 1.0 kg/ha twice during l

In order to increase water use eff

: : m
CIency in paddy, improved water mandé®”

technology ie, application of 1.0
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recorded in Pant Rituraj followed by Pusa Kranti with a yield of 200 g/ha. The
minimum yield of 190 g/ha was recorded in Long Green variety. The colour and
size of Pant Rituraj was also more attractive.

For prevention and conuol of endo and ectoparasites in camie. 50 animals
belonging to adopted village pilkhi were given subcutaneous injection of
ivermectin (Indact. Wockardt Co.) @ 7 ml/animal for the treatment/prevention of

ectoparasities (viz-ticks & lice) with excellent result. This has received wide

appreciations from the farmers of the pilkhi village. Efficacy is 95 per cent.

In. order to evaiuate the performance of zero-till machine for sowing of wheat as

compared to conventional method, 25 trials were conducted in IVLP village. The

yield under zero tillage sowing ranged between 49 to 52 g/ha with a mean vieid

of 51 q/ha whereas in case of conventional method it was only 45 g/ha. The net

return was also higher in case of zero-tiliage sowing. The higher yield might

have been due to increase in water retention owing to increase in micro-pores

atter in soil.
arieties of wheat namely UP 262, HUW-234,

and addition of more organic m
Under tate sown condition. four v
Sonali and HP-1744 were tested
32.8 to 38.00 quintal was recorded
UP-262, HP-1744 and HUW-234.

in 30 farmers field. Maximum yield ranging

in case of sonali variety of wheat followed by

Maize + Potato intercropping System was tested in 20 farmers field. The seed
i a composite maize. and Rajendra Aloo-2 were tested against

materiai of Laxm
ice of Suwan maize with vield of 37 g/ha and 128 g/ha.

the farmers pract
s the yield of Laxmi maize was 48 g/ha

respectively [n cas¢ of new intervention

and Rajendra Aloo-2 Was 140 g/ha.

ht in potato Ridomil @ 2 kg per hectare was tested against

In order to control blig _
M-45. The trial was conducted in 60

the farmers oW practice of using Endoﬁl
farmers field. The yield

q/ha whereas incase of

plication varied between 160 to 180

incase of Ridomil ap
| M-45 it ranged between 150 to 170 g/ha. This

that in some of the farmers fields there was no complete

was because of the fact

| due to Endofil M-45 application.

varieties of cauliflower namely Durga Pusi,

contro

[ Il
n order 0 . 90 farmers were selected and were given seed of

Sangro Pusi and Century Pus
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i
these three varieties. The yield was maximum in case of Sangro Pusi followed bY: \l
Durga Pusi. The lowest yield was recorded in century Pusi. ]]

|
Selected new mango trees responded positively to fertilizer application. ThB-;!
number of fruits in fertilizer treated trees was just doubie. !

Ten to twelve year isold litchi trees which were selected for study were found 10!

.. .. A
respond positively 10 application of NPK fertilizer. The vield (number of fru1ts)i:

varied between 800-1105 in case of those trees where no fertilizer was applied:
This value increased up to 1106-1670 in case of those trees where recommendﬁﬂ-
dose of NPK fertilizers were applied. The mean number of frujts per plant wai

found to be 979.5 and 1395.8 in case of no NPK application and in NPKE"
application, respectively. From income point .

of view, NPK application web
found superior. The additional net

return per rupee of investmenr was found .
be Rs. 4.19 as compared to no NPK application.

.
Two kinds of interventions are part of bee-keeping work under IVLP. Ope i

research and the other
TAR is on

1S training of bee-keeping. Research component undi

Comparative yield potential of Apis cerana indica and Apl
mellifera’ for which mellifera bee.

boxes have been ke ‘ VU
: . pt at the size of VU
village Pilkhi (Muzatfarpur distriet) :

Wwhich has shown an yield potential ot 409,

150 W(]men ot- IV .
* Apart from OFT ang VT, trainin Lp village.

in the fields | W
and Vegttables, diseas.e C(Jn[rol in ) Qf bee-kee[nn& mushroqm. !r“

I Crops were conducteq,
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per cent of fish ponds and supplementary feeds to 24 per cent of fish ponds in
north Bihar.
The flood is the main constraint which discourages farmers to invest in fish
production. Fish farmers are unaware of recommended package of fish
production practices. However good quality fish seeds are not available in north
Bihar. There is complete absence of extension services. and fishery co-operative
is & dead organization which is engaged in only facilitating leasing of ponds from
Govt.
Salient findings of the project on “Marketing of rice in eastern India’ conducted
and completed recently on behalf of MANAGE, Hyderabad revealed that in
Bihar the compound growth rate of area under rice during the period from 1981-
82 to 1996-97 has shown declining trend where as growth of production and
productivity are observed to be positive and significant during the same pericd.
The demand of rice is likely to be 12.26 million tonnes in the year AD 2010
whereas the supply is expected to be 10.15 million tonnes indicating that Bihar is
likely to be deficit state till the end of this decade. The marketable and marketed
surplus was estimated to be 69.75 and 40.05 per cent respectively of the total

production.
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AGRICULTURAL ENGINEERING

POST HARVEST TECHNOLOGY (P.H.T.)

*

While studying the post harvest processing of litchi fruit, it was found that

untreated litchis cold last highest 8 days at 14°C and 13 days at 2°C in bamboo

basket. Treated litchi (Sulphur fumigation) could last highest 20 days at 14°C

i Y]
at 32 days at 2°Cin polyethylene bags whereas 16 days a1 14

C and 28 days at
2% C in bamboo basket.

For studying the post harvest management of maize crop,

eXperimenis were
conducted on shelling of maize crop, by power OPerated maize sheljer at

different levels of crop/grain moisture content, Begt resuits we

re obtained at
14.20% cob moisture content and 1384.62 Kg/ha feeq rate,

For undertaking research on process technology of turmeric
capacity boiler has been designed and fabricateq using 2.3 gavge G.1 sheet for
parboiling/curring turmeric rhyzomes as well as ginger The boiler was tested

and ginger, 5 20 Kg

for different variables (viz; rhyzome water ratjg temp,

- of curring & curring
time) 1o estimate the optimum coeking of thyzome, Statisticai. analysis of data
is in progress for deducing final conclusions,

Studies conducted on performance evaluation of |,

with § hours of
be gained by a village women or youth with 5 hang Papad Press
Studies conducted on performance eValualtion

working may

of I'I'llm dal .
. - m
capacity of the machine for miliing Arhar (Pigeonpea) : Ul revealed the
. as
depending on the size of Arhar, fee,| rate ang 8

to 100 Kghr
mo
milling.

1Sture Content 54 the time of
Testing of Akola waste fired crbp d
Maixmum drying period for chilljeg wa

m.m. and 60 m.m. bed thicknesg resp.

Wer Was Q,n
" o0 chilli ang maize.
8 fOU.nd and mai
EClive|y t]?hbe 16 . ang 14 hrs, for 90
- The :
maize cobs was found to be ¢ brs, ang 4 s, g :’“mum drying time for
lor 75

0/ .
for sypq in ® and 50%, joading

conditions under the machipe while ¢ days

been tested for dryihng of par. eric, ) " "€ Maching has also

axj :
Mum dtying time was



FARM MACHINERY

*

- r I a
1 " - . [~ .ck.ness

60 m.m.) under sundrying.

T
esting of grain puffing machine for corn. rice & Bengal gram was d
one. A

Chutha was desisgned and fabricatd for this machine.

Th
e P.K.V. mini dal mill was tested for milling of pigeonpea. green gram lentil
. 1€I

and black gram. The maximum dehusking effictency for Bengal gram was

found 1o be 67.69% at 11% moisture content.
feed rate. In case of green gram. it was found to be 67- 70% at 12.10% moisture
and 42
1.66% for {entil at

feed rate. The unit cost 0
gram respectively.

7 0 m.m. cleareance & 35 Kg/hr.

Kg/hr. feed rate. The highest miiling

content. 1.25 m.. clearance
11.01% moisture content. 23

efficiency was observed 1o be 7
carance and 50.5 K&/hr

m.m. cl f operation was tound

to be Rs.0.15 /Kg and Rs.0.19/Kg.

akhana processing has been developed. The

popping machine W
pccd of 2650 rpm ts efficiency is 84.5%. The

found to be Rs.0.75/kg & Rs.10.0

| methed respectively.

A prototype machine for m
a5 found satisfactory at 15

e of this makhana
Kg/hr, feed rate and compeller $

unit cost of makhana processing

y developed machine

per kg Was
/kg by ne wi & traditiona

ers field at various location in

achine was 1€
istricts. The fieid

Zero tll dril M
X Bcgus

Samastipur-
The populations

1807 per ha-
Rs.247 per b wherca> d Chfnapdm m album were counted to be 46 and
r af wn with zero il drill which is

of weeds like Phalaris minor
ditional method

175 per sq. meter respect gvely 1B
e fields sown with
50 esumated that

ab agser t
out 10 times le ‘ " gbseﬂ"a‘m

421 per sq. meter: On th
about 30% of Chaur

capacity was

, it was al

wheat cultivation-

ted for sawing of maize

ter Was test
i1, Wheel

j cro plan

ie 416 and.
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as
: : i wheat crops W
Testing of pheumatic planter for sowing of sunflower and whe

- e was
done. Seed rate was found to be 3.18 kg and 120 kg/ha respectively. Ther
no seed damage.

. -as found
Testing of self propelled rice planter was done and the performance was

: f the
satisfactory. The field capacity was found to be 0.12 ha/hr. Testing ©

machine in the farmers’ field is in progress.

Raised bed planter has beep tested for sowing of 13 v

r
e © wheat. Fo
arieties of whe

comparison 2

: d
o 4l . n an
vaneues were sown with seed drill. Data collectio
evaluation works are under progress.

Disc plough. mould board plough, ridger and seed dril] were fabricated.

5 0
{ng
feaper was tested for harves sarai
e s u
districts, The farmer CIs of Samastipur. Muzaffarpur and BeE The
Wel| say; ‘ hiné-
field capaciy 'sfied wi, erfi of the mac
Pacity of the p, hine Was foung ¢ ) perforamnce
00e 0.3 ha/hr
Power ¢ ' :
er tiller Operateq Ik 5 l ai?
- _ - wheatl- .
gram, pes. fazma and ¢ fl Was tested for sowing ot wh " qul‘e
Unflowe ' hine W
well. The Id apacjy " The Performance of the machin

sl The
mdchmc Was found 16 be 0.11 ha/hr.

eds:

Was lesteq

i A _ spe
Was q..: at differeny heads and SP
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Testing of seati i -
- g. eating attachment with Mitsubishi Power Tiller was d
power tiller was able to operate easily at 6 Km/hr forward speed -
e . with seat &
5[-.ims fhr ut seed under dry land conditton. The forward speed reduced )
| b ' 8 reduced to
krv/hr. km/hr. in wet land condition with & without seat respectivel
ely.

[rrigation & Drainage-

Soil & Water Conservation

|

Irrigati i i
gation hydraulics of zero-till borders was studied. Wheat crop w
. e . . as SOWN wi
zero till machine in boarders for evaluating the irrigation system rf -
| | 3 performan
under different cut off ratios i.e. 60%. 70%. 80% and 90%. The crop has .
. rop been

irrigated with an inflow raté of 15" m’'. Pertinent data such as infiltration. soil
1. SOl

moisture status before each irrigation, water advance patterm normal denth of
'y p 0

flow at upstream end have been collected. Analysis of data is under progres
5.

-efficient for evaporation was studied. Maize, wheat. rai and lentil were

Crop co
o-efficient values. A total of 5. 4. 1 & 7

rmination of the crop ¢
re applied in wheat. Tai.
hh as daily pan evaporation.
ow rate. depth of water ap

sown for dete
lentil & maize crops respectively.

irrigations  We
soil moisture status prior to each

Observations Suc
plication have been recorded &

irrigtion. stream fl
analysis of data i under progress-

olyhouse using bambo splits was fabricated. This

ral cooling during sum
s well as vegetables that are

on the other hand,

A low cost (Rs. 153/meter } P
mer. During rains it can be

d amount of natur

provides goo
helter and seedimg a

the winter.
iC when sides ar closed and

very successfully used as rain s

sensitive 10 submergence can be

the inside t€ eraturc is hi
he inside temP 1ables that ather wise will

Under NATP entitled “
use efficiency under
Wheat and Model €

also being studied

ROP WA hawm_.,
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LL]

Farm Power and Renewable Energy

*

Evaluation of cooking energy requirements of different foodstutf for simuiation
modeling of solar pressure cooker was undertaken 10 generate data on cooking
energy requirements of different foodstuffs commonly used by North Bihar
people. Date thus generated would be used tq develop a computer program fo.r
simulation. which in tum will be used 1o design and develop solar cooker to suit

the locality. In order to generate more reliable data some percision instrumei
are being purchased.

water and can be used tg obtain gooq Quality water for househoid application-
Discharge rate wag observed g incre

.y - as
35€ Wilh increage iy inside temperature
well as temperatyre difference between
capacity of solar still ygq Observeq

- e
side and gy side temperatuse. Th‘l

o vary f . in Aprt
2000 to 2.54} Y trom 2115 Jjter per day

liter per day ip | une.2600

Instrumentation centre

-

An indigenously designeq_

fully ang solid,
based temperature Controjle

. . 'Sor -
State apg versatile migroproces
T wasg deve|
0
Q i pe
= 0.5°C. The Machine jg p;

,'[hiﬂ
- Temlk‘rature ts controllable W1

{ . . : loW
€. Precige and sensitive costing very

: atic
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e Users desipeg
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Machine ; in sever®
s ne ig absolutely versatile for use 1n be\"
€Mica] laboy;
Two comprehensive Program,
RAU, Pusa & othe

e
or th
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r for Ug.
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developed, Matigy
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Basic Science & Humanities

Botany & Plant Physiology

*

Salt stress studies in rice revealed Kamini and Sugandha as s b
usceptible
genotypes showing maximum reduction in germination (43-45%). GRI (79%) &
Vigour index (82-83%) at 16 dsm’ ! salt stress in 7 days old plants. Howe
nee . VEr.
pusa 2-21 and Saket-4 were found to be the sait tolerant rice genotypes having

lesser reduction percentage values in ai! the above indices. Such salt tolerant
rice genotypes maintained higher reducing & non-reducing sugar contents

(25.42 mg/g & 26.84 mg/g respectively) as well as amylase activity (114.30
units/mg protein) & lower siarch. The soluable protein contents & peroxides

activity values were also maintained at higher level in these tolerant genotyp
25

in stress situation. It seems that these tolerant rice genotypes could show better

performance in saline soils by maintaining efficient osmoregulation mechanism

and protein synthesizing systemns.

conducted from germination to growth (seedling stage) in
ptible while SG-11 and

pusa — 236 and Phule (-5 as susce
5. The salt stress caused less depradation of

DG84-11 as tolerant genotypes:
e activity . less prote

starch. lower amylas

Salt stress studies

Chickpea revealed

in and more phenol content values.

genotypes showed lower gtarch content (242.10 mg /g)

The above noted telerant
d total phenol content (6.10 mg/g) in

(117.7 unit/gm) an
anism of tolerance seems 1o be by

Besides the reason for

ascribed to the

.higher amylaseé activity

tuations: Thus t
g hydrclyuc an

{olerance of these chick ped
t genotypes

fact that toleran
1o shoot . thereb

he p0551b1e mech
ng :.vsterns .

alinity stress may be

sylress St
d untmxndnsm

getivatin
Na+ in root system and permitted

(oxic effects of Na + 1n shoot and

little {ransport a3 found which

sovel mor
der saline condmon.

ather parts. More
I at un
may be peneficial by way of osmute adjustme
gainst galt stress revealed J ogia local (X)S3-
S o g (X) S4-37-1+52 to be relatively tolerant at
(a) @0
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Screening of chickpea genotypes against zinc and iron stress in calciorthent soil

(Adhoc scheme funded by ICAR) was done. Qut of 47 chickpea genotypes
tested so far. 22 could be rated as most toleramt genotypes which may
successfully be grown in Zn deficient soil without addition of Zn fertiliser with
a loss of yield only up to 5% . This is indicative of the fact that these genotypes
derived their zinc requirement from nutritive source of the soils. High yielding

penotypes are generally more susceptibile to Zn stress as compared to OW

yielding genotypes. However, these are high yielding genotypes tolerant to Zn

stress vizi BG-1084, WCG-95-50. CSI3-151, PBG-126.FG.897. GCP-9605.

Phule G- 95126 and couild he ErOWN successtully under Zn deficient condition
without Zn application,

Effect of submergence on

the physiology of rice genotypes was studied-
Submergence causes high plant mortality, low production & severe vield 10SS-
Out of 5 rice genotypes tested, Janaki & FR-

13A were found to be tolerant ¥
submergence. Maintenance of high N.S.C

dual i (Non structural carbohydrate) and
prudua . ..
them.

Genetics

Under NATP gp “Sustainahle

Man e ity
germplasms of rice (32), 0 Rgement of Plant Bio-diversity

U.
, erent ¢ P, al RA
edto 7 TOps maintained )

Onal le&dcr of .
Under NATP on allotruent of IC No.

“Geﬂetic
v
(Dhaincha) & Crotolang (sunhaluatinn &
tmp} o

germplasms of sesbania g Croty|
oty

2001. i regpy

nid
Improvement of sesP?

6
* &reen Manuriag”. 20 and

53 Bermplasmg 000~

. £ sesba;
Rajendra Dhainchg. | *nia
Were

W N,
Clively were collected during-
With 2

ely
local chack variety nam

: eré
* Neither of the genotyP® v
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super i
g::c;ot:zs c::a:l; C;.r:e!.m:t).r ie. Rtfjendm Dhaincha-1 for average weight of
o ays after sowing. l?:valuation of sesbania (6 germplasms)
o ce as gre'en mannure indicated that the entries MD(S)-1 and

. -1 were supernor 10 Rajendra Dhaincha-2 for total biomass
productivity. For yield character of rice cTop. plant sesbania-1 was found
th the check varieties. None of the entries recorded

statistically at par wi
for number & weight of

s hd P
upenor performance over check vaneties

nadules/plant at 45 days after soWIng. Similarly
one local check for their performance on green manuring

r to local check.

evaluation of 4 germplasms of

Crotolaria including

revealed that none of the entries was superio

wpiversification of Pigeonpea.gene pool througir

Studies were conducted o0
losia platycarpus". Eleven germplasm

raits from Aty

introgression of t
essions of Cajanus cajan were

rs. The genotype

accessions of Atylosia ten acc

evaiuated for different morpho

differs significantly for different characte
g, Bahar. 1CP-63

mature in 130 days. Genotypes Pusd ™"
infestation. Genotyp

7119 also showed jowest pod fly
obtained from Atylosia P

& resistance characte
arliest to flower and

logical
rs. Pant A-3 was €
44, 1CP-83001 & 1CP-

¢ Bahar showed the
jatycarpus X cajanus

largest grain size. Hybrid erbry©®
the best response:

cajan var. Bahar gave
d “Develnpment of Hybrid

e entitle
re effected

Unde 'g spons
T ICAR 5 SpO 3 combinations we

Boro Rice for North B )
! jce i en
involving six WA-CT™ rice lines and 10 70 ™
dentify maimainers restorers ©

parents- The ¢ross combination
e WA - Cms lines

are being evaluated 10! ble ro ccologies
. ul i
jtivars $ . ock design with three replications.

amony the cultures/c!
i domlsﬂd .21, 3 mutants of

nice li ated 1°

ce lines werc evalu " utants ©
. 0 . . : }

Among these lines 3 mutants 110 e moTe promiﬁmg for mulu-locatmnal

are

Ragi & 2 mutants Of gaket-4 PPC
eva!uatl:d for various

testing.
5 of rict were
! ely K asturi. [ET-13548,

Twenty five gromatic v e et :
e (ocall revorded superior

' hg
agronomi rain CIU“my ¢ ar
% nomic & # st . champ o superior yield. [ET-
ET1a131, Travee > i
o gt y

performance with resP‘ect
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13548 & IET14131 had dwarf plant type. Champaran local exhibited non-
lodging property.

Micropropogation protocol was developed for multiplication of elite sugarcane
clones.

Morphological characterisation of seven strains of pleurotus (mushroom) was

done. Their yield potential and yield contributing characters were anaivsed.

Microbiology

Study was conducted under Achoc scheme funded by .C.A.R.on “use of

n?tunﬂ -camet‘ (biomass) for equality & shelf life of cyanoba“erial
biofertilizers”. Conventionally soil has been based as a carrier but soil based
inoculum proved 1o be disadvantageous because of poo

T

ity & bulky
nature. ey

Therefore in i :

! ore tnsecticidal property bearing plant materiai like neern. be

moringa. gurich, chudrabedi were selected and their flect

nitrogen fixatio o
. ¥ i Was measured. It was observed that in all cases 0.5 % have

stimulatory effect on these parameters |

on growth &
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t.l p

g

recorded.
Biochemistry
* Studies were cond
ucted on production of li
ignocellulolytic enzyme
profile on

plurotus s ie P )
- A:::c SS::: Etlz;:irsuae 1o achle\fe faster crop residue recycling (ICAR

eulted i . Upplfimentatmn of soil with straw or mycostra
increased plant height. fresh weight per plant o w
chlorophyli content & yield of paddy. However. no difference ;v;sazc]ed 1.3Il ::L
und i data

of flowering or dry wei
ght per plant between
plants from treated & un
treated

plots. Treated soils had higher organic carbon content

» '
Among the varnous carbon Sources iried sucrose was found to be the b
e best in

of the mushroom fungi. It was followed by carboxymethyl

promoting growth
cellulose Pleurtus osirearus exhibited highest cellulolytic activity followed b
’ - ¥

P. sajor cajl.

Ntatistics, Mathematics & Computer Application

prcdiction equation of Litchi based on biometrical characters was

* Pre-harvest
developed.
* Under the project on “Agromet spectral yield modelling of rice-wheat in
ISRO) Ahmedabad &

Application centre,

nsored by space
a Software for model

sing Applicatio
q tested & update
ihar has b

north Biaht” SpY
n Centre. Patna;

predicting rice

Bihar Remote Sen
d. Regression model for

r. for rest of the

development has bee
een Jeveloped. Howeve

yield of 15 districts of

g under progress:

jon model pased on agro-met
infall & relative humidit

n modified for

north B

districts it §
corological informations such as

y have been

rograms have bee
ing during the process of
d. With pew data

in €0
certein © peen collecté

weather dota 107
del for 1icC has 0¢

removing
operation.

prediction mo
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HOME SCIENCE

An ICAR Research Project entitted “Development of Nutrition Training

Package and Assessing its Effectiveness on Rural Women of “Samastipur

District” under Dr. (Mrs.) Meera Singh is aimost at fina stage of completion.

The salient findings, which are emerging out of the analysis, are that after the

nutritional training there were significant increase in the tevel of knowledge.

attitudes. skill and adoption level of nutritignal practices by the rural women.

The increase in mean source was 4616, 3146, 49.44, 3850 and 40.01

respectively in case of gain in knowledge, retention of knowledge, change 10

attitude, improvement in skill, performance and adoption of

recommended
nutriticnal source.

Achievements of NATP and [VLp Research Projects
Punam Kumari on Honey Bee

being conducted by Dr-
M 1emns of Improved Apiculture Technology
package impact of bee activiti

y be COnsi arks 10
research activities of the Cq dered as land m

llege. Furthe,. Dr.

p : fully
completed the first Unam Kumarj has success

Pun amme”. Data analysis 10 th
. am K .

findings related 10 gender-wige differe u'm‘“'l-fOcuses on important emerginé
varietal selection_ 16¢ in fam

Collaborating actively i Teseqr
¢

(Agricultural Technology Programp, Conducted under ATMA

anagem .
ent Assomatic.n) ~ she has develof’ed
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strategic research and extension plan beneficial for deviopemnt of Muzaffarpur

district.

Similarly, impressive outcomes of research projecis of Dr. (Mrs.) Usha Singh
under ICAR CYMMIT collaboration and under NATP of ICAR on the themes
of “Supporting quality Maize Improvement” as well as on ~Utilizanon. of
underutilized foods forNutritional Security” are :

Five weaning foods were developed for 4 to 6 month old infants. mne producets
including mix. toffees and chocolates prepared for general consumption and for
patients under stress. Seventeen nutritious snack, savoury products and
convenience food developed and quality protein mix from maize with which

rural masses are being apprised are the highlights of productive research being
conducted in the college.

practice of Pre-school children of farm and non-farm Women"

“Health care
Dr. (Mrs.) Arti Sinha in collabaration with

Project has been undertaken by
NGO. Experiment has been conducte
pur) and Raghunathpur (District

Patna based d on the secondary data base
ge Basudeoput (District Samasti
) It was found during survey that eductional. facilities

s were poor in both of villages. Public

in two villa
East Champarad
particularly for girls and welfare service
Health Care Centré were not functioning properly.

Tk

i
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Veterinary & Animal Sciences
Veterinary Microbiology

“Epidemiological & immunological studies on Aflatoxicosis in animals &
men in Bihar including its tribal areas (Adhoc Scheme sanctioned by [.C.A.R.)

revealed that the level of aflatoxin was highest in rice grains & ground mut cakes &
detected beyond permissible level in

In various other animal feeds {viz : maize.
pulses.oat etc.). human food. cowmilk, buffalo mik. goat & poultry meat samnples.
“*"?“‘_m“ is required to be taken while feeding

"“Epidemiological stdies o F M.D." (AICRP sancti R.
. o L anctioned by L.C.A.
New Delhi) revealed the incidence of th 30.71° . imais
below & above one year of age resp ® 50.73% and 30.73% in ani

: ectively. The overall incidence was 28.84% and
the per cent monality was 3.319; The serotype identification revealed 9 of the
isolates as type “0™ and one each ag AP

— and “Asia-1” - vpe
"C™ remained nil during the period under repor, S1a-1". The prevalance of serotyp

¢ disease 3

“Studies on comparative ey ; . .
! aluatiop ; . in
immunosupptessive effects of [BD vire : of different agents in conwolling

kens™ e
nce of the gj nS  (Adhoc Scheme financed bY

progress of the isolates |

Altoget}xer 2266 animalg (1477

cattle, 724 | oats)
€ Surve uffaloes & 65 £
Information System Through Diseq ¥ed under the NATP

. . |
"y entitled “Animal Hea
; : se :
Doctors. villagers & Livestock owne Monitoring

€ & Surveillance”. Local Vev:
. . X TS5 w : ce . Loca
active surveillance 5% animalg of th S Intemogareq for passive surveiliance- FOF

. e total .
collected from 123 animals takin Population were selected & blood sampi€s
stored at —20° F for g ali aseptic p

_ r further serologica) teg [ 'ecautions. Sera were seperated -
surveillance work will be dope after teceiving df]ffreac at definite diagnosis. ActiY
Hlerent §;

Iit,
Veterinary Physiology

StUdiES were cond
. Ucteq
“Augmentation of Reproduction i on |,

“ R Spong mled
having C.L. & 5 withoyt CL)ands Uffaloeg™ s ored Adhoc Scheme €N

. ctatj es (
( Prosolvin, 15 mg LuProstian. Six oy o Uring he; ng anoestrus buffalo

fers w ith PGFZ
5 Cre treated [/M wit
erbo m;ws s ¢ buffalg hei Ll ©OWs having distinct C.L- a".d :
behavioural estrous Symptomsg bet Ut hay h'blled
They were allowed for naturg) |, " 4 10 8 gq < "€ palpable C.L. exhi ent.
buffaloes treated with CIDR (M;gl?llng & co"'CEive); af CrI prostaglandin tream;tru
estrus symptoms & 10 concejyeg erllilﬁ:;: + Newzglap lrril;l::rly out Ic;f 21% 2:?5&18
®gnancy 4 IMtravaginally, '

2800sis of 6 ig g} 1o be dONE:
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Studies were conducted on hematology, circulating minerals & trace
mineral constituents in normai and infertile wild animals in captivity. Five tigers. 3
lions. 9 leopards. | clouded leopard & 6 hyenas maintained in captivity in Sanjay
Gandhi Biological Park, Patma were included in the experiment. Their hemograms.
serum protein, albumin, globulin, bilood sugar, SGOT. SGPT. serunr alkaline
phosphetes, serum uric acid. serum creatine. blood urea. BUN. sodium.. Potassium.
calcium & inorganic phosphorus were estimated. This will from the base line data for
wild animals kept in captivity.

Studies were conducted on hemogram. circulating bleod constituents &
growth rate from birth to sexual maturity in crossbred animais maintained at Cattle
Farm. Pusa. A baseline data on hemograms & biochemical constituents have been
generated which will be useful as a reference matenial fer clinician. research workers

& academician in future.

Veterinary Pharmacelogy

Pharmacokinetic studies conducted on Pefloxacin, a newer member
indicated that the drug may be administered at the dose rate
every 4 to 6 hours in febnle goat for treating systemic
udder & urinary tract infections. the dt]?[\g/[ shouid 1Ee

. .24 hour intervals respectively by I/V or route at the
administered 8- Erzhh%ur: &isl glil:ninated at a faster rate in febrile state than healthy state
zamz dose r::e‘;r le:s siriilar rate of absorption & distribution into different tissue &
ut has mo

body fluids under healthy & febrile conditions.

among ﬂuoroquinaloqes.
of 4mg/Kg body Wt?lght
infection, For treating

smati :ac conducted on Cefazoline (10mg/kg, LV.) in
Pharmaccinei Sl:tlltll(fj‘tl':lsoe calf (under ICAR sponsored Adhoc Scheme)

health & febrile condition I centration of lug/ml was maintained for a
revealed that the mean terapeutic SO0 0 o/ o 8 hours in urine under febrile

. ime (1 hour) in plasma anc UE : .
compa:atlvely shorter :lif_:': {onger period' of 1.5 al.ld 12. ho.urs.m plasma and unn;
condition- as compare h arding distribution rate constant an

; healthy
respectively under

co e atibut of thi r febrile condition. The
half life denote faster distribution of this drug unde
distribution halt I : e oees
required loading and maintenanc

i 1 dition for
are higher under febrile con
ed to that of healthy
herapeutic concentrations (lug/mb) as compar
maintaining therd
o n (s, 1Y) 0 0 50
inetic S - of 2ug/ml was mainiai r
Pharmacokine .. concentration of SUE. longer time (30
therapeutic 1o it was maintained for a long
revealed that the mean

thy condition, the .therapeutic
e e in zmdg:s febrile condltlti:l- rlsnint:l:slm}; and urine respectively.
hours) in urin¢ _ 6 & 24 hou an

concentration was mainl

0 * [ L]

Livestock Products Technolo®! roject entitled De_velopment_ of

onducted under the, fry of Food Processing lm:lus;:nel:::i

. g :

S 2, oot 1) e e 0 T

Products from Goat M oat meat balls oteins i.¢- 0 15 10 & 15% levels

Sovernment of India. 1, Various levels pil was also add?d - tive of different
goats and spent goat m‘:irials he veget? ere - dicated that irrespec

incorporated in differe? .ev Jjuation 5¢°

in minced meat. The sensof
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Soya levels. the goat meat nuggets with 15% hydrogenated vegetable fat (HYF) were
having higher score in comparison to other levels. The Juiciness, tendemess.
appearance. flavour and overall acceptability scores were higher in the products with
meat: fat as 85:15. The sensory cvaluation score also revealed that the 20% Soya
protein group were having betler appearance, flavour. juiciness. tenderness and
overall acceptability than other group. Fact sheet was prepared and sent to the
Ministry of Food Processing Industries for commercialization of the product.

Resea.rch \yorks ha:ve also been conducted on quality enhancement of
buffalo meat and its unit packaging for export sponsored by [CAR.New Delhi.

Very recently a project has also b
Processing Industries, Government of Indja
house by-products processing, packagi
The survey work to evaluate animal by-

“en sanctioned by the Ministry of Food
under the Department entitled “Slaughter
ng and shelf life evaluation for pet food™.

products throughout Bihar has been initiated.
Animal Nutrition

Under NATP entitled “urbap and per : -
¢ periurban system of mijk production
[hr_ou.gh use of concentrate based f'eedmg system”™, s-.ux"«'m.ry work was l(;m-ll:,:;)luctet:l for

Very recently rese

work Project on Animal Geneyjc Resourges™ 3 Started under NATP entitled “Net
cattle have been selected j e, Sitamarh; :

: . hi, Ma 0 districts for survey of Bachauf
ennumerators in each district haye " dhu.bam & Dar hanga. One 53’ o visor &
demographical & geograph; | distein s JPPOinted gy - pervis

Phucal distribution of Bachay be“agagcd in determining the
. R T Dre
Veterinary Epidemiology & Preventive Modic t‘-c‘l of cattle.
icine

3Ich works haye been

Studies were conduct
) ed on “Eniga. .
Gangrenous Syndrome in Pldemig .
paddy straw was collectec{u E::,E"ff““’?s & cartle inlgpii ‘l'fatmem & prevention of
The incidence of Fusarium 4 .the differe atal - A total of 35 samplef ¥
Poal to be least aw)'“?\fmr‘n was fo na soln and around Patpa districts
— . o). i i .
straw. maize straw, whegt Siraw)lm::ey a lulla] of ¢ h;g&e:;eisz;’:é)tr:&egzz -}
WMnalygeq y
or

Occurance of different
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mycotoxi i 1
ycotoxins. Besides aflatoxins, zearalenone, ochratoxin A & citrinin were al
recorded either alone or as contaminants. it

Veterinary Clinical Medine

20 gms of pentasulf (Magnesium sulphete. Fer
sulphatle. zinc sulphate & cobalt sulphate), 20 gms of p?ﬁli;uﬁ?at(iliizgler
u'E}Ct‘:ﬂ‘lmerals,. vit A. E & D3); 2.5 gms of probiotics (lactosace & Biotone) & 2.5 mss
of UTPP-5 ( a product of Vet Care Co.) orally twice daily for 40 days gave ;i.ll';g'lust
90% recovery rate in gangrenous syndrome (Degnala disease) of carttle & buffaloes
!n some of the chronic cases. it requires 60 days treatement to get compiete recc;\ren;
A addition to regular antiseptic dressing of infected wound. Critically deficient level
of Arsenic in blood of affected buffaloes was found. Hence In addition to the above

regimen of treatment, 2 10 ml. 'M injection of Acetylaran (M & B) was also given
alternate day continuously for eight or more injections in case of buffaloes. This
supportive treatment gave still better result of early recovery since arsenic is a well
known skin & hair tonic also.

ected from subclinical and clinical cases of

Milk samples Wwere coll
diagnositc aid under field condition &

mastitis to establish suitable & easily operable
suitable thereby following sensitivity test.

Veterinary Parasitoloty

d on helminth parasites of pig with special
reference to seasonal incidence. The incidence of Fasciolopsis buski was observed to
be highest in Autmn (86_66%) and lowest during Summer (44.23%). The incidence of

Cysticercus Cellulose was to be highest during sprir}g (8.33%) followed b
Ly us Celiulose. Autumn (5%). The incidence of Hydatid st);

Wint 9 L X
inter (7.69%), Summe ¢ . gummer & Winter (7.69% each) followed by

was was observed 10 -
Autumn (6.66%) & Spring (2.77%)-

Gynocology

Studies were conducté

: . etrics
Animal Reproduction & obst

ucus samples obtained from 46 repeat breeding cases brought
j C. Patna were

- t‘armgrir‘;[c?l:en::linics f B.V.C. t?)(ﬂl’ﬂlﬂﬂd and isolation of micro
organi done. Co .. Streptococels staphylococect, Anthracoids &
ganisms was dOTZ re recovered from the cervical mucus samples
other Gram (+) & O™ s i sensitivity of different isolates of bacteria
of such repeat breeder cowst- \;z.! e based on the pattern of drug sensitivity & then
varied greatly. The treatmen good conception rate was obtained.

\ . Ve
A.l of such treated anim as done 9.

Veterinary Surgery

tic Arthritis in Buffaloes™; »Comparative
|s for ventral hernia in bovines” and
after urethral obstruction.

bovine” were also

On ttsep
jes were conducted :
Studies * sthetic materia

ility © ’ s
study on the utility P rochem Cpanges in ura fer
:on of induced intussusception 1n

“Haematological 5 o | correction
Besides works o surgica! ©

done.
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Every year on and average 1950 new and 900 old surgical cases were
treated by the scientists of the deparunent.

Livestock Production & Management

Studies were corducted under curricular research on the “Effect of

probiotics on certain economic traits of Japanese Quail” and also on “Performance of
different breeds of pig under different system of management.”’

Veterinary Anatomy

oat we
contatned filiform. lenticular. conical, fungl form azf-‘v aallf;j—g;.] l:;he tongue of goaty

APR.L, Pusa

Upder NATP entitled “Evaluation o .
impmvf. quality & formulate complete econﬂfnli(;c.‘:gt}i(oivaiﬂal:il: fee;ls & fod;lie:tsi ;z
system”. ten economic &‘ balanced rationg (cattle feed) we dE—w eat produ o
dlffergnt locally available ingredients. Thiny percent | re evel'opeci by using
was found to be optimum for ryminal ) evet of stylo with wheat straw
-intake and digestibility. Napier, Bajra-

2mlcr°b‘al activity which resulted in increased
\ : | & green 5o
than guinea grass in aduit calf,

rgum fodder were better utilized

A goat research unit has been ¢stablishseq

Fisheries

One research project emiy]
- * ed * Comm 1 -
Prawn™ has been submitted to the [CAR fo, sacti(}ne::;l;rimllng of fi:nt ;reshwater
ving tund scheme.
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ITI. EXTENSION EDUCATION

_ _ Extension Education is one of the triple functions of the University al

with teaching and research. The extension education activities of the Universi ean
be grouged under three categories. namely, Farm Advisory Service Trainintg ;:;E
information communication. A brief account of achievement under th;'eeacﬁvi;ies is

piven below :

Farm Advisory Service

The Farm Advisory Service comprises of scientists’visits to villages

farmers visits to research stations and replies to farmers’ queries through

correspondences.

* Village Adoption Programme : A number of villages have been adopted around
each campus for intensive extension work and all round development of adopted
villages. A team of scientists periodically visited the adopted villages and provide
rechnical guidance and solutions o farmers’ problems on the spot. Group discussion
and training programmes were organised in the adopted viilages. Trials and
demonstrations Wwere also conducted in the adopted villages and field days were
organised at the sites of successful trials and demonstrations. As a result of scientists

visits to the adopted villages. production and productivity of different crops in the
adopted villages have increased cansiderably.

o the University : A group of 29 progressive farmers from

f Rauthal, Nepal visited the University Campus from 1 1% o 14™
f10 pragressive farmers from Lohit and Dlﬁbarg Vamlley district
desh visited the University Campus from 117 to ‘1‘5 May 96.

féf Aéun ?;l;-‘a(l:g l'ar«IAB;’*.RD and Sugar factones also sponsored the visits of farmers
esides 12 h‘ farmers from different districts of the State visited the Campus.
under which t° ch farm. dairy. kitchen garden and apiary and

Farmers were taken roun rese
acquainted with latest technologies 10 those field.

* Farmers® visits t
Sakuwa and v.D.C o
April'96 and a team o

ries on various aspects of Agriculture,

Farmers que _
oultry. Agricultural Engineering and

Fisheries. P
gh correspondences.

* Replied to farmers’ queries :

' iculture.
Animal Husbandary- Horticu
other related fields were replied throv

* Training f 1 L
. ¢ farmers. Farm women and farm
jon pcrsonnel and : ‘
Training prt:igl‘f““.ml‘B forle: t::; input manufacturing firms “;efe Grga;‘nls;d at the
ouths Commercia o] ining programmes for farmers, Farm womerr
ottone the Universty Trair e jgyan Kendras.

different campuses © ostly organised at Krishi A

and farm youths were M -
. t -

* . ramme for xtension Pell'ss"gﬂ;; : c;n i}:gﬁe szg;esm:::g;ﬁn
Training Prog mme from 16.9.96 to g‘ i;l which 18 Extension Officers of

discussion progré qbous cam o

. H nin I'Ogiﬂ-ﬂlﬂle on
technology Was O"BWM"" & o participated A7 “Sﬁiﬂfﬁ:&fﬁt ot of India was
Department of Agrict turl; e Direcmfatc? :{tﬁch Jute Extension Officers from
Jute and Mest2 SP"ESor:;chyStation. Katihar 11
organised at Jute ese
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Bihar and U.P. participated. A f{raining programme on Boro rice production was
organised at Pusa campus in which 25 Extension Officers had participated.

* State/District level Training Programme : Crop Scientists of Unilvel'sity
participated in State/District level kharif and Rabi production workshop orgams_ed by
the Department of Agriculture.in which field problems for increasing production of

Kharif and Rabi crops were discussed and useful technologies were communicated to
approximately 150 senior Extension Officers,

* Training programmes for Rural Youth fo
programmes for rural youth for self-employmemt in mushroom production and bee-
keeping were organised at the University headguarters. Training programme for .ru'ral
youths for self-employment are self financed by the trainees and duration of training
course is one weck. A number of rural youths have established mushroom production
and bee-keeping units in their own villages, Training under TRYSEM were organised
in Bee keeping as well as repair & maintenance of farn machinary and diesel pump
sets and electric motors.

r self-employment : Training

* [nformation — communication :

Technical communication through All India Radio and T.V. publication
of Adhunik Kisan Diary, Adhupik Kisan Magazine. Bulletins and folders-
organisation of Klsan Mela and participations in fajrs and exhibition are some of
the important activities under information communication,

* Radio/T.V. Programmes : Scheqd
telecast under “Ghar Grihasti”

¢ ecast their talks o
season. The Vice-Chancellor's fortnightly mesgq
broadcast regularly from All India

headquarters regularly. Besides, the
Kisan Mela cum Exhibitig

Sabour, K.V. K5 at Jale
(Begusarai).

Mela was organ; iversity
ganised at the Uni
ll(lsan Me_iasd at the University headclualrltegr:'
.. ganised gt Bip,, Agricultural Colle&™
Ariari (ShEithm‘a}, Munger and at Manjha¥
The scientists of ;

. X . it iol oy ) a.
?arhlya}.alijl;_iﬁzh;ﬁhgpaga{m. quusami. .Iyallzarlt:l,mpat:: in Kisan Gosmlesdatf;it:e
armers a Lnetionaries to jmpegye echnolgy; £a) and Sheohar and e fiont

. and provided solutions 1o farmers problem Ogies for Increasing crop produc

the Universg

* Farmers’ visit to the o
regularly visited the University eada. from different of the St8
production technology of different c‘;:quarters and parts

Universi .

test
. . %Y Were apprised of the 13
- g . ro . reé
officers-under going training jn Watershe[:jp D::Eat;gel IUPfar'm ers along(\glﬁzi;:sa)
M Project Arsa
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visited the campus on 23.3.96. They were made aware- of the scientific methods. of
compound Water Management.

* Krishi Vigyan Kendras : Four new Krishi Vigyan Kendras — one
cach at Jale (Darbhanga), Saratya (Muzaffarpur). Harikarpur- ( Vaishali) and_Ariari
(Sheikhpura) were inauagurated from Dec. 96 to March. 97. - .

The six old K.V.Ks organised vocational uiaining programmes for
practising farmers/farm wormen and rural youths, on-farm research for assessment and
refinement of technology, front-line demonstrations on oilseeds and pulises and other
extension activiues.

# Yocational training for farmers, farm women and rural youths:

A number of training courses in crop production. horticulture. plant protection. dairy,
poultry and home science were organised for farmers, farm women and rural youihs at
different K.V.Ks. On an average 1500 farmers. farm women and rurai youths were
irained at each K.V.K. The K.V.Ks scientists also conducted training programme in
the villages. Out of 10 K.V.Ks under the Unsiversity, 4 K.V.Ks namely Jale
(Darbhanga), Ariari (Sheikhipura). Hariharpur (Vaishali) and .Saraiya (Muzaffarpur)
were established at the fag end of the year 1996-97. The six old K.V.Ks namely
Munger. Banka. Agwanpur (Saharsa), Harnaut (Nalanda), Khodawanpur (Begusarai)
and Agwanpur (Banka) on an average tralmltd. 1000 farmers and farm women at the
Campus in agricultural and allied fields. Training programmes were also organised in
the villages for farmers and farm women. A mumber of vocational training courses in

- aration Of grafts and gooties. preservarion of fruits and
i?; ml;"l‘::“c“c'“ prep anised for rural youth for self-employment. A

hrooms eic. Were org; : ;
number of Tuursal youths have started mushrooms production. bee-keeping, seed
duction etc. in their own villages for self-employment. A number of training
productio f farmers Were organised under the sponsorship of voluntary
programmes or P. B. Paryyozane. Gokhula (Muxaffarpur).

- . Vaishali, Paroo. ane. .
grgapslsatslzsz lg:nig-%au:;hawk (Samastipur}: Mahila Vikash Kendra. Bhusara
araisa

(Muzaffarpur) Antuodya Ashram Pandaul (Madhubani) Nehru Yuva Kendra,
uzaffarpur).

Muzaffarpus. Hajipur and Madhubant..
jon tri ¢ [ -onducted to assess
. An.station trials and on farm lrlz_ﬂs were Cone
* On Farm l-l'esear'cgfff?:?cita::igh-yicldmg varieties of crops. 'f'emll.zers schedules,
the sustaimb}ht)’ of & s in the panicular agro-climatic zone 1n wlr_uch the X.V.Ks
plant protectl.on meastﬁlf basis of results of on-tarm trials. technologies were refined
was functioning n e adoption.

an ommended t0 . )
d rec d and Pulses : Fron-line demonstrations on

ds were cond cted in farmers felds o
ently releused varieties of pulses and
feed back from them,

iaps of oilsec ]

recently release vart . narics about r€€
acquaint farmers and field functio® - ogies and t0 get

: 18 | production €°
oilseeds and associaieC P irveys, Kisan Gosthies. field days

vities:  Diagh ostic § . the villages. Kisan Diwas
* Other Extension Ac.tl?’l'“es e cond cted ngr:;li: 1: ;.'re o frganised.
and other extension ites of demo
1

activifi€s
at the K.V.Ks and field days & the
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* Seed Production :_Recommended high yieldingfimproved varieties of seeds of
different crops were produced in K.V K. farms. Seeds were sold to the farmers and
were also sent to the Seed Processing Plant at Dholi for processing and sale.

* Sale of Grafts & Gooties : Thousands of grafts & gooties of fruit trees prepared at
the K.V Ks having horticultural nursaries were sold to the farmers.



: 91
V. UNIVERSITY PRESS

The universi o

" um?iersuy press has been functioning as an aid to the extension activities of the

niversity by publishing various booklets. magazine, Journals, Diaries etc Th

| hir ' . . The press
also fulfil the printing requirements  as and when asked by the diffi

d - | 1 ifferent
epartmen units/colleges etc. During the reporting period the press published the

following articles /magazines etc.

o A H H 1
dhupic Kisan™ 2 monthly magazine of farmer’s utility printed regularly.

e The printing of Adhunic Kisan Diary consisting of useful. informations
| . on
Agriculture and Animal husbendary for the farming community was also done

» Agriculture crop bulletines were printed like “Dhan Ka Naya Praved, Masroo
. m

Ki Kheti, Jeewanu Khad, Pawdha rog Nuskha, Faloan Ki package Practices

Sabji Ki package practices, Masala phasioan ki package practices, Garma

mung ki kheti, Kharif Dhan ki Kheti, Neel harit Shayval culture, Garma

Dhan ki Kheti, Garma mung ki Unnat Kheti, Til ki Kheti etc. {nformation

builetines’ on Litchi, pan Bamboo, Forestry, Cow, Popular etc. were aiso

printed.

works like cash memo, coupon. cover pages of different reports

e Other printing
office use forms etter pads. cards, thesis and other urgent requirement were also

done.
ulletin in 2{100-2001 and twenty nine information bulletin

e Thirly two information b
ure. Fisheries. Home

in 1999-2000 on Agricult
ed by the Technical cell.

Science and Animal husbandry were

publish
atch register. pay bill gazetted,

plication forms, milk coupon. disp

¢ Printing of aP
registration cards. Bus ticket,

CNC lorm, T.A. bills Provisio

Money receipt etC.

nal degree certificate.

in twenty six items were

also printed-

et r——
—— e ——
- ——— -
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V. University Library System

Acquisition of Books
Year Book. Bookss. Total No.of Expenditure Remarks:
purchased  Recd. Bv books on purchase:
Gift. added of books
02 266 268 Rs.2420.00
11993?-3; 637 292 929 Rs.437671.10 (NAgg
1998-99 441 :’-;gg 1'.;? RS.36345§}12 {{I;IJQRP}
1999-00 199 - t Rs.201540.46. NARP
2000-01 343 zl4 357 Rs.115679.52  Inc.
Subscription of Journals
Year Indian Expenditure Foreign Expenditure Journals
Journa onlIndian  Journals of Foreign recd. OfL
Journaly Journals Gratis
1997 ‘87 35875.20 A i I8
R B
1959 : 3 516142.83 2
2000 112 64736.00 11 420711.00 27
(NATE) (NATP)
Reprography
Period Full Rate Cone. Rate  Totqy ) , dit
1996-97 2456 20836 -——ﬁ%‘;-‘%;_ce_!m ()rnj_%_
1967-98 2689 30570 2207.50 977
1998-99 4171 32890 25443 s o
1999-00 4565 51797 34766;0 s
2000-01 1606 46253 30924.50 47021

___—-"'-'—.
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Circulation of Books
Year Books Books Books Boole Bank. Overdue
issued Returned Issued in charge finecharge
Bogk han
1996-97 7107 7125 173 2052.90 965.00
1997-98 5296 NA 151 1209.90 755.00
1998-99 9256 5i41 126 1226.90 63G.00
1999-00 5941 3510 112 2859.50 560.00
2000-01 3723 NA oR 923.60 490.00
Other activities

Besides above the university library has been equipped with a computer system

(Pentium [I) and Xerox Photostat-5837 by the ICAR. New Delhi under NATP

programme.

University library has also purchased one watet coalet for drinking water. one paper

cutting machine, one stitchin
ge at its minimum. This purchase has been done from the

g machine, one spiral binding machine and coir mat {for

flooring) to reduce the not .
grand received from ICAR, New Delhi under NATP programme.

7
— o

L 4
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g__: GAMES & SPORTS

Initiaily the games and sports activities were confined to College level of RAU

only ie. : College of Agril. Engineering, Pusa : College of Basic Science &

Humanities. Pusa : College of Home Science. Pusa. Tirhut College of

Agriculture. Dholi. Coliege of Fisheries. Dholi. Bihar Agricuiture College.
Sabour ; Bihar Veterinary College, Patna and Sanjay Gandhi Institute of Dairy

Technology, Pama. These units conducted such activities round the year by

holding “Inter Class Foot-Ball, Volley Ball and Cricket Championships™ besides
~Annual Athelatics and Indoor Games Meet” under ihe supervision of President.
Games & Sports of each College patronaged by Dean/Assoc. Dean-cum-
Principal of each College. Later on under the guidefines of the University.
Officer in-Charge RAU Games & Spons took over the responsibility and staried

organising “Inter College Tournaments” every year in various games and sports
items, viz. Foot-Ball. Voliey Ball, Cricket (for men only) and Athelatics (Men &
Women) in out-door section and Badminton ang Table-Tennis (for both men and
women) under indoor games as per the rules apg regulations laid down by
L.U.S.B. (Inter University sports Board), These loumaments became systematic
programme of the University ang finally paved the way for our University (0
became member of the Association of Indian Universjy

ies (AIU) grouped under

1 4 " wh
Fast Zone. Under the bunner of “East Zgpe Inter University Tournament™. RAU

team participated in various games like

Foot-Ball ar Rgi o

. pur (M.P), Cricket 2
Caleutta (W.B.), Badminton at Bokarg (Bihar), Table Tennis at Dibrugarh
{Assam) and many more. [y 1994 our University for

the first ¢ cted tO
host “East zone Inter Up; : 'me was sele

N » " was
successfully organised, Similarly in 1997 RAU Mament” at Pusa which

)

Inter University Volley Ral| Tournament _1 597

Pusa in which teams from 26 Universitieg parti
ic
Volley-Ball

fCe again hosted “ East Zone
98" organised successfully at

. ipated. A 19 ber
Team of this University Participateqd A 12 (twelve) mer

. . ) a . f
our University team in these ournaments s 1though the achievements 0

Was not gati .
of progress was promising, Sa"sﬁcm!‘y but still the trend
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From 1997 onwards to middle of 1999 the games and sports activities were
mainly confined to Under-graduate College level only, due o paucity ot
sufficient funids. But sooner. with the very strong positive attitude of the Hon'ble
Vice-Chancellor of our University Dr. V.P. Gupta, the Games and Sports society
once again look an “U” turn and will the full financial support of the Universit):r
“Inter College Volley-Ball (Men) and Table-Tennis (Men and Women‘;
Toumnaments” were organised at Pusa in November. 1999. Later on “[nter
College Badminton (Men and Women) and Athelatics Meet (Men and Women)

were held at T.C.A.. Dholi during March. 2000.

In December, 2000 B.A.C.. Sabour hosted “Inter College cricket Tournament” in

which five College of our University participated. BVC. Patna was declared
champion.

On the pattern of AIU and IUSB. in 1999 Indian Council of Agricultural

Research
ter Agricultural Universities Sp
C.C.S. Haryana Agril. University, Hissar (Harvana) in

(New Delhi), formed a separaté sports unit responsible to hold “Alt

(ndia In orts and Games Meet”. The first such

meel was hosted by

1999 in which 12 member RAU team comprising § Volley Bail

November
(Men) and
the following

heid at ANG Ran
a team of 19 students €O
d 3 Athelatics (Men) besides one sporis

4 Table-Tennis (Men) players with & team manager participated. In

year the ond ALLAU.
ga Agril. University. H

Games and Sports Meet 2000-2001" was
yderabad (A.P.) from 25-28" November,

2000. in which nsisting of 8 Volley Ball (men). 4 Table-
4 Badminton (Men) an

Tennis (Men),
panicipatcd.

boy an da The performance of all the players as
exceedingly good.

Table Tennis event,

{0 the hight of quarter final stage in the

giving boosied mora

tournaments .

e to clinch medals in the coming such

ran
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Annual Statement of Account of Rajendra Agricultural University, Pusa
Bihar for the year'1995.96 -
' (Rs.
Si. | Particulars Amount of | SiL | Particulars Amount:
No: Received No. speni
1. | Monplangrams | 13.99.920000 1 . | Nonplan " 16.06.42.582.15
3. University 76.43.283.72| 2. | Simepian 3.31.95.559.94
receipt - +) 25% ICAR share- 54,57.604.00 |
3. Plam geam (state) | 3459008000 Totat Plan- 1.88,53,163.94 |
1, LC.AR 1705423900 | 2. 1L.CAR. 1,50,19.229.70
49.34.330.00 {} 25% Univ. share 54,57,604.00
5. Govi. of indin & |+ "2.18.63.413:58 Total ICAR Grams 2.95.61,625.70
Other sources R
6. | Revoiving fund WOHNII) 4 | Govt. of Indin & 59.05.930:50
: h olier sonrees '
7. | swock L9375} 5. | ICAR Plan 4.54.523.54
8. | Deposit 31100 1 6. Revetving fiund 21.89,308.78
Towl 22.92.31.688.33 | - 00
22.92.31.6R8.33 1 7. | Siock 19.33.878.00.
. ¢
Add  opening | 24930625091 g : '
balnnce (- | Pepest 3188500
‘Grand Totsl - 20:43.01.061.24 - ‘
9. MISCE“MELB . 85,26.042.40
10,
Alloimem 1) 4.49.97,839.72
Toual 20,31,51,100.69
) Closing Balnnee 11,49,962.53.
Srand Ton) -

20,43,04,063.24

-
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