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'STeT $ISIRUI &' I fOIiuT Ul doel Uz ot usst I congratulate the farm

. N~ N B . management team for completion of
USfErol i Bl SErS 3 g Aol D gpll ‘water storage tank’. This is the

3 aptell Pt Riars b SMAADABN B QI DPWA A prerequisite  to  fulfill  irrigation
Ag Hacauul 3| foRIRE Ushl @1 ‘dfse offel BB water requirements of experimental
oIt 3] 31o=T UfSRiTSToN T 8ft foritsTor 8 381 31 fields and orchards at the Institute.
Fyacier 3t 5 3 e 3 1 St ggmbers of other developments are
) > o eing planned to make the NIASM
sigficr o ueifae fdpern 3| Al 3 wet daxdl S WeT  farm a model, green farm.
&g oI usia aderel bl gt Joildl doll & 3IR A Change in climate has influenced pest and
disT 38! 46 ADdl 3| B0l 3P, 2020 b HAG B disease severity in orchards and field crops. Fruit fly

3 < ) . -~ and fruit borer menace in orchards is a big challenge at
P AP AR 8 1B 3lf2 ell bl et present and may intensify in future. One lesson we

AL A FAREA Udielol Pl UrerfdHepar Soft 86l {8 learned during the month of August, 2020 that plant
IS P SIRI6L, SId Z9l6l e @I Weloll, Yieluel sz health management through nutrition and plant
I3l Wt Bror b #13 @) Tt 3 oI eI, Al aad 3 protection has to be brought on priority. During the
< - N - last fortnight, when the issue of dragon fruit flowering,
denfdiep [ar-fstolt ot a}—cnasﬁ@m i 51?11 o yellowing and early fruit drop was kept on platform for
st a2s, 52 fp2ft ot al # 3 ffdoor ﬂa 3l discussions, lot of scientific deliberations were
forarRt & Are! 3IE! 3ifell AIfde difds sEifdd doila 4 documented. Likewise, everybody should come forward
9T S dolid Bl U2 331 &2116T St 3 3y With various issues and ideas in discussion forum to

. B . . e prepare for addressing the biotic stresses as influenced
Sigjtetol all stz elerol A by abiotic stresses. I expect more and more such

faffoot #Et DI 521 A6 &t Bt P fere F ISIB  coordination among the scientists and technical staff
3R Awolll mefanf¥=ll & dla sifels A siffls for resolving various issues related to the research
AR bt 3seflc DA 8l projects and crop management.

S ! It is heartening to note that the ‘Farm
5 gl Bl 4 & 1% ww a ugpl Coordinator’ continues to present the activities;

1 arfcifaférn, uctoerl siiz sifdwr I SIS DI gchievements and future plan for the NIASM farm. I
Udd fdpr ol 281 8 | sA 3uelt Adoay uif & thank Dr. Pravin Taware and the team for their

UI9TeT 31 fOoaar 330ar 3 31, udivr ags oz dsr  dedication and sincerity in bringing out this useful
z publication regularly.

DI 3 eIoRIAIG Sl Bl
Xig-
3prRd /August 31, 2020 fgaiguios / Himanshu Pathak
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Farm Coordinator

Achievements August 2020

Weed management: Intermittent rains led
to development of weeds in all the cultivated
fields, open areas, road-sides and bunds.
Integrated weed management practices were
followed to tackle this situation. During dry
spells, all the open areas were tilled with the

like
Road
sides and bunds were sprayed with non-

help of tractor drawn implements

cultivator, rotavator and mulcher.
selective, systemic weedicide (ammonium
salt of glyphosate). Mungbean and soybean
fields were sprayed initially with selective
weedicide Quizalofop Ethyl SEC to supress
narrow leaf weeds and subsequently hand
weeding was carried out to remove broad leaf
weeds. For weed management in orchards
and medicinal garden and other plantation,
inter cultivation was carried out in between
rows followed by weedicide spraying or hand
weeding in the rows or plant basins.

Agro-waste enrichment: The agro-wastes
collected in the form of crop residues,
pruned material from orchards and weeds of
hand weeding were collected at one place
and shredded in to small pieces with help of
mulcher. The material was then dumped for
decomposition by mixing with urea and

single super phosphate to enhance
When the material was half

decomposed it was enriched biologically by

decomposition.

spraying Trichoderma harzianum suspension
and remixing it. This is to be used in various

orchards as a source of organic matter.
Planting and sowing works: Layout

preparation & sowing in umbrella project on
genetic biodiversity was carried out.

Plant protection:

* Spraying of Lambda-cyhalothrin was

carried out in Mungbean to control
Water

and micronutrient

sucking pests and pod borer.
19-19-19
mixture were mixed along with to take

soluble

care of deficiencies.
* Spraying of biological control agents was
for disease and

preferred pest

grape,

apple.
Pseudomonas

management in pomegranate,

dragon fruit and custard

Trichoderma  harzianum,
flurescence, Metarhizium anisoplae and
Beauveria bassiana cultures were used
for this purpose. The idea was that in
prevailing weather conditions these agents
will get established in orchards to provide
biological control of diseases and pests.

* The fruit fly infestation in dragon fruit,

apple

pomegranate

custard and fruit Dborer in

were also  important
challenges during this period. Therefore,
insecticides like Flubendiamide, Fipronil,
Emamectin benzoate, etc. were used for
early management of the pests to avoid

economic losses.

Harvesting of mungbean: Mungbean sown
in the field D-1,2 reached harvesting during
last fortnight. Selective harvesting of
matured pods was carried out manually and
sundried for two days. Threshing of the
produce was carried out by trampling the
material under tractor wheels and grains
separated by winnowing. The grains were
again sundried for two days. The harvesting

is to be done in two more phases.
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Important achievement:
Development of ‘Water Storage Tank’

In spite of pandemic due to COVID-19,
the most required ‘water storage tank’
development work has been completed
successfully. Looking in to the irrigation
water requirements at campus it was
planned to develop a storage tank at
southern end. A proposal for converting
existing pit structure in to a water storage
tank was approved. The work included earth
work, soil laying for cushioning and HDPE
sheet lining. After receiving the office order,
development work was started on 24t May
2020 with the hands of the Director. Initially
bottom portion was deepened with the help
of poklain breaker and material was used to
prepare side wall slopes. As the bottom
portion was very hard, the depth was
restricted to 5.25M and bottom levelling
work carried out by maintaining 1% slope
towards south-west corner for cleaning
purpose. Due to continuous rains, out
sourced black soil supply could not be
worked out. Therefore, the fine soil from
campus itself was used to line the slopes
and bottom of the structure. It was rolled
two times with very innovative technique to
make the walls firm and smooth enough for
laying plastic sheet. UV-resistant HDPE geo-
membrane of 500-micron thickness was
used for lining. After the proposed
development of ‘water storage tank’, water
filling has been started from 15% August
2020. On complete filling, subsequent
loosening and fixing of sheet carefully in
border trenches. Besides maintaining buffer
storage of water during canal -closure
periods, this tank is going to serve as
location for the most required secondary
pumping station for on-going lift irrigation
project. Further it is planned to replicate
same exercise in adjoining area to develop
storage tank for water collection through
drainage networking.

Plan of the Project

Area for future drainage
water collection tank

Started water filling in storage tank
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Kharif crops harvest and rabi sowing:
Early kharif sown fields (D1, D3, D4, E5, E6)
will be ready for harvest late this month.
Harvesting of threshing of soybean crop in
these fields will be taken care of. Some of the
fields allotted for experiments during kharif
season remained unsown due to pandemic
situations and limited access. These fields
(B2, B4, B5-6, C1, C3, C4) are ready for rabi
sowing. Therefore, early rabi sowing will be
these fields
preparatory tillage operations as prescribed

targeted in by following
by the scientists.

Weed management and campus cleaning:
Weed management will be issue again this
month because lot of seed load exists in
fields and all over the open areas. Integrated
weed management practices followed during
August 2020 will be repeated for effective
control of weeds. The opening up drive under
pandemic situations for last five months is in
process. Therefore, campus cleaning will be
an important task ahead during this month
to maintain aestheticism of campus.
Cleaning operations to eradicate parthenium
weeds and make the campus plastic free to

be taken up again as a campaign.

Preparations for pomegranate hast-bahar:
Hast-bahar in pomegranate is supposed to
be the safe fruiting season under oily spot
Last year (2019-20) the
stress required for hasta bahar could not be

risk conditions.

instigated due to delayed and heavy return
monsoon. This year it has been decided to be
prepared for hast-bahar in experimental
orchards. Spraying of foliar nutrients along
with agrochemicals to be continued for
maturity. Bunds/ raised beds to be prepared
to get rid of water stagnation. Defoliation will
be activated by spraying of agrochemicals.

Preparations for forward pruning in grape:
Production phase of grape is at horizon. It is
necessary to get ready for forward pruning.
Field operations like soil pulverizing and
fertilizer application before pruning to be
completed. Spraying of fungicides, biological
control agents to be done to lower down
inoculum load is required. Foliar nutrition
will be continued to achieve cane maturity
and increase food storage. Rest period of at
least 7-10 days will be imposed by water
stress followed by defoliation chemically or
manually. Date of pruning will be decided on
the basis of prevailing weather conditions.

=AUl B

Dragon fruit field developments

Ll

i

Developments in experimental field

i
RN

Weed management with herbicide spray
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Challenges Ahead

Drainage issues reported last year

Drainage issues: It had been experienced

during last few seasons that campus
receives two to three heavy showers of return
monsoon leading to drainage issues at
campus. The runoff water gets access to
some experimental fields too, affecting the
research. On the other hand, water escapes
the campus boundaries too to enter in
nearby fields. While remaining quantum gets
accumulated at two to three low lying areas
inside the campus where it has been
planned to store for future use. Therefore, it

is high time to work on drainage networking

project at campus.

Experimental field of Soybean

Contd. from page 2 ...

Pomegranate maintenance: Prevailing
weather conditions affected ready to harvest
late ambe bahar fruits with fruit borer and
oily spot. The affected fruits were removed
and disposed. Regular spraying with
biological control agents and agro-chemicals
was carried to keep the pest and disease
under control.

Dragon fruit maintenance: There was
abundant flowering during second as well as
third flush.. It was very much necessary to
take care of plant nutrition, plant protection
and clean cultivation for maintaining
hygiene. It was taken care of by removing the

Spraying with blower in dragon fruit

Fruit fly and borer menace in orchards:
Fruit fly and fruit borer being polyphagus
pests, its menace in orchards is a big
challenge ahead. Especially fruit fly is very
hard to control when various fruits are at
nearby. It can infest guava, custard apple,
dragon fruit, citrus fruits, anola, fig, etc. As
the production season of these fruit crops is
scattered year round, the pest can get
preferred host easily for survival. Like-wise
pomegranate and guava butterfly that bores
the fruits also gets alternate host most of the
period of year. Therefore, these are to be
managed pest

management. Use of pheromone traps or

through integrated
light traps will help in monitoring the pest
incidence. Removal and disposal of damaged
as well as matured fruits in time will reduce
the inoculum load. Simultaneously frequent
like
and Beauveria

spraying of  biological

Metarhizium

agents
anisoplae
bassiana along with neem based or natural
pesticides is required.

damaged, under nourished and ripe fruits
time to time. The risk of fruit fly damage was
still there; therefore integrated pest
management  practices like uses of
pheromone traps, cultural practices and
spraying were performed timely.

Foliar nutrition management: Foliar
application of nutrients was preferred in
sweet orange, acid lime, dragon fruit, custard
apple, pomegranate and grape. The water
soluble fertilizer grades like 19-19-19, 0-52-
34, 0-0-50, magnesium sulphate and
micronutrient mixture were used to spray at
an interval of 7-10 days.
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Ughl dmolldl DofarfRll bt uaea i wael bl Addl @1 Aicicrol v Sirer 81 $3Abl Surarr Pt
il o sirol, wloret iR ftemlur w2 forlz wadl 31 srofierl g1, Jfder, Iuawil B scee 3R Acdt b
Rl o1 URNBID Al Jicretol bl PoICIAT DI U DI 8 So[ieIlol STAADAISIL DI AHSIOI 3112 AR U2 1l
T U9t 31D 31 368 YR b2ol bt ASTell Jolloll USHT Uditlol BRIl oI UreIf3ied 35931 3

Crop cultivation operations are carried out under the supervision of farm technical staff.
Its quality depends on the knowledge, skills and attitude of farm staff. The development of
research fields and facilities, equipment used and farming practices adopted affect experiments
and the efficiency of operations. Understanding research requirements and planning to meet
them on time and in a cost-effective manner are the primary objectives of farm personnel.

Some concepts which are the bases for any
agricultural experiment in obtaining valid and
meaningful results are discussed.
Experimental Error

The concept of experimental error determines
whether the differences observed between two
treatments are real. In an experiment, all the
plots receiving the same amount of nitrogen
should give the same yield of crop but in
reality this never happens. This difference
among experimental plots treated alike, called
experimental error, happens because every
spot in a field is not exactly the same in terms
of soil, fertility, moisture and micro-climate.
Therefore, every experiment must be designed
to contain a measure of experimental error, so
that it can be ascertained whether the
difference is real or by chance. Replication
and randomization are two essential
components of an experiment which reduces
chance variation and bias.

Replication

In the same way, at least two plots of the
same variety are needed to determine the
difference  among plots treated alike.
Experimental error can be measured only if
there are at least two plots planted to the
same variety (or same treatment). Thus, to
obtain a measure of experimental error,
replication or repetition of treatments is
necessary.

Randomization

To avoid any bias, treatments should be
assigned randomly over the experimental field
so that a particular treatment is not unduly
favoured or handicapped.

The manner of conducting an experiment and
the scientific techniques to be applied fall
within a scientist's domain. However, senior
farm services staff too should have an
understanding of how held operations impact
experimental data, which held operations can
be the major source of experimental error and
how such unintended errors can be avoided.

Sources of Experimental Error

Soil Heterogeneity: Variation in soil
texture and depth of topsoil can alter
nutrient and moisture availability to the
crop. Such inherent soil variations should
be tackled during land development. by
ensuring that held boundaries include soil
of reasonably uniform texture and depth.
Residual Fertility: Non-uniform residual
soil fertility can be due to variable rate of
fertilizer used, different plant densities,
crop combinations and non-standard plot
sizes. Experiments that leave residual
variation in soil fertility should be allocated
fields on a long-term basis. Fields under
crop rotation alleyways should fall on the
same spot every season.

Faulty Fertilizer Application: Lack of
precession in fertilizer application can be a
major source of error in experiments.
Non-uniform Topography: It can cause
soil erosion and leave little or no topsoil at
places, thereby affecting subsequent crops.
It also results in uneven irrigation and
drainage leading to patchy crops growth.
Land levelling or terracing fields can
overcome these problems.

Substandard Tillage: Substandard tillage
can cause variable tilth in the field. To
obtain uniform depth and tilth across
fields, the equipment to be used depends
on soil type and moisture.

Pest Damage: Pests can drastically reduce
yield and ruin experiments. Since rain,
wind and temperatures can affect the
effectiveness of spraying, these must be
considered before spraying a field.

Delayed & Poor Weeding : Weeds compete
with crops, take up nutrients and deplete
soil moisture. Delayed and poor weeding
operations due to inadequate tools or soil
moisture can jeopardize experimental data.
It is advisable to complete at least one
replication on the same day.
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315{ol g8l #1d 31 &lol arell B 3iveflRr get 31 sy
adcl, P Tl SISIASI (oIt oficil P fdbol Blol B
PRI 8t DB 3| D3N Al AIGS! ofld A dlerel bt
81N 3 URCRIIC A8 g8l U IS1 AGIBIAA US 8] cIoresT 60
A 80 Bblc 3>ar 8ldl 8 el BaArerRr bl dRIs, 9vd Usrst
81l 31 olrell & fepolle el A8, At USG9l i PIbl urRI
S 81 $AD] BIel US A IAR clol U2 fb2 391 311l 31 vp
q81 31 BT ol Alel P < 9 el 31 el a8 A Aba,
31663 A fRipofl, Al der scd etdl o1 bt Bl 3l
ctor99l 4 fircfiefics ot @8 o1cT ad @ v AR IakIAa
forapcian? offd PR usdl 81 Farg w3, dizar 8lar 8 e
sllgol U g8 A b UPR Pl G fofaerdr 31 url 36156
P urdl SR 7 A 20 Al € ARIATDR Bl 3 A Dal-bal
o[cbIcl 81 81 Wel aid 31 &l 311 8, Aa Al Ulel Iyl
3 o1 Bl 31 sordt aochl Mt Foier oft At 3| wer Y
3IUSIOR 5 AT 7 I dIcl SIG 3 YUIAUT ARL P &t clold
8 q offoret 9 uwd & 2 3 5 Al cid A wel wedl srazen
31 33-dlcl e udol U3 §13-¢IIcT 351 b Bl SIId 3l Wedl bt
3lel SRID2 d FAIG DAlell Bldl 81 Wel 8l 3r5]ol dI st
81 315]ol J81 DI o1l FATH oI, 3T d URGID BIdI 3l
315fol SIIfel &5 et A DI Uogs UDR D el I
31 ure I 3 3iiufer Stfer bt usrer w6l dad SIe3l 3l
BIcl U At Shadel U2 it 3ot ARIRIfoID 3101 q Sfiwefir
ustra Jdel frool 31 Al 316jot bl Bict 3o=1 Us] b etoll
3 o8l aiféip At qe o Bidl 81 omRar 2fdd A8 It
3iG2 A I A1 391 fo1e Blddl 21 Us U3 3 BIcl ol dig2
P ¥4 I 32 3MIcdl 3| Rifcd US DI doll 95 dlsT Bl 3l
31jol bl BIcl DI IRAID A 9fietet Felrol 3 qul »u 3
d6 1 SIer 3l alRNdell 3 3efol U @cRIeT Adedt
yafera Jcafer urd siiwfer 31 rsfol el o1l 31 urclior a
smegford fagrell 3 vt #Aadic 3l b2 off eff-efie ofter
DRI gRI oAb ufciurga 31d Big 8id dcl S 38 2l
* 3jol &l BIcI & IRA dcd 3- diel AscrRe3del,
31aifora 319, WiScilol, Sforod del di¢orA PIdlolc,
A, AvofifSra, sicyaiforret eraur usara 8l

* fafdreol URIGH gRI URI SR & b 35]el A &a Ht
UfORIl P et f3reldl &, Fuocol a1fel 8ft pat &l Sl 2
forst eTauil P AgH FU 3 Iufed Slol b PRYI AS
o dia ectoft 3eieio 8t 8

31olol a8t (Terminalia arjuna)

Arjuna is a medicinal tree originating in

India. It is also called Ghaval, Kumbuk, Neer
maruthu and Nadisarj (growing on the
banks of river). It can grow about 60 to 80
feet high and is found in the foothills of the
Himalayas, along the drains in the arid
mountainous regions and quite a lot in
Bihar, Madhya Pradesh. When its bark is
removed from the tree, it grows again. The
bark is recovered in three-year cycle. The
bark is white from outside, smooth from
inside, thick and light pink. About 4 mm
thick, this bark comes out automatically
once a year and falls down. The taste is
astringent, pungent and a kind of milk
comes out from the tree on tattooing.
The leaves are 7 to 20 cm long rectangular
like guava leaves or are pointed at some
places. It flowers after spring, have a mild
aroma. Fruits are long-elliptical 5 or 7
striped grow in the month of Shravan and
ripen in winter. The fruits are 2 to 5 cm long,
green-yellow in raw condition and turn
brown-red color when ripened. The fruit is
tasteless and astringent. The fruit is the seed
of Arjuna. The gum of Arjuna tree is clean
golden, brown and translucent.

At least fifteen types of trees of the
Arjuna species are found in India. For this
reason, it is very important to identify tree
with medicinal properties. Even the bark
resembles similar, but their chemical
properties and pharmacological effects are
completely different. The bark of the right
Arjuna is much thicker and softer than other
trees. The bark comes off as a smooth sheet
from the tree. Because the trunk of the tree
is very wide. The bark of Arjuna is dried and

kept closed in a dry cool place. In
homeopathy, Arjuna is a well-known
cardiovascular medicine. There is a

considerable difference between the ancient
and modern scholars in Arjuna related
beliefs. Nevertheless, the gradual rendering
of inflammatory work is now being proven.

* The main constituents found in the bark of
Arjuna are beta-cytosterol, arjunic acid,
freedalene, tannins, and calcium carbonate,
sodium, magnesium, and aluminum salts.

* It has been reported that the heart muscle
gets strengthened by Arjuna, beat speed
decreases. It is a cardiac stimulant due to
presence of mineral salts in a subtle form.
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Plan For Progress

The month of August 2020 exhibited
positive outcomes of the efforts of last few
months. The proposed development of ‘water
storage tank’ at southern side has been
completed and put to use. This was the most
required facility for irrigation water management
at campus. Lot of scientific deliberations were
experienced for investigating flowering behaviour,
yellowing and early fruit drop in dragon fruit.
And in spite of rainy weather, weed management
could be achieved at least in priority areas.
However, lot is to be done ahead to make the
research farm management more accountable,
facilitative and presentable. It is to be supervised
more scientifically to avoid experimental errors.
Pest and disease management under changing
weather conditions is to made more precise to
make orchards ready for abiotic stress research.
The issues related to fruit fly infestation in
dragon fruit, custard apple, pomegranate, guava,
etc. have be tackled wisely through integrated
pest management. Use of biological control
agents for disease and pest management is to be
continued further along with foliar nutrition to
counter deficiencies if any. Preparations for
‘hasta bahar in pomegranate and ‘“forward
pruning’ in grape have to initiated carefully
under predictions of good return monsoon
showers. Therefore, its time now to be more
responsive and responsible towards research
farm management.
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