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COORDINATGR'S REFORT - 1982

- Gopal R. Rajbhandary®

Maize althoush being the second most important crop in Nepal and staple
crop of hills and high hills (60 percent of Nepal's population and 71.15
percent of the total cultivated area under maize in Nepal except winter maize
cultivation) has static production due to numerous reasons, The crop is grown
as rainfed in the monscon season, under varying conditions of moisture,
generally subjected to periodic and erratic drought or excess of water,
without effective weed and pest control and usually under low fertility
conditions. In generel, it is grown as a subsistence crop in the marginal land
or i .ol wherc nothing con be grown excepl maize with very low levels of

management and few inputs.

However, in the sub-tropical regions (Terai and Inner Terai), vhere maize
is grown as an irrigated crop (not entircly dependent on rain) with adequate
inputs and management with favourable environment of winter, the producticn

is quite high i.e. 3 to 6 metric ton/ha,

Unfortunatcly, this year too, we had very bad weather. In most of the
areas, maize could not be harvected becsuse of drought, At NMDP Rampur, we
planted very few trials, which were not successful. We had to plow most of the
area jin the seed multiplication block, The winter crop has also been hit by
drought especially in Chitwan, We had inscct problem at NMDP, especially
Field Cricket (Acheta pssimilis) during monsoon und Armyworm (Mythimnz
_ﬁ_ﬁm) during winter,

RAINFALL AT MMDP, RAMPUR (IN MM, )

Year/Month April May June | July |Auust [ Sept |Oct | Nov
1980 8 168 325 376 376 25 | 52 0
1981 137 280 272 677 445 NG 1 25
1982 17 2/, 120 208 119 164 5 17

# - Coordinator, National Maize Development Program (NMDP), Rampur, Chitwan, Nepal.
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Besides these, the confidence of farmoers! is increasing about the
acceptance and effectiveness of minikits and its production. In 1980/1981,
& survey was held by APROSC on the request of HMG Ministry of Agriculture,
but unfortunately the findin:s are not yet published. However, a part of it was
presented on a Seminar on 'Appropriate Technology for Hill Farming System!,
The farmers arc optimistic about its quality and producticn and are even ready

to pay for the minikits, if availablec,

The minikits which have bu n distribut..l! for the 1.5t 5 yorrs 1.e, 1978 te
1982 have shown very good impact among the farmers of all the districts and,
therefore, there is more derand for ninikits every year, Unfortunately, we
have to cut down the number of minikits because of an inadequate fund,

AVERAGE YIELD OF MATIZE TN ki/hg OBTAINED FROM MINTKTTS#

National Overall Averaze Production of Minikits
Year Eastern | Contral Western Mid and Far
Average |Average Rejion  Resdon ftegion Western Regions
1978 | 1664, ,‘ 2862 285/, 2804, 2960 ’ 2830
1979 | 1281 280/, 2658 2648 20637 327
1980 1611 2807 2545 2775 3080 2528
1981 1612 2507 2261 3039 2896 2330
1982 | 1542 2490 2384, 2574 2562 2440
Averapge542 [ 2694, 2601 2768 2827 2680
Percentage of ‘
Increnent over I Thdd | 68,7 79.5 83.4 73.8
National Avemg?

* = hverage of 2341, 1904, 1325, 1282 ang 1050 feedback cards from 1978,
1979, 1960, 1981 and 1982 monsoon scusons respectively,

+ = Estimated yield,
BREEDING, VARIETAL IMPROVEMENT AND GENETIC UTILIZATION

The famers' condition usually demands a varicty and/or varieties which

are having specific adaptability, maturity and grain type ete, Therefore,
NDP is exerting its efforts to develop broad gene pools as functional
resources i,e, genetic diversity and variability,
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So far, we have developed seven pools - Ganesh-2, Rumpur-2, Manakamana-2,
Manakemana=1, Rampur-1, Arun-1, and Arun-4. Each pool is grown at more than
one ecologicel region. A mod/ificd halfesib method of selection is used for
recombination and improvement of ;enc pools, Superior familics are identified
by a group of scientists, (keeping all the quantitetive and qualitative

characteristics in mind) who mainti.in a high level of genetic variubility,

Two hundred and scveniy-nine families of Arun-1 were sclccted from monsoon
planting and were advanced during winter, This material can be immediately
used if there is urgency. It matures in 85 days during monsoon and 105 days
during vinter at NMDP Rampur. We are also advancing Arun-2 to Arun-4 for crop

hazards and yicld,

Three hundred and forty-nine families of Manakamana-1 were selected during
monsoon at PAC and advanced during winter at NMDP, Rampur, This material wes
much liked by the farmers who visited this farm on the 'Rastriya Krishak
Bhramen', This can also be used if there is an urgency. This is a top yielder
and is preferrad by farmers in FFT, Rampur-1 is also liked by the farmers in
Chitwan, but it needs furtier improviment, Likewisc, the improvement work is
in progress on Ganesh-2, Manakamana-2 ond Rempur-2. Especially Rampur-2 was
sent to the Suwan Farm, Thailand, for downy mildew scrcening and about 1000

best performing lines were sclfed for future work.

The demand for hybrid meize i increasing in the Terai during winter.
Hencc, NMDP is developing the inbred 1ines from our most adapted population,
It takes at least 10 to 12 growing scasons to develop a hybrid and therefore,
to meet the immediate demand we are develeping varietal crosses. We-hawve tested
some of the Pioncer Hybrids (Pionecer 440 - 1786 k/ha, Pioneer 6875 - 1340 k/ha,
Pioncer 410 = 1354 ¥/he, Pionecer /444 = 689 ky/hn and Pioneer 2216 - 3431 kg/ha).
These materizls arc late and low yieclders than the standard check (Rampur
Composite - 3484 k/he) during monsoon, but Pioneer 6131 seems to be good dwring

winter and necds further testing,

In Fingermillet, 26 best genotypes were sclected out of 89 lines which
were collccted within the country, In the varietal trial, Rampur Local was
the best yielder {4580 k¢/ha) but it was late by about two weeks than
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NE 2101-21 (3453 k&/ha) and NE 1104=13 (3400 k/ha). Tn sorghum, M9089,
(ICRISAT) has yiclded the highest (2704 ke/ma).

PEST AND DISEASES

During monsoon, there was an outbresk of Ficld Cricket (J_\_th_tg., .&Séimilig)
in the Chitmn Valley and its population wos found to be about 6000 erickots/ha.
Poison baits a% the rate of 15 kg/ha (Maize ¢rit - g, Chlordans dust - 100 g,
Mustard oil - 2 teaspoonful, Sugar - 200 7 and water as nceded) were used to

contral the insect. Maize borer (Chilo putellus) was not serious but

Armyvworn (m"}mﬁ seps {_L_tg) caused quite hijh damage during winter,

In general, the incidence of discases were very low this yeer because of
prolonged drought, But cemmen rust (Puccinia sorghi) was very severc in
certain hilly districts, During winter the invasion of Crazy Top

(Sclerephthora magrosporn) and Fusarium Stalkiot were very high and the yield
reduction was ostimated upto 64 percont,

Bacterial Stulkrot (Epyisia carotovers) is the main problem during
monsoon und efforts arc being made to develop a variety rosistant to it.
However, we could trcc few resistant lines, which werc sclfed for future

work,.

In Fingermillet, the blast (m&i _gpn) is the major disecase which

is causing the yicld rcduction.

ON~FARM RESEARCH AND EXTENSION

locution testings arc very important to sereen the genotypes and to

evaluate practices. Hence on=farm rescarch is the main tool for the researchers
to judge tiheir varicty and/or practices, In other words the farmers! acceptance

is a relevent indicator for the sucecss of research findings.

#lthough, I have mentioned ot scveral occasions that the feedback inforw-
mation both in minikits and FFT arc Very peer or unreliable and so once again
I have the samc complaint to you all who arc involved, As you know, the feed-
back information is very important to ecvaluate our efforts, Hence, I would

like to urge my colleagues to Please, scnd us reliable information in time.
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We have conducted 10 varietal triels and 12 menagement trials in our commend
area, Among the varieties, Rempur Composite is still standing first (3886 k/ha)
and in management trial, the seeding behird the plow and with 45 k§ of N/ha as
a side dressing gove the highest yield of 3276 k/ne or in other words, 1 kg
of Nitrogen tn 19 k of maize grain,

This year, we will be distributing 6400 minikits during monsoon, 2000
minikits during winter and 370 minikits during spring in maize as well es
1500 minikits in fingermillet,

SEED MIITIPLICATION

AIC in collaboration with ADB, ADC ard Agriculture Botasy Division, has
ran the seed mltiplication program - 244 hectares in Bara, 83 hectares in
Parsa, 80 hectares in Chitwan, 40 hectarcs in Dhanusha and Mahottari and 25
hectar2s in Morang districts, The crop in Chitwan was not so good because of
drought, but in the other locations the crcp was very goed and I am sure ALC
will be able to collect enough seed requirsd for the next year,

This is the fii1st year AIC has imported 190 metric tons of Pioneer Hybrid
seeds from India (Pioncer 410 and 4L40) through Nepal Seed Company (P, ) Itd,,
Nepal. But unfortunately, the seed could not be consumed because of delayed
delivery, price fixation and lastly, lack of publicity,

IOUR AND TRAINTING
1 visited Suwan Farm, Theiland, to evaluate our matcriel (Rampur-2) -
against downy mildew. Mr. Cun Bahadur Thapa, Junior Technician went to

Thailand for 4 months training in Maize Breeding and is just back.

Dr, B.I. Renfro, Asian Regional Maize Coordinator and Plant Pathologist,
Rockefeller Foundation visited Nopal from July 13 to July 27, 1982 to evaluate
our werk in Maize Disenses and has submitted a report on 'Strategy for the
Control of Maize Diseases in Nepal', Ve will be adapting his suggestions to

csombat the meize diseases in our pools,

In the same way, Dr. C.E. Wassam, Professor of Plant Breeding in Kansas
State University, USA visited Nepal from July 31 to August 10, 1982 to
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evaluate the breeding program and had out lined our future breading work, He
appreciated the procedure being followed at NMDP,

Monitoring tours were organized tc cvaluate FFT, minikits and breeding
materials, There were five teams who visited Dhanluta, Trahthum, Kabhre,
Dolakha, Ramechhap, Sirdhuli, Gorkha, Tenahun, Lamjung, Palpa, Syangja,
Nawalparasi and Ma]cwahpur. Duri | the tour, the teams also visited several

farmers' field to study the situation of miize,
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QUORDINATORE REPGRT

Glad to see the comparative data for Pioneer Hybrid
as compared lo our recommended varieties. These data
are for surmer only, Whem such data for winter seasan
would be available ?

We ar codduawing traals-dn wintar adse, We might be

able to present comparative in the next workshop,

What is the modified half-sib Sy3tem af breedimg you
mentioned ? A complaint from hills is thaet 211 the

improved varicdies except Armn and Locals sre all oo
tall and lodre in the hills, Can this be corrected ?

¢ The systen mentioned is Ralf-5ib, not o medified nalf-

sibs Ve are sclecting for shorter plant height and
the recent versions of our recommended varieties are
less lodging cven nt higher hills.

What are the basis of wsing medified Balfesib sele~
ction method ?

It is simple half-sib secleadion method being follawed
based on the facilities availahle with NMDP,

You mentioned the use of poisem bait to cenirel field

crickets, How effective was the pest control meesure ?

! This methed wos very effective in controlling field.

crickets. On samling, over 90% contral wes sbserved
in the baited fields,

Why did you use poison baits to eontrel field crickets ?
Did it ecausc loss to the crep ? If yos, can you produce
data which jus¥ifies the need for the control of this
so—called pest ?
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Ra jbhandary ¢ The pest incidence wns severe (which is evident form the
s1ides shown) and almost all the growing seedlings were
cut. Dascd on available literature, the poison. beting
was dor to control the pest. Ve could not dare to wait
and computc the yitld losses causcd by this pest and
henee can not supply you any yield loss data to support

the ifiscct contrcl.

Wt is your prosram against maize rust in hills ?

K. L. Manandhar

Serceming nopinst maize rust 4s continuing at Khumaltar

and Kakani.

Rajbhandary

B, Upadhyay Whnt is the crusal organism of Crazy Top diseasc ? VWhat

stratogy is being follewed to control it ?

The ceusal orsmnism is probatly Sg oropthers sp. We have

.not_b;*cn able to formulate any study against this diseasa.

Re jbhandary

Gokarna G.C.

In Western Palpn district, I have observed severe attack
of Downy Mildew on local vericties. What is the control

measure ?

We have Rampur Composite wnd Sarlehi Scto varieties

Rajbhandary
fairly resistant to DM,

What ~re further improvements needed in Rampur-1 variety?

B. Upadhyay

Ra jbhandary : Plont height, maturity end tolerant level to different
cropping hazoards are n fow aspocts of improvemont,
AR. Lohani : Total area and production,of maize in Nepal with special

reforonce to improved varicties should have been included

in the Coordinator's rcport.

Thenk you very much for your sugpestion.

Rajbhandary
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NMDP V/RIETAL TRIAL = 1982

= Keushal lal and
Toy:x Nath Mishra#

ABSTR.CT

The objective of this investigation wis to find out superior maize feno=
types for different agro-climatic rojions of the country, idtogether, nine
genotypes were included, including twe standard checks and farmer's Variety
as & local check, The perfcrmance of the ontries vere not consistent across
the locations, 4 genotype X cnvironment intcraction was visualized to sone
extent. Rampur Composite and Khumal Pruherlo were still the highest yielaing
at lower and higher clevation respectively, srun-2 and frun-4 were the
carliest among the sroup Loth st higher @l lewer clevations at Kebhre and
Lumle the farmer's vericty wes found supericr to all the entries., A higher
percentage of car rot was reported in rmewt of the entries included in this

experinent,

INTRODUCTION:

dgricultural experiments, such es veriety tests usually are repeated in
various loecatiors for number of years, This is necessary because the effect
of most variables or factors vary considerably from location to location as
well as from year to yuar, Under conditions of hich locaticnal and seasonal
variability it is cften cxtromely difficult to discriminate botween varieties
when averaged over-all locations, To overcome this difficuWlty, one has to use
more replications at cach lecuticn end has to stratify the locations on the

basis of their averapge response und their variability of response,

In agronomic creps, nost qenstype X environment studies have been based
upon resicnad yicld tests, often invelving locations with diverse climate,
soils and prcduction practices snd cultivars frem different breeding programs.
Howover, Pedersen gi. ol (1978) have damonstrated that adaptation of some of

the above methods may be used carlicer in breewing programs.

# = Assistant Maize Breeders, MMDF, Rampur, Chitwan, Nepal.
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Our most of the recommended varicties are setting cld in respect of traits
other than the yield. It ic becoming vulnerable to different discases and pests,
So the main objective of the cxperiment was to find out superier genctypes for

different agro-climatic r¢;-dicns in the camtry,

MATERTALS AND METHODS:

This triel was conducted at 16 locatirns situated in different ogre-

climatic conditions within the ccuntry, Flots were organized in Randemized Comple-
to Bleck Design with three replicaticns. Flot size was 15 m2 4n the low and

mid altitude arcas and 9 n? in the high hill 1ccaticns. <ltocgether ten cntries
were included but results have been compiled cnly for ninc entries as one of

the entries 4id nct pomminate satisfoctorily at mest of the locations. The

rate of fertilizer application was loft to the eocperaters to dceide

according to their soil condition arnd availability of the fertilizer, However,

a dose of 120:60:/0 k3 NiK/t along with all the plant protcction measures

(as ond when nccosrmry) was reeomaended, The plant pepulations was supposed

to be 53,000 plants/hn (75 X 25 cn spacing).

Statistical analysis was done only for yicld as dnta sheets were received
very lete, However, the mean of 011l other important traits are included in
various tables, Data had boen compiled in two sets one feor hills and the other
for low and mid altitude arca, 4t Lurde, farmer's varicty wis Kakani Pahenle
and at Pakhribas, Janzki Scto, Suwnn 8075, Cuyuta 7632 wis  included instead
of irun=2, Rampur Compesitc ond Khumel Pahords reapsctively. Genotypes included
in this experiment were extrected from the populations develcped by the

National Maize Devilopment Progran (D),

RESUITS ,MD DISQUSSIONS:

Grain Yidld

The mean yicdld of the individundl lecations are presented in tables 1 and

2, Thers was ne si nificant difference in yicld of all the nine entries at
Rampur, Nepalgnnj, Surkhet, Dendapakhar, Kebhre and lumle, Ylewever, Munakamana-2,
Rampur-2, arun=-4, Rampur-l and Frarmer's lcead had the highest yield at Hepalgenj,
Rempur, Surkhet, Dandapakhar, Kabhre and Iuide respectively (Tables 1 and 2),

4 significant yicld difforence, amony the entries was obtained at Doti, Kankai,
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Khumaltar, Parwanipur, Pakhribas and Jumla, 4t Doti, Ganesh-2 (5387 kg/ha) es
superior to all the entries and farmer's local was thc lowest in the yield
performance. However, there was no significant difference between Ganesh-2 and
Bampur Composite, Ganesh-2 and Khumal Pahenlo, (the two standard checks) and
in the same ranner, Gancsh-2 and Manakomono-2 and Arun-2, Ganesh-2 and Arun-4.
Gancsh=2 differed significantly with Rampur-1 and Rompur-2 and Farmer's local,
The yicld range at this location was (2887 to 5387 k/ha),

At Kankei (eastcrn Terai), Mangkemana-2 was the highest yiclding while the
Farmer's variety was the lowest., The standird check Rarpur Composite and Xhumal
Pahenlo was 4th and 8th in the rank respectively. No sipnificant difference
was found between Manakamana=2 and Rampur-2, Rampur-2 and Ganesh-2, Ganer =2
and Khwid Fahenlo, Khumad Prhenlo and irune4, Rampur-1 and Arun-2, Manskamana-2
differed sijmificantly from all the entries except Rampur-2. No difference was
fourd between Farmer's varicty and Jirun-4, 4run-2, Rempur-1 and Rampur Composite,
Only Ganesh-2, Manakamana-2, and Rempur-2 were superior to Rampur Composite
whilc rest of the entries werc not, HMamkamana~2 and Rampur-2 were signifie
cantly superior te 2ll the threc checks, Khumzl Pahenlo, Rampur Pahenlo and
Farmmer's varicty (Table 1),

4t Khumaltar, a significant difference was found among the cntries, Rampur
Composite wns the highest and Farmer's variety was the lowest in yield perfor-
mance, However, there was no sifnificant difference betwcen Rampur Composite
aend Khumal Pghenlo, Rampur Cemposite and Ganesh-2, Rampur Composite and
Rampur-2, Rerpur Cerpesite and Manakannna-2, Rarpur Compesite and Rampur-1,
drun-2, faun-4 end Fermer's varicty had significantly lower yield than the
two checks Rampur Composite and Khumal Pahenle. There was no significant
difference between Farmer's varicty oand run-4 and Farmer's variety and Arun-2
(Tavle 1),

At Parwonipur, the over-all performance of the entries was lower then the
other lcecations, Jirun=2 was the highoest yiclding among the nine entries and
Ranpur C-mosite the 1-west, VUn significant differcnce was found between
drun=2 and Manakanmana-2, Arun-2 and arun-4, Arun-2 and Rampur-2 while it
differed sipnificantly with othcer entrics, firun=2 had significantly higher
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yield than Rampur Composite an2 Kipmal Pahonloe, the two checks, Ganesh=2,
Manakamana-Z, Rampur=2, Arun-4 sad Khumal Pahenlo were at par (Tablo ).

#t Pakhribas, the standard checks (Rampur Composite and Khumal Pahenlo)
were not included in this trial, Suwan 2075 ws the hichest yielding (2800 kg/h)
and the Farmer's variety was the lowest, However, there was ne siynificant
difference between Suwan 8075 and Ranpur-2, Rarpur-2 and drun-2, Arun-2 and
"Rampur-1, Cuyuta 7632 and Lrun-/, irun-4 and Ganesh=2 and Farmer's variety,
Farner's variety was ut par with Cuyuta 7632, irun~/ and Gancshe? (Table 2),

4t Jurla, Kmumal Pahenle (Chock) was the hizhest yiclding (2154 k/ha) end
of course, thc famer's variety the lowest (1198 ky/m), However, there was no
significant differcnce botween Khumal Prhonlo and Menakamana-2, Ganeshe2 and

Rampur Compesite, Rampur—2 and Aran=2 (Taile 2).

The mean yicld of oll the locations arc presented in tables 8 and 9, This
presents a clcear picture that cur Cheek, Rumpur Corposite and Kimmal Pahenlo
were superior re all cthur cntrics included so far, The lcvel of simificance
could not be enswered at this Jjuncture, since the combined analysis ms not

been carricd cut,

Days to 0% Silkin;
This is onc of the important treits for which the brucders always strive

for 4t. Ferncr's varicty was the earlicst than cven Lrune? by six days at
Doti, while at other lncatinns consistency was not mintained, it Kekani,
Ganesh=2, Fanakarvina~2, Rampur~2 and arune4, and frun-2 were 7 to 14 days
earlier than the locid, Yhereas at Khumltar, it wes cither at par or 2 - 7
days earlier than cther cntrics, & ain at Nepalpanj, it was the late meturing
in the group, Not much differcnc: wes fowd at Parwanipur and Surkhet
locations, Armun-4 anl Jrun-2 were carlicst at nost of the locations (Table 3),
The mean of all the lacaticns aro presuntuc in Tables 8 and 9, The range of
flowering was found fren 55-61 days at low and rdd adtitude locations and
95=114 days at hirh hill lncations, itmost all entrics took longer period
for flowering at higher hill locations than the lew and nid altitude areas,
Arun-4 and irun-2 were the carlicst eoven at high locations, & difference of
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0-7 days was found between the Farmer's verieties and other entries in the
series,
Plent Heipght

The mean height of individual location is presented in teble 4 and the
combined mean is presented in table 8 and 9, A difference of 0=€ cm was
reported at low and mid altitudes while at high altitude, all the entries
wore shorter by 2 to 28 centimetre than the Farmer's variety. Atmost all
the experimerital varicties were taller at lower elevation than at the higher

elevaticng.

Root and Stalk Lodging _

The mean of &1l the lccations (combined), is presented in tables 8 and 9,
Arun-2 and Rampur-1 had the highest root lodging at lower clevations while
Farmer's variety had thc highest at higher location (20%), The stalk lodging
of 6~12% was reported at low clevations while at higher locations it was from
0-9% . No stalk lodging was reported in drun~2 and Rampur Composite so far.

There was not much difference among other entries both at low and high

elevations.

Diseases
The curvularia leaf spot was reported frem mest of the locations while

diseascd ear and rust infection was observed only at higher locations. The

data iz presented in tables 7 and 9. A high percentage (13-31) of ear rot

ws found in a1l the experimentol varieties included in this cxperiment,

the lowest in Farmer's variety being 13% only. The highost (31%) ear rot was

reported in Rampur-2 (Tables 6 and 9).

The performance of different entries at different locations are quite
inconsistent, It certainly shows scme Geﬁoty‘pe X Environment interactions.
This leads us for development of a specific breeding progrom in thosc arcas,
Though we test our families in some locations outside Rempur, but it is not
to tho extent of breeding standard,

We have observed the taller plant type at lower elevations and shorter
plant type at higher elevations which are mainly due to temperature gradient
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at different elcvation around the country, Jn inverse relation was found in
case of flowering period, which arc a;ain duc te the effect of chilly whether
prevailing during carly staze of the vegetative growth period,

We found a higher percentaze of cob rot in Rampur~2, which was mainly
duc to the adaptation of Rampur-2 to the lower elevation creas as it has not
been bred for the high hilly areas,

REFERENCES :
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Table o, 1: NMDP 7.RIET.L TRI4L — 4982 ( 104 iND MID AITITUDE LOCATIONS )
S1, |Entries Mean Yield in ke/ha,
No. Locations Doti [Kenkai [Khumaltar |Nepelganj | Perwanipur | Rampur | Surkhet Mean
1 Ganesh-2 5387 | 3613 6653 73 2267 2709 2133 3848 (3)
2 Manekemana-2 | 5280 | 5053 6547 D47 2600 2394, 2160 3846 (4)
3 Rampur=2 W27 4T3 6573 37£0 2493 3357 2240 3863 (2)
4 Arun~/ 5120 | 2720 5293 4013 2537 2315 2610 3527 (6)
5 Armun-2 5280 | 2467 4200 3653 . 2813 1915 1947 3182 (8)
6 Rampur—1 LA2T | 2347 64,00 4700 2133 2739 1693 3491 (7)
7 Rampur Corp(Ch) 5120 | 2040 7173 1953 1267 2551 1107 4873 (1)
8 Kmmal Pahenlo| 4533 | 2973 5693 1027 2200 2612 1760 3542 (5)
(cn)
9 Farner's 2887 | 1707 3920 3320 1560 2085 1400 211 (9)
Variety
F # # # NS * NS NS
v % 1. 21 13 20 12 19 9
1sD (0.05) 923 1080 1373 - 167 - -

/7 e/



Table Ne,2: NMDE VARIETAL TRIAL - 1982 ( HIGH .LLTITUDE IOCATIONS )

/e 1/

51, {Entries ! Mean Yield ¥/ ha ,
Mo, Locations I Dandapakhar Kabhre Turde Pakhribas Jurila | Mean
1 Ganesh-2 3667 4987 6955 1400 1858 ’ 3773 (6)
2 Manskamana-2 3844, 4827 7933 1850 2096 4110 (3)
3 Ranpur~2 2067 5653 7377 2350 1629 3815 (5)
4 Zrun—/ 2555 4400 7222 1417 1405 3400 (9)
5 irun-2 3733 4027 5267 - 1552 3895 (4)
6 Rampur-1 3911 5760} 7222 1833 1736 4192 (2)
7% Rampur Comp (Ch)f 2600 3893 5667 - 1830 3497 (8)
g Khnel Pshenlo (Ch) 2022 4960 7600 - 2154 4434 (1)
9% | Farmor's Varictgi'( Ch) 1955 5213 3667 1200 1198 3767 (7)

F ‘,( NS NS NS #* #*

o | 34 16 25 19 3

LSD (0.05) { - - - 483 84

(55% = Jonaki (Vhite) at Pakhribas - 2133 (3)

(7)* ~ Suwan 8075 at Pakhritas - 2800 (1)

(8)* ~ Cuyuta 7532 at Pakhribas - 1467 (6)

(9)%* ~ Kokeni Pahenlo «t Iurile -



Tahle Ng, 3: NMDP VARIETAL TRIAL - 19 & 2
S1. [Entries Davyvs +tno ®Mpercent silking
Tow snd Mid A)titude Iocations High Altitude Locations
| Do-[kan~|km-~|Nepal-|Par-|Ram=| Sur— Denda~|Kabh~ | Lum~ { Pakh~ |Jum~ [Kaka~
nal- warnis Hean ) Mean
No.|{ locations ti {kai |tar {ganj |pur [pur jkhet pakharire le jribasfla [ni
1 Ganesh~2 6 | 55 | 72 64 57 1 56| 54 | 60 | 112 84 86 { 112 1123 | 123 | 107
2 Manakanana-2 61 | 57 | 72 61 54, 1551 52 {59 | 123 86 85 ) 107 {129 | 123 | 109
3 Rampur-2 62 | 55 | 7 59 53 | 551 53 | 58 122 85 83 | 107 (124 | 122 | 107
4 Arun~-/ 60 | 51} 65 63 52 | 48} 50 | 55 [ 105 79 79 79 [120 | 107 95
5 Arun-~2 59 | 531 67 55 50 [ 49| % | 55| 103 78 79 - [105 | 110 95
6 Rampur-1 62| 64 | T | &1 571 0| 55| 62 { 120 {92 |98 | 118 {130 | 126 | 114
7 Rampur Cemp(Ch) | 62 | 54 | 72 | 54 | 57 | € | 57| 59 | 127 | 87 | 96 - 129 | 121 | 112
8 Kimmal Fareriio{Ch) 64 | 64 | 70 | 59 551 56| 53160} 126 | 8 | 90 - 1125 | 120 { 109
9 Famer's Variety| 53 | 65 | ™ 65 581 6] 55| 611 113 &9 88 | 128 |102 | 124 | 107
SEEEH IS
Table No. 4t NMDP_V.RIET.L TRTAL = 1.9 2 2
S1. [Eatries Plent Height in Cn
Loy nd Mid /1 titudc Leentisns High /Atitude Iocations
Do- |Kan~ | Kinu=- |Nepal—{ Par-| Rame{Sur-~ Denda~ [Kabhe= | lum~ | Pakhri- [Jum-
mel- wari= Mean Mean
No. Locations ti |xai [tar |genj |pur jpur |khet pakhar ire le |bas 2
1 Gancsh-2 2241190 | 212] 195 201 |165 | 182 195] 140 | 200 [228 | 143 | 172 | 177
2 Manckamana=-2 2451190 | 1981 220 (201 {165 | 178]| 199| 129 | 208 |[210 128 {181 | 171
3 Ranmpur-2 218|177 | 165 228 209 {165 | 183| 192 149 | 205 {212 134 165 | 173
4 Arun--4 224,(190 ! 1881 200 176 (153 | 200} 190| 125 | 1€8 {219 155 163 | 166
5 drm-2 260173 | 1581230 194 |10 | 177]| 187| 124 |182 {208 | 175 | 175 | 173
6 Rampur-1 2341186 | 1941202 (191 163 | 168 [ 191] 149 {218 (239 | 167 {187 | 192
7 Ranpur Comp (Ch) |255[189 | 175|218 [186 |165 | 190 | 197| 154 |23 |2:8 | 157 | 175 | 181
8 Khunal Pahenlo(Ch){ 255190 | 201 {218  |203 |162 | 200 | 204] 145 | 201 |2 | 1 57 1162 | 184
9 Farmer's Lecsl(Ch)| 199 188 | 160 | 205 [210 [162 | 1971191 193 |35 |23 | 123 131 | 192
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T No, 5: NMDP VARIETAL TRIAL - 19 8 2
Root Iodging and Stalk Lodging ( Percent )
S1. !Entriecs Kan~ Khue {Nepal-| Pare] Rane] Sur— Kabhe Pakhri-
Doti mnal - wari~ Mean Inmle Mean
No. Locaticns kui | tar {ganj rur |pur | khet Tre bas
1 Ganesh—2 6 - 1 13 51 10 7 27 1 15
- | = (=) - (=) 1(13) (9){(11) (-) (-) (7) (7)
2 Mansgkanana=2 3 1 131 12 7 15 11 7 "
R - | = |(2) - 1(2) {{16) (12) ( Z) (=) (- (6) (6)
3 1PUT-2 - 2 9 7 11 3 7
-1 -1 - (1) [(13) (8) (&) (7) (<) (6) (6
A * Arun—/, 6 2 {10 23| 10 7 20 7 11
=1 =€) | - () [Ge) (5] (7) (g) (-) (7) 217)
5 Arun=2 - 3.1 10| 24 |12.23 15
-1 =10 - [ R D] () (-) (-) (<)
6 Ranpur-1 9 2 | 13| 23| 12 13 7 3 8
com(om |~ | " )] - |(3) (12) (12) )| (&) () (8) (8)
7 Rampur Cerp(Ch - - ) 6.058 10 17 13,5
= =1 - (] e ) (& (2 (=) (-) -
8 Khumal Pahenlo(Ch) 3 3 13 81 6,671 6 24 16
- - 1{(3 - (=) [ (23X (1) (12) (6) (-) (=) (6)
9 Farmer's Local 3 3.1 13| 23| 10 11 24 26 20
-1 -1 () [GeY ()] (&) | (3) | (%) (9)
() Stalk Todging in parenthesis; Ch = Check, S
- N -
Iable No, 6: NMDP VARTETAL TRIAL 1982 SUMIER
Percent Diseased Ear
SeNo.|Varictics/Loc, | Kmumaltar | Kabhre Pakhribas Turle Mean
1 Ganeshw2 5 40 23 24 23
2 Manckamane=2 10 38 32 36 29
3 Ranpur-2 11 43 38 33 31
4 Arun=4 10 28 36 15 22
5 Arune-2 12 50 - 15 26
6 Rempur-1 5 31 30 23 22
7 Rampur Corp(Ch) 1 0 - 29 23
8 Khinal Pshenlo(Ch) 10 L4 - 39 31
9 Farmer's Varie'l',yI 5 17 25 5% 13
+*

- Kekani Pahenlo at Iumle,

/7 ve 1/



Tanle No, 7: }DP VARTETAL TRIAL . 1982
gé‘»_ ...* AN — _—
S1.No. | Entrics / an:t‘ ¥eshoe | hhvmoltar |[Padhribos I de Jurila Hean
1 Ganesh-2 2.6 1.67 1,75 2 T | 1.3
2 Manakaranae—2 2.0 2.00 2.25 3 1.3 2.1
3 Rampur—2 1.67 1.67 2.50 5 1 2.37
4 Arun-4, 2.0 2,17 3.25 2 0 2.36
5 Arun--2 2.67 2.17 - 2 1 1.96
6 Ranpur-1 1,67 1.50 2.75 2 1 1.78
7 Rampur Corp {Ch) 2.2 1.83 - ] z 1.3 2.12
8 Khunal Pahenlo {Chy 3,37 2,67 - 4 1.3 2.33
9 Farner's Variety (Ch) 3.0 2.9 3.5 3 1.2 2.5
- b..— EIA e -
Table No. 83 NMDP VARTETAL TRIAL . 1982 SUMMER
Mean of 211 (3¢ ~wven) locations
(Low & Mid Lititdes)
Si.Ho. | Entrics / Vesistios | meam ’-*5/1- | g:‘?ig:‘;‘;f t;“rci:_‘ t .E;; “’,;’—f—-—
1 Cancsh-2 3845 ( € 1 iC 11
2 Manakanane -2 3646 (/,.; ® 1o 7 o
3 Rempar-2 2863 (2) 58 167 ¢ 6
4 | Aran=4 3527 (6) 55 1% 10 7
5 Arun-2 3182 (8) 55 i 10 i
6 Re.1) 1r-] 481 (72 62 11 i °
7 Ranpxr Corp (Ch) 4873 (1) 59 197 6 6
8 Kht.il Pahenlo (Ch) 3542 (5) €0 20, 7 12
9 Fo - 3r's Iocal +%h) 2411 (9) 61 1 e 1
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Table Np, O: NMDP VARTETAT, TRIAL - 1932 SUMMER
Mecan cf a1l iccations
( High Hii1 )
S1, | Varieties/ Yield in |Days to 50% |Plant Gt. | Iedrins % SDiszased Rust #
No, Locaticns k/ha Silking in Cn Root | Stalk Ears % (c.5)
1 Goneshe2 3773(6) 107 177 15 7 23 1.8
2 Monakanana-2 4110(3) 109 171 1 6 ) 2.1
3 Rampun-2 3815(5) 107 173 7 6 31 2.4
4 Arun~4, 3400(9) 95 166 11 7 22 2.36
5 Arun-2 3895(4) 95 173 11 0 26 1.96
6 Ronmpur-1 4192(2) 114 192 8 g 22 1.78
7 Rampur Corp(Ch)| 3497(&) 112 181 13 0 23 2,12
8 %glg)mal Pahenlo | 4434(1) 109 18, | 16 6 31 2,83
9 Farner's Iocal | 3767(7) 107 195 20 9 13 2.66
(cn) !

* = Khumaltar date was also incluced in averaging this trait,

// 92 //



DISCUSSION:
K. %% Manendhar ¢

Lal

K.B. Rajbhandary:

K.K. Lal :

Bhimsen K. C. :

K.K. Lal :

K.K. Lal :

/2

NMDP_VARTETAL TRIAL

Cob rot appears to be the highest in Arun-2 and Arun~4
(Tatle 9). This indicates that Arun varieties are sus-
ceptille to cob rot infcetion. What will you do if

these ere demanded by farmers for cultivation ?

Arun~2 has been recommended as o spring crop for Terai
and mid hills. Farmers, however, are also using this
varicty as e catch crop and en early crop in mid hills

and Terai and the varicty is in great demand.

A1l the varieties except Arun-2 produced the lowest at
Rampur, vhile at Khumaltar, 211 the varieties produced
about 3 times (Table 1). Why is it so ?

This is due to scil fertility and micro-climatic effects

Amoniz the recommended varieties, Khumal Yellow has the
highest lodging, comment.

This is probably cdue to stem borer damage. S.K. Upadhyay:
Could Khumal Yellow be a rood substitute for Kakani
Yellow in high hills ?

No, certeinly not. We have to find some suitable ater-

natives.
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4G CULTUAD TLCHR TCGY .. /DT, TION - iLIZE

Gopal R. Rajbhandary*

Rese:rch begins at the farmers' field with a definition of his and/or her
situation and practices, We are developing a research program to substitute
the variety and/or varieties and agronomical practices and later on which
will be tested in the farmers' field. The derivatives will be recommended

to the farmers for adaptation and for better producticn,

Therefore, we embrac. the philosophy that development will come through
an accelerated series of small steps. To get the concentrate acceptance of
package of practices and cultivars, it will depend on the iavolvement of the
extension personnel and farmers during operations

Increasing production is not just 2 mattew of having improved technolo=-
gical practices, Concurrently, we need to increase demand to take up the
excess supply i.e. farmers should not be robbed by the middle man because he
has produced more. Farmers can and will increase maize production - especially
during winter in the Terai and the Inner Terai - if there is an assurzc market,

However, problem exist in the field and hov are we going to identify
the nature and extent of thoe problems? Perhaps, one of the most effective
vays to begin with is to interview the Yarmers, agriculture assistants,
Junior technical assistants, junior technicians and agriculture development
officers of the concerning areas, Let us ask questions such as what they do,
how they do it and why they do it that way, Ve are asking these queétions
to them, not to try to convince them but to learn the actual situation
from them,

Let us not forget that the farmers arc the ultimate decision makers and
the ultimate integrators or I should say an econcmist to judge our findings
or package of practices of any kind, Ve also know that the farmers' techno-
logy for maize production is not uniform throughout the country, Farmers
in certain areas sow maize in lines - especially in Baru, Parsa and other

# ~ Maize Coordinator, National Maizo Devel opment Program, Rampur, Chitwan, Nepal,
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part of the Terai during winter - and in certain other areas they broadcast.
Some of the farmers sow behind the plow. A few farmers use insecticides to
protect against borer or cutworm. Most of the farmers use a high seed rate
with the idea that even after the insects/diseases and other pests have

taken their toll, there will still be enough undamegcd plants left to

produce a decent crop. We think of grain as a final product bub the farmers
think in terms of green fodder, green ears, grain, dry fodder and fuel as well.

We have often heerd the saying that "Cleanliness is next to Godlines"
but for meize production "Timeliness is next to Grdlines" for all the opera-
tions from land preparation to storage, and it is not going to yield more
although the technclogy is there. Therefore, a good variety with poor
panagement gets us no whore and good management on a poor variety does not

get us much further.

As we all know, weather is s%ill the single most influential factor in
varying the production, Within the limitation imposed by weather, the market
may be a most important variable. However, as an agricultural technician,

we have very little influencc and expertise.

Further, as a subsistence farmer, he needs to grow sufficient food for
the family on & year round basis whether the weather is bad or good. He
operates in an environment vhich is risky as we all do. Therefore, we have
developed a variety and/or varieties which should fit to his cropping systems
ond which will more or less fulfill his or her objectives.

Hence, NMDP has developed the varicties which arc differentially more
responsive to improved management than the traditional variety. Some of
these recommended varicties tested at farmers' field as well as Farms/Stations
have yielded 40 percent more than the local lendraces with the same package

of practices under the same environment.

Our main purpose is to help the farmers in inecreasing their efficiency
of production. Generally, we felt as a maize worker that the reported
national average yield of maize is at least 15 to 25 percent lower than the
average yield per hectarage actually harvested for grain, The crop cutting
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survey especially at Chitwan and Lemjung districts in collaboration with the

IAAS economist and the reports we received from diffcrent Agriculture Deve=-

lopment Offices have indiceted that the maize production on &n average is

more than what has been reported by the Food and Agriculture Marketing

Services Department,

However, it is determined thet the maize yieid can be

raised by 50 percent or more above the average farmers' practices if the

recommended package of technology is adapted,

Districts

01. Chitwan
02, Layjung
03. Taplejung
04+ Syangja
05, Sarlahi
06, Dadeldhura
07, Panchthar
08, Pyuthan

09. Rukum

10, Dolakha

Descriptions

Surveyed by IAAS & NMDP
o n 1"

ADO's Orfice Ref.No,436

Dated 2038/8/2,

ADO's Office Ref,llo,/85

Date 2038/8/23

ADO’s Office Ref,No.482

Dated 2038/6/16

ADO's Office Ref.No,838

Dated 2038/8/18

ADO's Office Ref,No. 504

Dated 2038/8/12

ADO's Office Ref.No,226

Dated 2038/8/8

4#D0's Office Ref,No,.54

No date

4D0's Office Ref.MNo.447

Dated 2038/8/9

Average

Crop Cutting

FAMSD, HMG/N

Yie k ri e, kg/Ha
2,691 1,720
2,693 1, 590
1,900 1,720
2,05, 1,590
2,440 1,601
1,860 1,439

- 1,700 1, 500
2,750 1,620
1,870 1,320
2,300 1,400
2,225,8 1,550

diverage crop cutting yicld is 43.6 percent more than the yield reported

by BMG/N, FAMSD,
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Yield Performance of Some of the Reco=-

mmended Varieties

over local

o Yield in Kilograw/Ha
Year |Locations | Name of the Trials Khumal !Rampur (Rampur Local
Pahenlo|Conp. |Pahenlo a
2 High Altitude 3281 3498 - 2646
1973 8 low+Mid Mtitude e0L7 | 632 7107 | 3530
10 Farmers! Field 3422 392, 4091 3022
197 5 LowtMid Altitude 6243 3977 5158 2302
4 10 Farmers' Field 4653 5044, - 3098
1975 7 Lowtilid iltitude - 5099 4171 3024
3 High Altitude 4820 | 5710 - 3958
1976 8 LowtMid Altitude - 3283 2352 2178
5 High Altitude 3676 4481 - 3803
1577 5 LowtMid Altitude - 4671 - 2414
5 Farmers! Field 1940 1940 2000 1710
1578 A LowtMid Altitude - 4881 - 2089
2 Farmers! Field - 6870 - 44,90
1979 4 Farmers' Field - L4775 - 34T
1980 4 LowtMid Altitude 4489 | 5074 - | =383
. 14 Famers' Field 4753 6209 4315 3630
1081 18 Farmers' Field 4220 4458 4275 2932
’ 7 LowtMid Lltitude 4096 - - | 32715
1982 12 NMDP Varictal Trial 3988 4185 - 089
8 Farmers! Field - 3551 - 2562
Average ¢ /069 | 4105 | 3990 | 2862
P N N
ercentage of Increment 42.2 134 9.4, -
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Tcchnology Adaptation at Farmers!

Field
Grain Yield in Kilgeram / Ha
Treatments Udaypur | Kebhre |lamjung 'Me a n
|
1. Farmers' variety + Fammers' Practios 2073 2328 2864 2422
2, Farmers' variety + Improved 2656 2930 3382 2989
Practices (Used 60 ki N/ha)
3. Improved variety (Rampur Comp.) + 2287 2785 4712 3261
Fammers! Practices
4+ Improved variety + Improved 3132 4LR2L, 5352, 4237
Practices '

Further, the production efficiency can be increased by adaptation of improved

management practices or varieties responsive to improved management.

Effect of Various Management~i*

Treatments ' 1979Grain X?o]d féé?mam/IHaMean
1. Complete (Rampur Composite with '
60:30:30 NFK %i/ha Inscet Control 5504, 4251 4878
+Weed Control + line Souing)
2. Complete (Local Variety + Rest
are as Treatment No.1) 3377 3130 3254
3. local Practices (Local Varicty+
FYM 10 Ton/Ha + No Insect Control 2500 2220 2360
+ Weed Control + Broadcast Seeding
4. local Practices (Rampur Composite
Rest are as Treatment No, 3) 3642 3738 369

* - 1980 Experiment was damaged by tip dying. Duc to long drought and

heavy wind the sand was blown and the tender growing shoots were

damaged,
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Effect of Various Minagement-B

Locats Grain Yield Kg / Ha  ( Ragpur Composite )
ocation Treatment 1 |Treatment 2 {Treatment 3 Treatment 4
1. Gunja Nagar 1730 2790 2400 2970
2, Gita Nagar 1540 1940 1960 2350
3+ Sharda Nagar 0910 1660 1730 1950
4+ Mangalpur 2350 2900 3250 3010
Average @ 1630 2320 2340 2570

Treatment 1, Farmers' practice and no chemical fertilizer

Treatment 2. Same as treatment 2 + 45k N/ha in tuo split doses
Treatment 3. Samec as treutment 2 + hand weeding

Treatment 4. Line sowing at 75 X 25 cm + 45 k& N/ha ia two split doses

I um sure, we all are familiar with the minikit program and that NMDP
is providing some minikits to most of the districts during monsoon, winter
and spring (after winter crop harvest), However, HMG/N is interested to
assess its impact and effectiveness as far as production is concerned,
Therefore, an oveluation was conducted by APROSC which indicates that 100
percent of the farmers think, it is a good program to disseminate the teche
nology as a variety or practices, Ninety-two percent of the farmers have
indicated that it has got good impact to the neighbouring farmers and the
production has increased upto 100 percent. The report also indicates that
71 percunt of the farmers are even reedy to pay the cost for the maize
minikits if it is made availabie.

NMDP is also getting same feed-back informastion about the performance

of minikits and the results arc very encouraging,

In the past, maizc used to be growm during monsoon only but as you all
know, now it can be grown throughout the year from place to place., We have
also an opportunity to taste the roasted green cobs even during December and
Jenuary, In short, maize can be grown very successfully during winter in
the Teraei, the Inner Terai and the foot - hills and the area is expanding
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every year. The major factor which has promoted the expansion in hectarage

1s the realization of higher grain yield (3 to 6 metric ton/ha depending upon

the soil type and management) and sﬁperiori‘ty over other winter crops, Some

of the specific aspects favourable for the winter cultivation of maize are

as follows:

1.
2.

3.'

A
5.

Better water management - drainage as well as irrigation

Mild temperature with clear bright sunshine - more

plant growth and development

favourable for

Better response to major nutrient - high efficiency of nitrogen

utilization

Minimn damage due to diseases and pests

Better weed control

Proper plant population can be maintained

hverage Yicld of Maize in kg/Ha Obtained from Minikits#

National |Overall Averape Production from Minikits
Year Eastern Central Western Mid + Far Vestemrn
Average |Average | Region Region Region Regions
1978 1664, 2862 2854, 2804, 2960 2830
1979 1281 2804, 2658 2648 2637 327
1980 1611 2807 BL5 2775 3080 2528
1981 1612 2507 2261 3039 2896 2330
1982 1542 2490 238/, 2 57/, 2562 2440
iwerage! 1542 269/, 2601 2768 2837 2680
Percentage of
Increment over
National
J\Verﬂgﬁ} 7404 6807 7905 ' 8304 73'8

* = dverage of 2341, 1904, 1325, 1282 and 1050 posteards from 1978, 1979, 1980,

1981 and 1982 monsoon secason respectively

** . Estimted yield
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Performance of Maize During Winter at Fammers' Field

Year Location Pedigree Ave, Yield (kg/ha)
1978 20 (Bara, Parsa, Dhanusha | Rampur 7433 5873
and Mahottari) Rempur 7433

(Janaki Makai) 12
Hi-Starch 7459
Farmers' Local 3127
1979 6 (Sunsari, Dhanusha and | Rampur Composite 5818
Nawalparasi) Janeki Makai 6098
Rampur 7433 6063
Farmers' Local 4263
1980 5 (Tanatu) Khumei Pahenlo 3599
Raypur Pahenlo 4315
Arun-2 3560
Famerc! Local 2105
1980 3 (Chitwan) Rampur Composite 3787
Arun-2 3723
Farmers!' Local 3387
(Improved Local)

called Arun-2,

Besides full season varieties, NMDP has doveloped a short season variety
It hns got wide diversity of adaptation and desirable chara=

cteristics such as: 1) early maturity, 2) higher yield, 3) short plaent height,
4) very responsive to high fertility and good minagement, 5) high shelling

percentage, 6) compact cob filling, 7) longer grain ti1ling period and

8) vold grains,

Further it can be fitted to the following cropping pattern:

8) Wheat - Spring maize - Rice

b) Winter planting without irrigation (the Inner Terai and the foot hills)
¢) Monsoon Maize - Winter Maize = Wheat

d) In late planting situations
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This variety was also tested ot the different agriculture farms/stations
as- well -as in the Farmers' Field to #£ind cut its adaptability to the adverse

condivion,

planting.

yield is 3093 k¢/ha,

Performance of arun-2 (k/hn)

We received the feed-back data from 25 districts,

&, At_the Farmers' Field during Monsoon, 1981

Further a sample of 200 gn of seed was provided to the farmers'

The average

Lamjurg |Kabhre Pyuthan Mean | Udaypur |Chitwnn
Variety Mein of |Meun of Hean of |Mcan of | Mean

4 Loc,* 15 Loc,* |of 5 Loc.* 4 Loc.®* |10 Loc,®
1. Khumal Pohenlo 3945 4465 5425 3054 - 4222
2. Rampur Composite | 4330 3935 6438 3127 3594 | 4285
3. Rampur Pahenlo 4046 4113 5776 3183 - 4275
4o Arun-2 4549 3218 4685 3010 3823 3857
5+ Farmers' local 1774 2684, 4617 2690 2,26 2831

¥ « Loc. = Location

B, NMDP Varictal Trials at_Differcnt Farms/Stations, 1981

Variety Rempur | Khumaltar | Kebhre [Jumla llLumle '11:2;: ii;{hri' Mean
1o hrun-2 | 3973 5064, 1562 | 2020 | 3530 | 4467] 3509 | 3668
2¢ Rampur-2 | 4147 6214, 3330 5064 | 4215 5267 3916 4593
3. Khumal
Pahenlo 3840 54,86 2578 5176 3555 5400 2636 4096
4+ Farmers!
Local 2853 3537 3243 2330 | 3495 3787 3680 3275
Days to 50% silking: 1, irun-2: 7, days
2, Rampur-2: 8/ days
3+ Khumal
Pahenlo: 92 days
L« Farmers'
Local: 8/, days
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& Reviey on Varicus Technological fispects of Maize
1. VARIETLL DEVELOPMENT:

Till now scveral varieties of maize have been released for different
agro-climatic conditions of the country. /11l of these varieties have proved
superior (around 50 percent or more yield over the local lendraces) in
yleld as compared to locsl varieties grown by the farmers under the same

environment with the same technology.

1, Kakani Pahenlo 2. Khunol Pahenlo 3. Rampur Pahenlo
4. Rampur Composite 5, Hetauda Compesite 6, Sarlahi Seto
7. Jenaki Mekai (for 8, Arun-2

winter only)

A1 the varieties can be grown successfully in all the seasons,
These varieties can produced on «n average 35 k/day during winter, 20 k¢/
day during monscon and 37 to 40 k/dny during spring (especially Arun=-2
variety).

2. DATE OF SEEDING:

Treditionally maize is a monsoon crop. Now it can be grown through-
out the year ns monsoon, winter and spring crop. But date of seeding is
often very critical for the higher yield. 4 trial was conducted at RAS
through 1977 to 1979 and f~1lowing conclusions were drewni

a) For monsoon, maize should be planted from Mid-ipril to Mid-May
for maximum grain yield at NMDP envircnment or similar condition

b) For winter, maize should be planted from first week of September
to third week of Scptomber for meximum grain yield in Inner Terai.
But for Terai, it should be planted within October.

¢) For spring, it should be planted immediately after winter crop
harvest for rice-wheat-maize cropping pattern and in February for

rice-=maize cropping pattern,

3, FERTILIZER:
Sgveral on-farm fertilizer trials were conducted at Chitwen, Nawal-
parasi, Bara, Parsu, Rmtahat, Dhamusha, Morang, and Sunsari districts
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in monsoon and winter seasons from 1977 to 1980,

There was no respanse to P and K but response to N was economically

favourable,

During monsoon, 45 to 60 k of N is an economical dose and 1 ki of N
can produce 10 to 12 ¥ of grain but for winter 90 ¥ of N is an econemical
dose and 1 kg of N can produce 18 k of grain at 15 percent meisture.
Further two split applications of N were found (350 percent as basal + 50
percent as side-dressing) Superior, but if a low to moderate amount of
N is to be applied in a single dose, it is an advantage to apply at knee
high stage (40 to 60 om high),

In zinc deficicncy area, 20 k3 of crude zine sulfate can be applied
every alternate year to solve the problem,

WEED MANAGEMENT 3

In general, the loss in maize yield due to weed is estimated to be
32 percent, The crop ard weed competition was found to be destructive
in the esrlier stage of crop growth, i.e. upto 30 to 40 days after
germination. The weed cmergihg later than this stage has almost no
effect on grain yicld. Hence, it is recommended that maize crop should

be kept weed free upto first 30 to 40 days by any means,

Pre-emergence sprey of Atrazine 80 WP, Tafazine, Siamazine, lassg
and Atrazine (Liquid) at the rate of 1.5 to 2,0 k actual ingredient in
600 to 800 litre of water/hectare has been found effective in controlling

most of the narrow and broad leaved weeds,

Generally, maize is weeded twice in meesoon and the seccond weeding
is done by passing bullock Plow. This practice was evalunted at RAS and
was not found beneficial, rather massive root prunmning and lodging or
breaking of the stalk was coused by the opcration.
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INSECTS AND DISEASES:

Around 1/ insect pests have been classified es major pests both ln
the field and at storage condition. In general, the loss is estimated
to be 21 to 37 percent, but in sevVere conditions such as in Army Worm
attack the losses might be 80 to 90 percent or more. Among the different
grannmules available in the morket for stem borer control, Sevin 4 G is
economical among 8l1l, But other grenmies also can be applied at the
rate of 10 to 15 k/ha if Sevin 4 G is not available. At storage, 50 ppm
Malathion wes found to give protection against stored pests for one season,

Among diseases, stalkrot,earrot and downy mildew seem to be very
serious. The losses due to stalkrot has been estimated to be 5 to 60
percent but there is no effective measures for controlling this disessae.
It has been found that use of tolwrent varieties, better senitation,
optimum plent population, borer control and balanced mutrient are the
only means of minimizing the disease,

The loss due to earrot has been estimated to be 40 to 80 percert- or
more, However, the disease can be controlled by spraying Disthane M45
at every 4 days intervel, NMDP, in collaboration with the Flant Pathalogy
Division, is trying to evolve the variety resistant to this disease,

The 1osses due to downy mildew has been estimated upto 92 percent
in Chitwan, NMDP has developed two varietles - Rampur Composite and

Sarlani Seto which are resistant to this disease, It can also be contro-

1led by treating the maize seed with fipron 35 SD (Ridomil) at the rate
of 2 gm for one k§ of maize seed.

MIXED AND 1NTER-CROPPING:
Several intercrop combination of maize with soybean, fingermillet
peanut and other legumes showed that meize with soybean or other legume

"has given higher total production and higher profit, Four rows of

soybean planted in between paired rows of meize spaced 2 meters apart
(meizo 50 x 20 om with 9,000 plant/ha and soybean % x 5 cm with 200,000
plant/ha) was found best intercrop coubination (gross profit s, 12, 000/ha).
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At Rampur condition, inter-cropping of maize with fingermillet proved to
be poor combination, However, further study has to be done to verify it.

SEED STORAGE:

NMDP, in collaboration with the igriculture Botany Division, has
developed a technique by which maize seed at 10-13 percent moisture can
be stored very safely in 250 gauge polythine liner cloth baz or gunny
bag (as NMDP is packing Foundation Sced) from 360 to 630 days without
loss in germination. The viability of sced can be retained upto 5 to 6
planting sexsons if it is stored at low moisture level but even at 12
percent moisture level, the viability of seeds remained 80 to 85 percent

upto 4 planting scasons, i.e. 450 days.
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AGRI QJIFURAL TECINOIOGY / ADOPTION

You mentioned short and full season varieties. Please

define them.

Short season varicty is one which matures in 85~90 days
in Terei and inner Terni in monsoon/summer season, Full
senson varieties are those which take longer period to
mature.

You mentioned that wintcr maize cultivation is becoming
populer now-n-days. Is this practice confined around
Rampur ? If not, why the farmers of Far-Western Region
espucinlly Kailall and Kanchenpur districts are not aware

of wintcr maize cultivation ?

Vhich one, winter or monsoon maize performs well in

terms of grain yicld rnd disease and pest incidence ?

Do you thirk winter maize is more profitable per
unit area than mstard, lentil, wheat ete ?

Winter maize is quite popilar in Teral districts such

as Bara, Parsa, Ruutnhat, Sarlehi, Dhankuta, Mahottari
ote. wherc irrigation for winter meize is available.
NIDP is sending winter maize minikits to Kailali and
Knanchanpur every yenr and the reports roceived through
the rospective aDO indicate their acceptance by the
farmers. Effort on the part of agri. extension personed
is required to spread this technology among & wider group

of farmers.

The incidence of discases and insects, effect of
excussive moisture duc to rain and weed infestations are
minimum in winter crcp. These coupled with plenty of
sun-shine favor rood response to soil fertilivy and the
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ultimate yield is relatively very high as compared to
monsoon yield,

The yield potential of winter maize is quite high in
comparison to other winter crops, Thourh sufficient
data are not available, the yield levels clearly indicate
that winter maize may be vrofitable over other winter

crops under irrigrated condition.

The dose of 2 ym Malathion/ke sced is recommended for
Seeds but not for grains for food consumition, This
n:eds to be clarified in the report,

The rate mentioned is Tor seed treatment only.

FAO Aobm survey for pesticide resistance has already
shown that many stored grain pests have developed
resistance apainst dnthion in many pockets of Nepal,
The dosc of 50 prm is rether hirh dose, Other insecti-
cides mcommended by JIER (=0 re Fenitrothion) are alrcady
available in Nepal. Vhy no study has been made to find
en alternstive to Malathion ?

It is truc that many insect pests have developed resis-
tance to Malethion and hence screcning of other

insecticides is ne cessary.

Arun varicty is highly susceptible to cob rot. Is it
rccomended for hills as well ?

: This variety has been relcased for Terai and foot-hills

(Lower altitudes) as a spring crop.

Is there any study made on mnize and mngbean inter—
cropping ?

NMDF has not done any study in this aspect but Grain
Lepume Improvement Program (GLIP) is probably working
in this direction.
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In this high hills, maize takes longer to mature (9-10
months), Do you have plans to develop high yielding
varicties that will maturc early in the high hills ?

We are certainly working in this aspect, Development
and breeding of a white materinl at PAC and yellow
materinl at LAC are o foy examples of the effort put
forwand by MDP,

In Dalckha district, finger millet is inter-cropped in
almost «11 the maize ficlds. The farmers have the
feeding that improved maize reduces the finger millet

production, PFlease comment,

This is beeausc lnoeel meize matures nbout 10~15 days
earlicr than improved maize and the millet escapes shading
effuct, Dut the total yicld (maize + finger millet) 1is
hicher with improved maize and the farmers ars satisfieqd
with this situation,

You expressed thet medze is a poor man's food, Vhy the
people of Doti and Bajura, being poor, are cultivating
maize in small seile as compared to rice ? Is there

any scientific reason for this ?

My observation is based on the food-habit, In Nepnl,
farmers in poneral prefer to prow rice becruse 1t fetches
later rice wherever Possibles Marginal lend or unsuita-

ble for ricc cultivation Foes under maize,

We rre importing food due to various reasons nnd yet
winter mrize has no market in our country. How can this
b2 ? Fleasc comment,

In senerad, food deficity areas are in the hills but
the winter maize is cultivated in Terai and hence needs
to be transported to the hills. Therefore, apencies

involved in food supply should transport the maize
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produced to Terai and the hills where it is necded or
Govt. has to meke frec flow to Indiu, especinlly Bihar
State which is highly accepted.

In the diamond triad rosult repcrted by you , why is
the yicld in Lamjung so high as compared to other loca-

tions ?
The yidd difference is due to the loecation effect.

With all those outstending varicty-cum-location perfor-
mances in the Tavor of MOP and wWltimately in the favor
of the farmers how much, do you think, hns been helpful
to the fnrmers to share your fecling, so as to minimize
the nlleped smugeling of the outside varieties to interfers

with cur own program ?

Thes domand for our recommended varieties by the dfarmers
is inerernsing every yoor which itself is a proof of

increase in farmers confidence in our own varicties,

MMDP is responsible for mrize tochnology development
orly or overall maize crop improvement and production,

Please coment.

In my opinion, NMDP's responsibility is only limited upto
the technolori.al development, improvement and verifica-

tion but overnll production is extcnsion aspect.
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THE SITUATION OF RUST DISEASE OF MATZE IN NEPAL

- Keshari L. Menandhar®

Introduction:

The rust disease of maize was reported for the first time in Nepal in
1964 (1, 6). The disease was identified as Common Rust caused by Pugcinia
sorehi Schw, The Scuthernfust (Puceinia polysorai) and Tropical Rust
(Pnysgpella zgge) hawve not been observed so far within the country, Southern
Rust is more devastating disease than Common Rust, hence we are lucky not

to have such disease in Nepal.

Common Rust is distributed throughout the country, however, it is mostly
common in the mountains, hills and velleys where the cool and humdi climate
conditions prevail, In the Terai and Inner Terai region, rust is generally
prevalent in the winter ard spring maize. The high incidence of rust disease
have been observed in Janakpur and Hetauda during winter season. On the

contrary, the incidence of rust is quite low in Chitwan Valley.
{

The infection of rust usually appeared at the time of tasseling or
silking but the early infection has been observed long before tasseling in
the high altitude areas. From the studies on host and envii onment effect of
rust, it was found that uredospore germination was not affected by leaf age
but it is affected by the increase in dew formation (9). Therefore, at
higher elevatious, the duration of plant growth is very long and the early
{nfection of rust affects the plant height and ear formation as a result
the plants become stunted and eventually die before maturity. Mahindapala
(1978) sindied the epidemicology of maize rust and found that the spread
of the pathogen was always from the inoculated plot which was related to the
increase in atmospheric concentration of the rust spores. It was also affected
by the temperature and the wind (8). Therefore, the inoculum of rust appears
to be high at higher mountains in Nepal and the early infection results in
the reduction in yield. '

# . Plant Pathologist, Plant Pathology Division, Khumaltar, Nepal,
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Symptoms of common rust are small powdery pustules over both surfaces
of the leaves, In the early stage of infection the lessions are brown and

later on the epidermis ruptuires and the pustules turn black.

Our local mnize varieties :1ré highly susceptible to the common rust ond
the disease must have existed in Nepal long before it was reported, Among
the recommended / promising varisties Manakamana, Jangki and Sarlahi Seto
appeared to be less susceptible to the rust whercas Kakani Pahenlo, Khumal
Pahenlo and Rampur Pahenlo are moderately susceptible, Hetauda Composite
and Ganesh-2 materials are highly susceptible to the rust disease, Among
the other recommended varicties, Rampur Composite and Arun-2 also appeared
to be highly susceptible,

The Investigations on Common Rust:

Although the presence of maize rust has been reported long back, the
actual work on mnize discases were initiated only since 1968 (4). The
screening of maize varietics against rusl wus the first kind of experiment
for the first time in 1968 by the Division of Plant Pathology long before the
Crop program came into existence (5). The mnize germmplasm were limited in
those days and only 97 different germplasm were screened against rust and
most of them were found to be highly susceptible to the disease (10). The
varietal screening program wis continued for several years (1968-1972).
The less susceptible varieties are listed in Apperdix I, The varietal
Sereening is o contirmcus program in the crop development und it has been
continued in all the trials conducted by NMDP (15).

The identification and investigation of different maize disenses have
been continued, It was only after 1974, when a mutber of experiments were
conducted in relation to rust disecase, 4 different dates of maize sowing trial
was conducted at Kekani to find out the time of incidence of the diseasc,
It vas found that the rust incidence was higher in the late sown crop (Table 1).
This may be because of the fact that the early sown crop situation with high
rainfoll and humidity is infavourable to the rust development (14).
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An experiment was conducted on determination of yield reduction due to
foliar diseases and cobrot (11), The trisl was conducted at Kakeni using
various fingicides, The yield reduction due to the diseases was found to be
quite substantial (Teble 2). However, the yield reduction in this case was
not only due to rust disease but also due to cobrot and other Leaf diseases,
Therefore, it can onl; be stated the incidence of common rust was there,
however, rust infection alone has not been evaluated separately, Mederic
and Saekston in 1970 had studied the effect of Zineb on rust incidence and
found that Zineb hnd protected the crop and also prevented the yield loss (17).

Similarly, Kashalappa and Hegde (1970) studied the prevalence and
severity of rust on maize varieties and the impact on yield. There was no
prsitive relationship bztween the severity and yield difference in sprayed
and unsprayed plots (7). Probably, the fungicides have no direct controlling

effect on rust but indirectly the disease incidence decreased.

A seed treatment trial using differert seed dressings was conducted at
Kakani where seed-rot and seedling blight occur. The sifnificant result
was obtained on plant stard but it did not have remarkable effect on control
of faliar diseases (14).

The screening of varieties ngainst rust is a continuous process and the
observations wzre taken in the trials and observation nurseries conducted
by NMDP, Khumeltar and Kakani since 1974-1975. Observation nursery II
(containing local vers) showed high susceptibility to the rust disease. The
screening program was exterded to high altitude areas like Lumle, Pnkhribes,
Jumla, Kabhre and Kakani (16). Some of the varicties were found to be
highly susceptible to rust at all the locations (Tanle 3). Now, it is
cenfirmed that local materials are highly susceptible to common rust in

somparison to somc of the improved varieties,

The screening against rust should be impre.ed by using artificial
inoculations., Thc screening should be done separately even before the
materials reached to the stage of the advanced varietal triael,
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A.s we know, rust disease is difficult to control by any chemical means,
The ultimate solution for the disease problem is to find out the resistant
varieties, Toking this view into account, a varietal improvement by sele~
ction and breeding was initiated in 1978 at Khumltar (12), The selection
of Khumal Pahenlo varicty from multiplication block, as mass se? ection, was
made on the basis of rust resistance aiong with the agronomical characters
(plant hoight, plant stand, ccb size, cob placement, husk cover ete), From
the repeated selection through selfing and bulking process, a few Knumal
Palenlo 1lines appeared to be quite resistant and espeeially 5 Lb 1line is
found to be completcly free from rust, Besides thnt, the epronomical
character had also becen maintained, Therefore, this Kumal Pahenlo line wes
incorporated in Minakmmana~2 as a st resistance source in the NMDP breeding
progrem. The furthor improvement of Khumal Pahenlo 1lines have been continued
and some of the lincs (‘1/+ Lband 18 L b) were tfound to be short in plant
height along with otiwer agronomical characters wmad also free from common rust.,

These materials will be used for further improvement.

Besides the above mentioned maize improvement ty seleetion methed, the
breeding for resistance were also initicted sidc by side. Eight rust
resistant materials were meceived in 1978 and were planted at Khumal tar,
Somchow, the matericls appecred to be highly susceptiblc to inscets and some
of ther were crossed with our recommended varicties, However, the crossed
materials werc not doing well. In 1979, some rust rusistant materials were
received from CIMM{T, out of which only two varieties Linease T1linois (HR1)
and Cemp, Hawaii (RR,,) were mitched with our recermended varieties, Those
were crossed, hack c;r):;scd and sclfed during last few years, Now, we have
found that some of those materials (RR1 X Ganesh-2, Sarlahi Seto X RR, RR; X
Khumal Pahenlo) are quite resistant to the rust disease, Further improvement

of these resistant materiqls will be continued,

In conclusion, the common rust diseasc is a probl‘um of meize at high
elevations and it can be solved cnly by providing the resistant material for
the high altitude areus, In addition, the materials used for winter maize
at lover altitude should be locked carefully for the rust incidence, Perhaps
common rust may be the big problem of winter maize in near future.
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Tgble 1 Incidence of Bust on Maize Scwn on Different Dates - 1975
(I_ﬂg_}_cani)

1st Week of 3rd Week of 1st Week of Overall

S1.No. Varieties Baisakh Baisakh Jestha
Lve. (0-5) Se. Lve, hve, Mean
1 Thai Comp. 1,16 1.66 2,33 1.71
2 DMR-2 1.83 2.0 2.33 2.05
3 Ganesh~2 1,66 1.83 2.33 1.94
4L Pa(Ms) 6 1.5 1.5 2.16 1.72
5 Co.H.F. 1.9 1.83 2.0 1,61
6 Hetausa Comp. 1.66 2,0 2.0 1.88
7 CIMMYT H.E.Og 1.83 2.0 2,66 2.16
8 Khumal Pahenlo 1.0 1.33 2.0 1.61
TN
Table 2
No, of Rust (0-5 ) Senle Yield Per Hectare
Obs, Treated Control Treated Control
1 2 3 5,03 3.89
2 2 3 5.72 4.73
3 1 3 4.03 3.38
A 3 3 3.73 3.27
5 2 3 403 4o 11
6 3 3 4,93 3.56
7 3 4 428 2,82
8 2 2 4.0 3.02
9 3 4 4.91 2,96
10 3 4 469 4,04
Mean : 2.4 3.2 4o53 3.57

'£! Calculated 5.53 Tabulated 2,262 (when T 0,05)
2761 (waen P ,001),
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A@end:\.x I

01, (Comp. Gpo.7 X intigua Gpo.2) = 1
02, (US Argentina=-2 X Cuta V 66)~1-2
03. (North Sikkim 6-1 X Kentucky South Africa Corn Belt Synthetic=1
04. (Puerto Rico Gr. 1 X Irancko)=-1-2
05. (Palung Valley White) X (Pekin-haku-gyckumai) X (CBE X E to0)=1=2
06, (" n ¥ )X (Comp. Rlanco (iIV)-1-2
07. (Palung Valley White X Irancko~1)-1
08. (Palung Valley Lekh area white) X Antigua Gpo.2 X Guat)-1=-2
(Out of 66 testing materials)

1969
01. (US/Argentina-4 X Waimea Dent, )=1-2-3

02. (US/Argentina-2 X Guba V66)=1-2-3

03. (Palung Valley Yellow) X (US/irgentina 2 X Jamaica 1J7)-1~2
04. (Palung Velley White) X (Pekin~haku-gyckumai) X (CBC X E to)-1-2
05. (Palung Valley White) X Composite Blanco (AIV)-1-2

06, (Palung Valley White X Ivareko=1)-2

07, (Palung Valley Lekh area White X intigua Gpo.2 X Guatemala)-1
08, (Carocento X Guatemala)-1-2 X Palpa Yellow No. 6.

09. (Chis Gpo.32 X intigua Gpo.2)-1 Tuxp~eno X New England,

10. Westigua F7

11. Iowatigua F6

12, Tuxpentigua T3

13. Trejan

14, Teyler Evans 6703

15, Funk G 795 W

01. North Sikkir 8 . wepal

02, (US/irgentiss-2 X Wainea Dent)=1w=2-3

03. (Fiint Comp. fmarillo X US/irgentina

04, (Palung Valley Yellow) X (US/irgentine-2 X Jamaica 1-2 (Palung Valley
Wnite) X Irareko 1



05.
0é.
07.
08,
09.

1973

01.
02.
03.

1972

01.
02,
03.
04.
05,

Ob. .

07.
03,
09.
10.
11,
12,
13,
14
15,
16,
17.
18.
19.
20,
21,
22,
23,
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(Palung Valley White) X Comp. Blanco (AIV)-1-2

(Palung Valley White) X (Pekin-haku-gyokumai X (CBC X Eto) Sym. 203.
Syn. 530 ‘

Akbar 2

Synthetic 200

Gemini Composite
Flint Camp. Amarillo X US/Argentina=/)=1-2=3
(Carocento X Guatemeala)-1=2

(Gut of 349)
Pekin~haku-gyokumei X Narino 330G)-1-2
US/iirgentina X Waimea Dent
Kekani Pahenlo opajue (RMP)

ICA # 208 # Composite

Pioneer 3911

Pioneer

Pioneer 3985 .

Yu=Zp=Sc-584/69

Yu-Zp-Sc-74

Yu-Zp-Tc-62/69

YueZp=Sc=ib 4/70

Yu-Zp-Sc-1 4/69

YueZp-448/70

Yu~Zp=Sc~/8 /70

(Palung Valley Yellow) X (Pekin-haku-gynkumai X Narino 330 G)=1
Agaute Makai

Seti Makai

Kanade Maize

Goduhade

Zira

Pahenlo Makai

Red Sathiya

Eto Blanco Flanta Baja PHI 71-A 1ot = 1



24,

25,
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Mix X Col. Gpo. Eto Plenta Baja PRU 771 A 25 8 F
Modified Opaque Maize Kernel
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SLTUATION OF RUST DISEASE

Is sdlfins necessary as a breeding procedure to identify
resistance to common rust ?

Not nceessarily, it depends upon the breeding procedure
you follow., If you do selfing, progress per cycle of
selection will be high, Generally, I prefer S1 selection

scheme,

Flant Patholosy Division 1s one of the best Divisions,
when equipment and physical facilities are considered.
In your report you have mentioned that because of lack
of physicel facilities, the Screening was not done under
artificial inoculation condition. Please comment.

Althouh, we have a lot of equipments in the Division of
Plent Pathology, we still lack the facility for the
storage of rust spores, Becausc of this, we have not
been able to inoculste the discase artificinlTy and hence
screening wes done under natural condition,
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REFOAT CH V. . F ToL SCRENIMG (F ILIZE ~G.INST M.JOR DISE/SES

- Keshari L. Manandhar and #
~ Gyanu Gurung

I_[Ei,r_-ogl_xction:

Maize, the staple crop of hirher elevation is always under a contimous
stress of diseases. Major diseases arc cob rot (Fusarium moniliforme Sheld);
common rust (Puccinin sorghi Schw) snd stalk rot (Erwinia carutovora Jones
Holland), Depending upon the nature of different climatic conditions from
Terai to high <levation, the occurrcnce nnd severity of those diseases varies,
In higher altitudes where high rainfoll, high humidity and long duration of
crop stand prevails, cob rot disease has preatly affected the yield and
quality. Rust as foliar destructive pathogen occurs from Terni to higher
altitude and stalk rot causcs greater lezs purticulerly in Terui region,

The varietal sercening trisl of maize aprainst these major diseases was
<onducted at various stations : Rampur, Lumle, Pakhribas, Kabhre, Khumaltar,
Jumla and Kakani for the last 4 years. The materials included in the trial
were mostly promising and recommended varieties., Screening of vnri.tios were
done with the artificial inoculation with the suspension of casuel organism
of specific dizease in specific lecation. The screening procedure was
contimiously «nd- reqularly conducted at Khumaltar and Kakand,

Materinls and_Methods:

The trial wes laid out in complete 1andomized block design with the plot
size 5 x 3m2 and 4 replications, There were cight varieties of maize., The
plot size was reduced to Elm2 at high hill duc to nerrow terraces and spacing
was 75 x 30 cm2. The fertilizer dose was 120:60:40 ¥ N:P:K per hectare of
which half the amount of nitropen was applied as top dressing at knee high
stage of the plant,

At Kakani, the most common Fusariun meonilifome among the cob rot

* - Plant Patholopist and Assistant Plant Potholopist, Division of Plant
Pathology, Khumaltar, Nepal.
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organism was artificially inoculated in cobs'of each plant with the help of
syringe. The fungus wes isolated from infected grain and was cultured on
steamed and sterilized sorgmm, The suspension was prepared in water by
crushing the cultured crumbs, Suspension of equal inoculum concentration
was inoculusted in one day. The observation was taken during harvest and
infection percentage was estimated.

Results and Discussions:

The results of different locations are presented in tables 1 and 2. At
Kekani, among the screened varieties, Krﬂ.c:mi Pahenlo was found to be least
susceptible (23.2%) to cob rot while high susceptibility was seen in Arun-2
(67.6%), Kokani Pahenlo has been contimously appearing to be resistant
from lest 3 years und the range of cob rot incidence occurred from 13.4%
(1980) to 35.6% (1981), The least infection percentage (15.9%) was also
observed in NMDP trinl when maximum rot was shown by Sarlahi Seto (71.5%).
Besides Kakani, Kakani Pahenlo has also appearcd o be the best in the other
hilly locations : Pakhribas, Kabhrs, Iumle and Khumaltar.

4t Khumaltar, Manakamana appeared to be highly susceptible to cob rot
(6.2%) and Rampur Composite less susceptible (2,3%). "he disease incidence
was not much and reached only upto 6%,

At Kakeni, stalk rot was almost nil while at Khumaltar more suscepti-
bility was seen in Hetauda Composite and Kakeni Pshenlo.

Considering common rust, low susceptibility was seen in Khumal Pahenlo
and more susceptibility in Rampur Composite while at Khumaltar, Manakamana
appeared to be low susceptihle and Arun-2 the most susceptible one.

Thus, the susceptibility of the main diseases in hilly areas is very
clear, Hence, the selection of suitable material to fit in one particular
climate can be done only by screening,
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Table 1 Diseanse Obscrvations on Varietal Sereening Trial at Kakani '82

S1.Yo. Pedigrec ! Cob Kot % | Rust (0-5) |Stalk Rot %
1. Rampur Composite 51.7 2,8 Lodging stalk
2. Hetoudn Composite 33,8 2.3 rot was not
3. Janaki 47,7 1.8 appeared in
b Rampur Pahenlo 48.0 2.1 trial at
5 Manakamana 49.0 2.1 tasseling
6. Khumal Pghenlo 32.0 1.6 stage
7. arun-2 67.6 1.8
8, Kakani Pahenlo 3.2 2,3
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NMDP Varietal Trial at Keakani, 1982

S1.No. Pedigree . Cob Rot %
1. Ganesh-2 A
26 Manakamana 54.0
3. Rampur-2 41.1
b Arun-/, 25.0
5. Arun-2 43.5
6. Rampur-1 2.4
7. Rampur Composite 21,0
8. Khumal Pahenlo 42.8
9. Sarlahi Seto YAPYA
10, Kakani Local 15.9

Ighle 2 Disease Observations at Xmmaltar

S1. Yo, Pedigree Cob Rot % Rust (0-5) [Stalk Rot %
1. Rampur Composite 2.3 1.5 0
2. Hetauda Composite 3.8 1.7 2.8
3. Janaki Makai 5.7 1.3 1.5
b Rampur Pahenlo 3.5 1.6 1.3
5 Manakamana 6.2 1.1 1.8
6. Khumal Pahenlo 3.8 1.7 1:7
7. Arun-2 5.9 2.3 1.3
8. Kekani Pahenlo Lel 1.5 2.7
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FRELIMIN.RY TEPCRT ON CR,.2Y TOP DOVINY MIIDEW

( SCLERQFHTHOR,. M:CiOSTPOM. (S.CC) THIRUM, SHiW

JJD_HRIS) OF M.IZE TjT NEE s

= Binay K, Batsa*

_A_BQIRACI‘

The main objective of this study was to find out the effect of Crazy
Top Dawny Mildew on yield attributing characters, suitable fungicide for the
diseasec control and to find out the maize genotypes resistant to Dowi*.y
Mildew (DM). Infected plants were found very short (88 cm) as compared to
normel plant (144 cm). Tassels and ears of infected plants produced a
leafy bunch »f very smell size abnormal ears with or withour grains. Seeds
obtained from Such ears were found poor in viability (60 %) and 1000 grain
welght (185 grams) as compared to normal seeds which were 100% viable with
300 grams of 1000 kernel weight, Grain yield reduction up to 64% was
assessed in this study,

Apron=35 SD, Vitavax and Thiride @ 4 gram a.i./8 maize seeds were
tested agninst DM, but none of the seed dressants could effectively control
the disease, Eight maize genotypes were screened against DM under natural
canditions at Rampur but nonc of them were found tolerant to it. Even
varieties Sarlahi Seto and Rempur Composite, which are tolerant to
Philippine and Sorghum Downy Mildews, were found susceptible to Crazy Top
Dawny Mildew. '

Review:
Crazy Top Downy Mildew incited by Sclerophthors macrospore (Sace) Thirum,

Shaw and Naras is becoming a severe maize disease in Chitwan and Makwanpur
districts in winter. Up to 50% infection was recorded at Rampur in 1981 (1),
Since 1980, disease is appearing in epiphytotic form on the same area every
year in Chitwan. This year also up to 40% infection in 886 half-sib families

# _ Agsistant Plant Pathologist, National Maize Development Program, Nepal,
#. Plant Pathologlst, yet to be confirmed.
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of Arun-/ wes recorded al Rampur. In 1981 winter, some of agronomical
experinents totally failed because of the severe attack of DM, This
indicates that pathogen has become endemic in these areas, However, the
presence of DM disease in hilly areas is not reported in Nepal,

A3 described by several workers, Crazy Top DM disease is associated with
s50ils that have been flooded after planting and bhefore the plants are in the
4 to 5 leaf stage (2). The some situation holds true in Rampur case also,

In September 29, 1981, there was 250 mm reinfall within 5 hours interval and
the 10 days old muize plants werc totally submerged in water for 24 hours at
Rampur, As a result, 25 to 50% DM infection was recorded in Arun and Rampur
Compnsite varieties in the waterlogged areas, The same situation again
repeated this your.

A variety of symptoms are expressed by the infected plants, Prolife-
ration of floral and vegetative parts into leafy structures, excess of
tillering and stunting are some of the general features of the infected
plants (3). Some times the tassel is replaced by a leafy branch of small
size ears (1 to 20 in rumber) which bear very few grains or the cars remain
empty (1). The phyllody is recorded in ears olso, Seeds obtained from such
abnermal cars are comparatively small, deshaped, dull in color, poor in
viability and 1000 kernel weight, In brief, the DM infected plants are
always deviated from normal morphologically. This results is considerable
reduction in yield. The overall aims and abjectives of' this study was to
find sut the means by which the yicld loss can be minimized,

Te Loss fissessment Studies on Crazy Top Downy Mildew QDME of Maize

Study on the assessment of loss was done at Rampue, because suffi=-
cient data was nct available and very little was known about the disease

and its relation to yield loss in Nepal.

Materials and Methodg 3

Three locations (one location considered as one replication) were
randomly selected at Rampur, Each block comprising of 120 m2 area
wes fertilized with 60:60:30 kg N:P:K/ha at sowing and 60:0:0 kg NFK/ha



/7 &t/

was side-dressed at knee high stage of crop. Variety Lrun-2 was planted
on 12th September 1981, Spacing was 75 em row to row and 25 cm plant

to plant. Weeding and hoeing were done according to need. After silking,
disease observation was taken, Infected plants were tagged and the crop
was harvested at right stage of maturity. MNecessary morphalogical
characters were noted, The result is summarized in tables 1 and 2,

Results and Discussions:

Table 1 shows that even in natural condition, percent DM infection
was very high (21 #) at Rampur, It is obvious that sufficient inoculum

has already bean built up in nature in Chitwan,

Regarding thc morphclogical characters of the infected plants, we
can say that even some of the DM plants cun be more taller (125 cm)
than the nomal plants (100 em).  Such plants could bear ti'ze normal
size ears (8-12 cm long) that were full of normal size grains which
woere 100% viable and there was no significant reduction in 1000 kermel
weight (table 2), But in general, the average height of the systemie
cally infected plants was drastically reduced (88 cm) as compared to
normal plant height (tahle 2),

On the other hand, most of the abnormal DM plants thet bore a leafy
bunch of small size cobs (recorded up to 15 ears/tunch/plant) were very
small in size (2-4 cm in length). Such type of abnormal ear were mostly
empty or some time full of kernels (0-20 grains/ear - table 2), Grains
obtained from such ears wre very pcor in viability (0-60%), low in
1000 grain weight (185 grams) as compared to normal grains (300 grams/
1000 grain weight (table 2).

Healthy plants could produce hipher grain yields (75 grams/plent)
as compared to crazy top plants (27 grams/plant) (table 1), This
indicates that, if the discased plants produce only abnormal cars and
rerely produce normal size cobs there will be 48 grams/plant yield
reduction, i.e, 64% total grain yicld loss (table 1),
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Varie S aing Agai C T
Materials and Methods:

Eight maize genotypes were screened under natural condition at
Rampur in a randomized block design with 3 replications. Two rows of
5 metre long plot with 75 cm row to row and 25 em plent to plant was
maintained, Fertilizer was given at sowing time @ 60:60:30 k§ N:P:K/ha
and €0 k¢ N/ha was applicd at knee high stage of the crop. 411 the
cultural operations were done in time, Disease observation was taken
after silking ard the result is summarized in table 3,

Results and Discusg_i_ggg:

Monc of the 8 maive genotypes tested were found free from DM
infection., Even Sarlehi Seto and .Rampur Camposite cultivars which are
tolerant to Philippine ard Sorghum Downy Mildew were found susceptible
to Crazy Top DM,

Efficacy of Seed Dressing F- gicides on the Incidence of Crazy Top
Downy Mildes of Maize at Rempur, Chitwan

Reports about the chemical control of DM by seed dressing are
available from Nepel and abroad. On the basis of last year's finding,

this experiment was conducted to evaluate better chemical for DM control.

Materials and Methods:

The experiment was laid out in Rendomized Block Design consisting
of 5 treatments with 3 replications., Flot size was 3m x 5m with 25 cm
plant to plant and 75 cm row to row spacing. Fertilizer was applied
@ 60:60:30 kg N:P:K/ha at sowing and 60 k¢ N/ha side-dressad at knee
high stage of crcp. Weeding and hoeing was done according to need,
Disease observation was taken after silking and the result is summarized
in table 4.

Treatments:
1. Apron 35-SD @ 3g a.i./k seed
2, Apron 35-SD @ /g a.i./l secd
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3. Vitavax @ 4g a.i./Ag seed

4e Thirié: O 4g a.i./Ag seed

5. Untreaucd check = No seed treatment, Seeds of Arun=2 were treated
with the above mentioned chemical and plented on September 19, 1982,

Results and Discussions:

Out of 3 chemicals tested none of them were found effective in
reducing DM infection at Rampur conditions (table 4). The antifungal
activity of APRON was proved successful in controlling Sorghum and
Philippine DM in Nepal, but no effect was apparently observed against
Crazy Top DM in this case, The other two chemicals (Vitavex and Thiride)
were equally ineffective, The date was not analyzed statistically,
because the % DM infection in chemical treated plots wes apparently
at par with that of untreated check (table 4).

(‘onclusmn-

From the above discussions, and one year expsriments it is clear
that none of our maize varicties are resistant to Crazy Top DM, Even
Sarlahi Seto anrd Rampur Crmposite are susceptible to it. szy Top DM
can reduce yield yp to 48 grams/plant (64 % loss) in severe cases. No
chemical treatment (seed dressing) was found effective against this
disease., Even APRON 35-SD was found ineffective.

Hence, many more local land races must be collected and screened

to obtain a better source of resistance,
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Iable 1 Plent Stard, % of Crazy Top DM Infection, Yicld/Plant and % Yield Reduction Obtained
“rom 3 locations at Rampur in 1981 Winter
Location/ Renlicntion Rep. aap, Fep, Total Graip Yield in ks Yield/ Yield % Yield
Rep Rep Rep Reduc~
Plant Mean ' Total Mean  Plant tion/ Reduce
Plant

Plant Population I II  III  Stand I 11 III (gm) (gm)  tion
Total # of plents 55  p1 499 1516 505 - - - - - - - .
# of wninfected plants 411 370 411 1192 397 34.58 2565 26.42 86, 65 28.88 75,0 - . -
# of DM infected ® 145 91 88 324 108 432 237 1.37 8.48 2.82 27.0 48.0 64
% of Downy Mildey 26 20 18 64, 21 - - - - - - - —

Plenting Dats: September 12, 1581,

Iable 2

Cormarisons of Somc of the T’l'or'pholo,r;ic;q]__

HHEeEHe 3

Characters of Crazy Top Infected

Flants with the

Normal Plants at Bampur in 19 8 1 rna. q 2 8 2 Winter

Morphelogical Characters

Crazy Top Plants Normal Plants
01, Flant height in cnm 50 - 125 100 - 175
V2, No. of ncrmsl ears/plant 0 -1 1-2
03, "', of grains/nermsl ear 100 - 250 400 -~ 750
04. ngth of ncrmal ears in e 8 - 12 14 - 20
05, iversge plunt height in em 88 144
06. No. of atnormel ears/bunch/plant 1-15 -
07.-Length of atnommnl cars in cm 2~ L -
08, No. or grains/abnormal cer 0-20 -
09. 1000 kernel weight in gram 185 300
*10. Sceq viability % 0 - 60 100

* =~ Viability of se

eds within 15 days of harvest,

// 89 //



Tatle 13 Crazy Top DM Infection cn Eight Maize Genotypes Screened Under Naturel Condition At
Rampur in 1982 Winter

weplication 1 Replicatien IT Replijcation TIT _Total Total % of
Genotypes/Entries Total Crazy Top Total Crazy Top Total Crazy Tep lsli_‘agts g:rgzy TCOr:zy
Plants Flant Plants Plant Plants Plant Reps Flants Plants
1. Rampur Composite 22 2 37 3 42 4 101 9 8.9
2. Kinmal Pghenlo 2 1 36 5 39 3 99 9 9.09
3. Kekani Pghenlo 18 3 38 1 39 1 95 5 5.26
4o Sarlahi Seto 34 2 39 2 32 4 95 8 8.42
5., Arun-2 , 37 5 32 6 34 3 103 14 13.59
6. Pop-corn 23 2 26 1 24 2 73 5 6.8
7. Sweet-corn 7 2 A 1 . 8 1 19 4 21.05
8. Rampur Local 33 2 36 3 37 5 106 10 9.4

Planting Date: September 19, 1582.

$EEERE3HE

Iable 4 Efficacy of Fungicides on_the Incidence of Crazy Top DM of Maize at Rampur in 1982 Winter
Treatments/ . Replication I R ication IT Replication IIT  Total # of % of

o Total # of DM Total # of DM Total #of DM # of DM
Fungicides Plents Plants Plants Plants Plants Plants Plants Rant DM
1. Apron 35-SD @3g a.i./kg seed £0 15 70 9 78 9 288 33 14.47
2. Apron 35-SD @/g a.l./" 78 16 76 16 79 6 233 38 12.150
3. Vltavaxg £ a.i,/4 seed .76 1§ 72 11 76 9 22, 34 15.17
%. Thiride @/ g a.3. ¢ seed 79 2 A 14 80 12 233 ]9 21.03
5. Untreated scheck 80 2 60 6 71 g 211 3, 16.11

Planting Date: September 19, 1982

// 69 //
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IHE BIONOMICS OF THE M.IZE BORER
GHILO PLRTELIUS (SWINHOE) IN NEPAL

- Fanindra P. Neupane,
Harry C, Coppel, and
R. Keith Chapman#

INTRODUCTION

Maize ranks next to ricc 2s the most important food crop of Nepal, It is
basic to the diet of the people in the hilly regions and is grown in the hills,
river valleys, imner and other terai. Althourh various insect pests attack
this crop in the field, the maize borer, Chilo partellus (Swinhoe) is the
most important, It is serious in all the maize growing areas except at the
hirhor elevations, The maize borer 2lso attacks sorghum (&mmm migare Pers,) ’
rice (Oryza sativa L. ), finpermillet (Elewsine coracona Gacrtn) am teosinte
(EQQQJAena mexicany Schrad), In arcas vhere rice is rotated with maize or
where both crops are planted side by side C. puartellus has been serious in rice
as well. In the Chitwan Valley this pest is the most scrious of all the
lepidopterous stem borers that attack the ricc erop. L sipnificant yield loss
In maize has been regularly realised by farmers,

The lack of information on Lo partellys in Nepal provided the necessary
impetus for studies of behavior, biology and development, screening of hosts
ond host cultivars for susceptibilit&, insecticidal materials for control and
effects of date of planting on the iﬁcidcnce of the pest. The investigations
were undertaken at Rampur, Chitwan and Kmmaltar, Kathmindu, Nepal during
1977 to 1981, to provide pest management strategies for G, Yartellus,

SUML.RY OF THE RESULTS
Hosts, Nature and Extent of Damage
In the Chitwan Valley, C. partcllus was found primarily in maize, sorghum
and rice, Other hosts with light infestation were teosinte, fingermillet,
sugarcane and M sp, _ Infestations during the young stoges of the

i s

* - Render, IAAS, Rampur ond Professor of Entomology, University of
Visconsin - Madison, USL, respectively,
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maize plants produced 'dead hearts' wheress, those during the udvanced stages
reduced plant growth and in many instances nc cobs were formed, The larvae
fed in the tassel, stem, peduncle and ear, Stem breakage before harvest often
occurred, In some cultivars of maize, the yield reduction up to 60% and stem
infestation reached 98%, In rice the borer produced 'dead heorts' sarly and
'white head' condition latev,

Biclogy, Bchavior and Development
The egg incubation period during the summer (June - September) was L~=5

days. Seventy-two percent of the egg masses were laid on the lower surfaces
of the leaf blades of maize plunts. Their position on the leaf blade was
primarily {63%) between the depression of the mid~rib and the leaf margin,
Egg masses on young leaves were laid on the whorl leaves but oviposition
sites varied on the older plants, During the silking stage of mMaize, eggs
were laid primarily on the leaves at the bases of the ears (26.8%) and the
remainder were 1laid on various other leaves,

Inrval emergence took place primarily during the morning hours at which
time they migrated to end entered cither the leaf whorls or leaf sheaths
deperding upon the stage of the crop. Approximately 65% of the first instar
larvaec perished during dispersion. The larvae fed on the leaf whorls or leaf
sheaths through their 2nd instar and entered the stems proper as 3rd instar
larvae, During the summer the mean length of the larval period was 28.6 days.
Pupation took place inside the stem, peduncie or ear. During the summer, the
mean pupel period was 6.7 days. Moth emergence was recorded from 4 p.m.
through 10 p.m. with a peak between 7 to 9 p.m, Mating started during the
evening hours, The pre-oviposition period was less than 1 day and the total
oviposition period lasted 1=3 days. The gean number of eggs laid by a female
vas 262,0 £162,9,

The moths were attracted to light traps at or after dark with a peak in
activity between 8-10 p.m. Blacklight traps were more effective than
incandescent~light traps in attracting moths, More females than males were
attracted to the traps and most females were gravid, Second, third and
fourth generation moths rested among the meize plants, The entire life cycle
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took 2848 days wnder ficld conditions durin; the summer and 192 - 233 days
from October to My during which time the larvae went into dispause,

LAfter the maize harvest in Suust, the borers migrate to the rice crop
where 1=-2 pgenerations are passcd, The miturc  1apyac hibemate in the rice
stubble from October onwards, Sprin ; cmerience of adult moths tukes placc in
the middle of 4pril when meize pPlants an: available for oviposition. First
generation moth poaks oceurrad durin;; the last woeck of Moy, 2nd generction
-peaks during the 1nst week of Junc and 3rd ieneration peaks, the highest of
all, occurred towerd the end of July and the beginning of iujust, The small
4th generation of moths peaked during: the last week of September, A partial
5th generation moths peaked during the 1st wook of October, There was some
indication that temperaturc and roinfall during; 4pril-tay determined the
level of C. Rarteldus population Survivql during the following season, The
heavy roins during July - Llupust mi;ht in part be rusponsible for reducing
the 4th peneration larvel population,

In the laboféttory the durations of the ezly larval and pupal stapes wero
shorter at 30 °C than at 25 and 20 °C, but at 35 °C it was slirhtly longer,
The averare cgg development took 9,6 deys ot 20 °C, 6 days ot 25 °C, 4 days'
at 30 °C and 4,5 days at 35 °C, The larval peried was completed in average of
42:2 days at 20 °C, 24,04 days at 25 °Cy 19.2 duys at 30 °C and 22,2 days ot
35 °C, Pupal development took i averapge of 14.8 days at o °C, 8.72 days at
25 °C, 6,26 days at 30 °C and 7.25 days at 35 °C,

The male and femnle moths survived, ruipectively for an averaize of 7,8 and
8.5 days at 20 °Cy 5.10 ard 5,25 duys at 25 °C, and 3,6 ond 3.5 days at 30 °C,
and 1,5 and 1,6 days at 35°C, In general, the optimum temperature for the
completion of a gencration of L. paptillus in the laboratory was 30 °C,
Temperatures at 20, 25 and 30 °C Showed a lincar increase in the rates of
¢y larval pupnl nnd complete muncration development of G, nartellus, The
X-intercept estimates of the threshold tumperatures fop €fiy larval, pupal
und complete puncration development are 13.25, 12,5, 12,75 and 13 °C
respectively, vhermal unit summations for the duvelopment of the egg, larval,
and pupal stapes respeetively, were caleulated as 69.0, 297,7 and 10449 thermal
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units (TU) or day degrees using a 13 °C dcvelopment base, The development of
complete gencration took a total of 471,7 TU, In contrast an accumilation of
515 TU were necessary under field conditions for the development of ench gene-
ration of C. partellus.

Based on the ficld TU accumuilations, light trap catches of moths, and
field infestations of larvac, o theoreticol model for the different generations
of C. partellus in Chitwan, Nepal, has been developed as follows ¢ There are
5 gencrations of C. partellus in the Chitwan Valley, The spring emergence of
moths peaks on Jpril 15, The 1st, 2nd, 3rd, 4th ond 5th generation moth peaks
are fourd, respcctively, on Mry 24, Junc 28, July 31, September 3 and October
10.

The nnalysis of life tables for €, partellus indicated that the mortality
faectors during the 2nd generation were larval dispersion and unknown which
provided total mortality of 93,04% and a trend of population increase, The
mortality factors during the 3rd ;encrations were, again,.larval dispersion,
unknown, and egg and larval parasitism showing o total mortality of 88,28%
and again a trend of population increase, The mortality factors during the
4th gencration were egg parasitism, larvel dispersion, larval and pupal
parasitism, adult mortality and unkrown. The total mortality was 97.63%,

A trend of populstion increase was observed but it was much smaller than that
in the 2nd and 3rd gencration. Of sevon hymenopterous parasitoids reared from
Ga poxtellus, Irichogramug, wns an egy paresitoid; ipanteles, Brucon chinensis,
Stenobracon and Irathala were larval parasitoids; and Hyperchaleidia and
Zanthopigpla were pupel parasitoids. 4s I. ghilonis was effective in para-
sitizing the eges of C. paxtellus and is easily reared, it could be released

(inundation technique) as a strotepy for supressions

Host Susccptibility / Resistance
Studies werc made on the plont susceptibility/resistence to the maize

borer in various crops and maize cultivars. Vhen different host crops were made
available in n particular location, sorghm and maize were preferred more than

were teosinte, rice, sugarconc and finpermillets in descending order,
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In various cultivars and experinental materials of maize, whorl infestation
or lenf feeding due to S, partellus did not show any correlation to stalk
infestation, There was alse o Inck of corrclaticn between stalk infestation
and tunnel length/plant. Neither o hi‘h percent of whorl and stalk infestation
nor more damage inside the stem reduced the yicld of meize in some cultivars,

for example, frun=2, indicating tolerunce to L. partelius.

Of 134 miize entries scrocned for o suscoptibility to S, partellus, either
at Rampur, Khumaltar or at both locotions, 25 were in replicated trinls and
the remainder in singlc tricds, When jud.-eq aminst 2 or more criteria of
susceptibility to €. Dartdius, the follewins entrics wore regarded as lcast
susceptible vhen compared to the remninder ¢ D 77/ (‘z“uto) Local, Manakamana-1
(Jhl’t}u) Pojarica 7931, .crass 7833, Chuquisnco (I) 7842, D 771, Paheli Mrikad,
Pool-32, (L4 X D 7, Surhud, (S.rhea X { 14) Perl=17, (B 73 X Suwan-2) D 771,
(Indian Fool~5 X MSPL) D 7 71, (£CB X T54) Suwan-2)) D 771, (4ICDS-C7 X Suwnn-2)
D 771, sru Chiure Seti, and Thule Chure So ti. The coy monly srown cultivars,
Rampur Yellow, Khumal Yollow and Re Tipur Corposite were all mederately
susceptible to C. prricllus and forun-2 “Lthourh hishly susceptible to stalk
infustation, yielded well,

Chemical Control
The efficncy of veorious insceticides, namcly, carbaryl, carbofuran, cndo-

sulfen, trichlorfon, bucillus thurinsicnsis, ~ddienrb, fenitrothion and
phoxim at 1 ¥ ei,/ho in various formulrtions was studied ~gninst the maize
borer, Chilo partellus ~t Rempur,  Chd tuwan, Aerd, din 1978-1981, Carbofuran
and earbaryl in grerular formulation wire supirior to the other trentments.,
Gramd.er formulations of «ldicarb cnd trichlorfor, and sprays of carbaryl and
endosulfan were also effcctive. Tho vi.rious earbaryl formulation and timed
treatments showed that crrbaryl bait was better for application to the maize
whorl for 3rd puncration treatmont ana th:t spray wuns better far the 4th
generation of C. prrtellus, Therefore, the rclatively safw carbaryl, in
granular form iS recommended as n whorl trentiment for the 3rd peneration of

C. martellus in maize,
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Effect of Date of Planting on the Incidence

The maize cultivar, iirun, was planted in Rampur, Chitwan, Nepal on April
2, May 4, 14 and 24. The data on the percent infested plants showed an
increased infestation of the maize borer, C. partellus on late sowings when
compared to carly sowings. The tunncl length/plant also showed an increase
with later plentings. The latest sceding (May 24) showed significantly
greater borer damage than thosc planted carlier, Earlier planting of maize

(prior to My 1/,) ic recommended, thercfore, for that area of Nepal,

CONCIUSIONS

For the first time, we have accumulated sufficient data on the maize
borer, Chilo partellus, in Nepad to allow certrnin rcecommendations for
improving crop production, The benefits of utilizing an eerly planting date
arc ol.orly established, The scasonal history of this common pest have been
elucidated and thermal unit studics nllow predictions of when to expect
moth peaks. Experiments show that C. partellus can be effectively suppressed
in maize when pesticide treatments are properly synchronized with the vulne-
rable pest stapge. 4 rolatively safc pesticide, such as carbaryl, could be
recommended to the growers. There arc sufficient potenticl sources of
resistance to 8. partellus in various maize cermplasm avajilable in Nepal
which could be used to develop more resistant cultivars, The C. partellus
population in Nepol differs in certain bidlogical properties from most
recorded in the literature and thus may be different biotype.
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STUCY 0 THG FERID RICINGY CF iL.IZ7 BORER
(UOic i ATCLIUS SWIjhss)

- B.R. Palikhe¥*
Abs !: Lag !‘

Study on the field ticlogy of maize borer, Chilo purtellus, Swinhoe was
carried at Nepalpunj J,criculture Station, Khajura during monsoon season since
1981, So far as the larvel voodidis coneornll, it ocourrel more or less ot the
same time in both years (1981 - 1982), nature of the insect population
fluctutation bteing lariely dependable to the weather condition,

Intrciuction:

Generally speaking, maize is liuble to be damaged by different types of
insects of which the maize borer (Chilo _p_ll_t_ql_m) is the most destructive
and widespreal spocles in cultivatel maize, The infestation of this insect
varies from locution to locaticn depending wpon the climatic condition., The
erps are layed in cluster iy »r unt.r sihe £ th: 1o £, The damaging
stape 15 the larval stoe. The youns larvae after kntehings first of all
ferd on tenler parts of tle leaf tissues und mid rib und move towirds the
centrul wherl of the plunt .ol start foeding on the tenler growing part of
the plant anl! gradually kil! the contrid shoet of the plant, thus creating
dead hearts. If plants are jrowm up, the cars are glse liable to be Jamaged.
Deud-heurt appeurs only after the severe dumarse at the frowing point of the
muize plant., ‘/hile entering the shont, the initial feeling »~f the larvae
on the whorl gives riue to numerous pin-hcles cn the leaves,

Two Dipertnt oy i b Looptiry Al 1oois Lo 25 th o eroaone: of the

of the exit holes, tunncls in the ctum anl pin-holes on the surface of the
leaves, The main objective of the study on the £icld biolopy of maize borer
is to determine the | L ide occurrence anl to knew the nroper time of

insectieidal application niainst the maize borer,

- s B 0 T s 0 2t e

¥ = Assistant Entomolosist, Nepidganj spri. Station, Khajura, Wepalgan].
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Materials and Methods:

This trial was planted during rionsoon season of 1982 at Nepalganj Agri-
culture Station, Khajura., Twelve rows per plot (90 mz) were planted with
two kernels per hill having one plant per hill after thinning, Plant to
plant and row to row spacing was 25 cm and 75 cm respectively. This trial
consisted of 8 plots of 90 m2. Half the N and all P205 and K20 was applied
(60:60:40 K liEK/h2) at the time of planting und rest of the N (60 k¢/ha) was
top-dressed at knee-high stage of the crop., Sced rate and other cultural
prectices were used us recommended for normal maize crop. After germination,
& 1gular visit was made in the experimental plets of the maize so as to
observe the Coposition of the egrs layed inside the leaf sheath and initial
attack of the borer, is the infostatinn was found, 10 plants from each plot
were selected randomly and examined carefully in order tc determine the
number of egi masses and their pesition (upper ar lower surfaces), The
plants werc dissccted to fina cut larvae, pupue, pupal cases, length of
tunnel made by borers in each plants from cach plot separately, Observations
were taken at an interval of 10 days anl 8 such observations were recorded

apto the harvesting poried,

Results and Discussions:

The ovipositien of the borer was found 23 days after planting. The egg
masses were layed in clusters overlapped like scale und creamy white coloured
when fresh,  Larser percent 75,20 ~f the oo~ masses were found leyed on the upper
surface ~f *h> leaves at mid rib near the sheath and 23.8% of the egg masses
on the lower surface at mid rib and mergin of the leaves, But in 1981, the
position of the egyr rasses recorded were 80.7% on the upper surfrce and 19.3% on
the lower surfacc, iltogether 158 2gg masses were observed in the experi~
mental plots, The avrage number of caps per egg masses was found to be
15.4 and the range of egrs per mass was 4 to 38, larval reak period and
larval infestation differed at the different stage of the plant growth,

Average larvac per plant at the pesk wero 1258 and 1,10 and the larval peak
Tl A5 and 55 dhys of maize ruspectively (table 1), In 1981, the average
larvae per plant were found to be 1.03 and the peak of the season 52 days
(table 1). It reveals that the larval peak period were almost at the same
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stage of the plant growth in both the yoars, In 1981, the larvael peak was
between 42 = 52 DAS and in 1982 the peak ws betwsen 45 - 55 DiS.  The number
of larvae and the average larvac per plant in the cexperimental plots were
higher in the year 19€1 probably because of favourable weather condition.
Plant jnfestation level by borers was 62 - 73% during the peak puriod. The
other larval peak period was also chscerved at 85 DiS, This peak prebably

was due to the thimd pguneiration of the bnarers,

Pupac were found on 45 Di3 and the pupa'l peak (1,12) was observed 65
DiS (table 1), Lervid prriol in thw loboritery condition wis recorded 25 -
30 days and pupal period voricd frem 7 - 10 days, Lifc-cycle was completed

in 6 -~ 7 weeks but this pericd may be prolonged in the cold weather.

Summary and Conclusion:

On the basis of observation at Npalgznj, it is clesr that the noture
of the inscet being dependable to weather cendition. Under favour:ble
environmental conlition, the sensitive and voracious larvac may cause high
infestation to the pgrowing mdze plint.  fumber of ep masses sbsérved on
the upper surface were “ound merc comprirad to the lewer surfac:, The peak

of the larvac wis founl more or 1uss ut the soame time in both the yeurs,
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Iable 1 Borer Population at Different Stages of Plant Growth ef Maize

£t Nopalganj

Ly

Year - 19 8 1 Year <« 1ygo2

Days Mean Mean :: Days ifter  llean Larvae Per Mean Pupae Per

After Larvae/  Pupne/

Planting Plant Plant |, Planting Plant Plant
22 0 0 :: 25 0 0
3z 2,49 o] R 35 0. 51 0
42 0.55 0.05 :: 45 1,58 0,31
52 1.03 0.49 " 55 1.10 0.50
62 044 115 4 65 0.37 0.68
72 0.25 0.88 " 75 0.13 0. 56
82 0.35 0.20 :: 85 0.25 0.12
92 0,02 n,31 " 95 0.01 0.02
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FIELD TEST QOF MATIZE GERMPLLSM L3LINST CHIIO PARTELIUS, SWINHOE

-UNDER N.TURAL INFESTATION

~ Bhimsen K.C. and

Beena Pant#

shskract

Two set of trials were conducted at Khunaltar Entomology Research Farn,
Khumelta: in summer scason of 1982, Arun-2 tested against Khumal Pahenlo,
Rampur-1 showed no siznificant df "ference so far as borer leaf injury is
corverned, But, same variety revealcd significant difference with Rampur=1
at toonel length (11 em/plent) and gréin yield (4031 k¢/ha).

Introduction:

%t is well~known fact that certain germplasm are less attacked by a
7iven insect-pest than other because of natural resistance on that crop/plant.
Hairyness, hardness, thickness of stem / epidermis of leaf, plant vigour,
in term of spzed of growth, early maturity, unpalatability of the cell-sap
etc are some of the characters that are known to contribute resistance

(ithwel, 1976).

The present study was carried out to determine the characters related
to borer resistance. On identification of gene source, the characters could
be transmitted to hybrids / synthetic and further that would be stabilized

for their performance,

Materials end Methods:

Field tests were conducted at Khumaliar Entomology Rcsearcii Farm, during
summer season of 1982, Experimental design was paired plot technique, There
were two scts of trials with eight (8) paired plots. First one was congisting
of three vari:ties of maize namely Khumal Pohenlo, Rampur-1 end frun-2 while

* ~ Entomologist and issistant Entomologist, Division of Entomology,

Khumaltar, Nepal,
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in second set two exotic germplasm obtained from CIIMYT, Mexico were planted.
The plot size, row and pl-wnt spacings were § X 4.5 m.?.’ 75 em, and 25 cm
respectively. The maize was seeded on May 10, 1982, The fertilizer doses

and intercultural opcrations were given ns per the recommendation.

Borer leaf injury were rated by following 1-9 seale. i1l plants of
ccntral 2 rows were token into consideration. Such rating were recorded
en Junc 15 wnd June 30, 932, Th: prain yicld and tunncl length were noted
at and after the harvest of tﬁc crop QS\_']) 15, 1982). TFor noting internal
damage of borer (tunncl lcngth), five randomly sclec led plents from cach plot

vere dissected and tunnel longth was mocsured,

Results and Discussions:

Rusults on borer infustation and grain yicld of threc varieties viz
Khumal Pahonle, Rempur-1 and .run-2 e given in table 1, Table 2 presents
the external and intorn:l injury ~i' meize borer Aan cxotic gormplasm, The
meteorologicnl purameter are (dven in table 3. It is clenr from table 1
that the cumidavive mean Loaf injury rocortad ot 30 g 45 eys after
germination showed no significant differonce vhile arun-2 showed longer
tunncl length (11,7 en/pinnt) ns cempared to Hampur-1 (/.8 em/plant),  However,
the pradin yicld of Rampur=1 was the hirhest (4031 %/he) over Khunal Paherjo
(2982 r/hi) ~nd ran=2 (2706 /). Exotic mdize (wrmplasm indieated the
differentind maize bor.r sitack which was siynificent nt (-.15 probability
lovels The two varisbles leaf’ injury snd tunncl lingth were found higher in
TL 81B, 503 # !'BL Dent than FR 81 B, 502 # .nt, V.t. 181 Flint.

Summurg and Coneclusinn:

The menn 1oaf injury casul by miize borer, Chilo partcllus (Swinhoe)
varicd from 1,07 in Hamsur-1 to 2,06 in <run-2 received higher damnge as
compared to other varitics but oven this higher value is buelow 3.0 rating,
So, considering this ariterion, n11 the threc varicties seem to be less

susceptible to horer it Khunld condition,
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The tunnel length shows that 4Lrun=2 was susceptible at late stage. The
grain yield was the highest in Rampur-1 (4031 M/ha). The result further
confirms the result of Mishra (1981). The exotic germplasm revecled similar
borer response as in Khumal Pahenlo, Rampur-1 and frun-2, PR 81 B, 502 #
Ant, Vet 181 Flint found better than TL 81 B, 503 # MBL Dent.
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Table 1 Cormperison of Jfrun-2 with Twe decommended Varictios [ maist adze Ecrer :t Khumnltor

Fair of Zeof Injury Rotines Tunnelled Iength(en /piant)  Crain Yicla(-/Flot) 22.55 n2 ot 158 M. L. #
Ehunel  Lrun~ Roopure  Elogrel ~run-  dompur-  Khumal . n
Flots Fihenlo 2 1 Fohenle z 1 ¥henlo -Tan=2 fampur - 1
1 1.45 2.53 1.9C 6.0 15.8 2.0 7.0 8.2 9.7
2 1,53 1.79 174 10.6 5.0 0.C 8.0 7.7 11.0
3 1. 55 2.29 2.25 2.8 7.6 8.8 5.8 5.5 8.8
4 2.0 2.13 1.35 15.0 5.4 6.5 5.4 6.2 9.5
5 2.36 2.75 1.20 6.8 3.0 5.C 7.2 5.2 A
6 1.86 1.0 2.3 7.6 7.6 1.0 6.4 bed 1.5
7 3.12 7.83 1.75 Lok 28,2 2.0 €.0 £.06 7.2
8 1.93 2.03 1.3 2.8 8.2 3.0 7.9 6.C 7.5
Neor 2.01 2.05 1.7 8.25 .47 4.8 6.7 6.09 9.07
FaTest 5 s NS AN I S S 3S S
S5 = Men-simificont ot 0.05 roobrbility level Ry
S = Significint st 0.05 vrebrbility level ®
+ = Zeaf Injury Rating wes the mecr of two observations (early vhorl ~nd mid whorl stage) RN
* = iLL. = Moisture Lovel, >~
Trble 2 Hexdeun 3 aize, cormpolasy tostoed npainst matze borer =t Koum-Jtar
Foips of Flots Meun Le:f Injury Tunnci_lencth (em/Fl-mt)
Germm:. Germ- B Serm-.. Germ=B
1 2,13 1.56 13200 ¢1.60
2 2.67 2.66 7.00 02.00
3 2.11 1.33 11.00 10.70
4 2.2 1.50 11.50 05.40
5 2.33 1.30 06.60 03.00
6 2,33 1.42 22.00 G9.00
7 2.16 1.30 18.60 13.20
8 1.96 1.00 16.80 04.00
Mean: 2.3 1.51 13,32 Q6,23
T~Test S S
Germplasm .. = TL 81 B, 503 # iBL Dent
" B =FR 81 B, 502 # ‘nt. Vet., 181 Flint



leweoratogical Uata at Khumaltar .5/'
ear 1382 ¥
Temperatyre (°C) . ‘
Month Week Moximum  Minimum  R.H. & Rainfall (mm)
Aprid 1st 26,23 10,93 39.75 0
2nd 26.05 8.30 35.14 0.55
3rd 24,30 10,42 57.0 2.98
4th 25.05 11.02 48,62 10, 56
May 18t 27.15 12,91 44,00 3.43
2nd 25.51 18.72 73.57 13.42
3rd 27,62 18, 55 68, 57 0.78
4th 27.27 18,21 69,25 1.66
duly 1st 27.71 19.78 72.5 8.13
2nd 27.45 19.71 73.5 6.00
3rd 27.7 19.63 69.5 3.37
4th 26.5 20,50 78.0 10.52
August 1st 26,97 19.53 71,12 15.47
2nd 27.58 20.25 70,87 8.56
3rd 27.47 19.78 66,62 7.93
4th 26.15 19.22 74,28 13.42
September 1st 27.15 18,92 69. 50 6.23
2nd 25.30 18,42 77,25 7.57
3rd 24,80 17.57 77.85 4.38
4th 25,98 14,71 57.85 0.0
October 15t 25.07 12,70 55.00 0.0
2nd 24, 56 10,22 5/,,00 2,56
3rd 24,03 13.37 57.00 0.17
4th 24,40 10,65 46.00 0.0
Source: hgronomy Division, Khumaltar
Monthly Average
April 25,40 10,26 45,13 3.52
May 27.30 13,60 45,50 3.9
June 26,99 19,06 68.81 473
July 27.34 19.90 73.37 7.00
August 27.04, 19,69 70,72 11,33
September 25.80 17.40 70.61 b 54,
October 24451 11.73 53.00 0.68
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FIZID TESL  F MATZE GERMPTL3M

Howve you tosted some of 4. impertont local pormplasm

against Chile persiius 2

Cur »nwvieus stuly hns shown that mont <f the locd goTm
PLosn ore i Wy suseortibie 4o Chit o nartellus u‘fﬁ""”’"
henes cur tos% wes Tinitod 4 aran-2, fnmnure1 and
Khumed Yo1low vari. tics ordy,

Is the simificnt yi 76 Girloproneo botween Mammur-1 aind
drun=2 du: o i pat 12ng of theip senetie yicld
pobtontid ?

The Mrrerone: io the coabined offoct of insects,
fenctic yicld pobontial rod several other unrecorded

factors,
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PEST TICIDACE IN M .IZE D SCYBL.N IMNIERCRCTIING TRL.L

- Bhimsen K.C., and

Beena Pant'

Introduction:

Bis-ecological practice is one of the practices which has been proved as
an important cemponent in pest centrol strategy. It is more suitable to
Nepalese farming systems particularly in remotc areas, In the Hills, the
populaticn pressure is high while the cultivable land per farm family is
far less than required. On the other hanid, there ure two types of farming
systems prevailing in Licpal., The first one is menoculiure where one crop
is grown over iime cad smace, The cceend being the mixed farming where
more than one crop is heing cultivated in the given piece of land. These

two types cof faruing present entirely different agro-ecologizal situstion,

Under menoculture, the same crop is zvailable in a season over large
stratches of 1and, This provides ample food and causes o fast multiplication
of pest and the biology of the pust is well adjusted or synchronized with the
crop growth, The other biotic and abiotic factors (clim&te and natural enemies)

also determine the population build-up of the given spccies.,

In the wlx ! furming, the yopulor maize hased cropping patterns were
observed ns maize-soybeen, mo: ze-potato, maize-ginger etc. The companion
.crop is sclected according to the protlem. The sclection is based upon the
common ohservation sbout problem and the experience of the farmers. The
sole objective of the crop combinitism is just to inerease the production
per unit land, Maize-soybean in Khumaltar (Pathic et al., 1980) and maize-
fingermillet in Iumle (Sen and Sthapi-, 1981) gave higher production over
sole zrop., Soil fertility improvement, scil and water conservation and

CI'Op_1NSUlallLe LgawnlSh neat cfidumic c»e other menticnable advantages of
L0 g Leal

* - Entomologist and Asstt. Entemologist, Entomology Division, Khumaltar,
Nepel.
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suitable cropping pattern for sustained preduction, The crepping systems
program under Jjigronomy Division is trying to evelve suituble ond profitable
cropping pattern to particwlar enviromment or agro-clinntic zone, Due
consideration is also siven te minimize co3tly inputs such as the use of
fertilizer and pesticides, The Entomnlogy Division i5 quite nware of the
major pest of maize and soybenn, Tre losses causod by th pests (borer along
with other inscet in maize, hairyeaterpillar in soybean) have 11so been
determined in respective zrep, This ctudy was planncd to umicrstand the
effcet of different croppine pattern »an the major nest of ench compenent

CI'OP,

Mate g_ials and Mcthodf: H

The experiment was conducted in Entorclogy Resenrch Farm, Khumaltar, It
was designed as completely randomized block desigm with four replications,
The plot size wis made 6 X 5 m2 18 to fit different types of spacings, The
treatment combinations cultivated varictics, fertilizer doses and spacing were

as follows:

Treatment Conbinations

1. Improved Maize + Imnreved Seyboean
2, TImproved Miize + Iecul Soybenn

3. Locd Maize + Imnroved Soybzan

ho  Loend  Maizo locd Seybean

+
(:

5. Improved Miize (Mone ercp)

6. Locil Scybuan (iono crcp)

Crop Vari sty Seed Rate (K/ha)
1.  Improved Maize Khumal Pahenlo 20
2. Local Maize Dhapnkhel Local 20
3. Improved f‘woybcrm Hirdee 60

4  Locnl Soybean Locnl Sathiya 60
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Fertilizer (fs/ha)

P

A R
1. Maize + Soybean 80 én 40
2. Maize Improved 100 60 40
3. Maize Local 80 60 40
4+ * Soybean €0 60 40

Crop_Combination Spacing Rows/Plot

1. Improved mize monoculture = 75 X 25cm 8
2. Local maize monoculture = 60 X 25cm 10
3. HMaizeesoybioan intircropping = 100 X 20450 X 5 cm 6

Observations were recorded on major pests of maize and soybecn, The
gross yield and economic retuen were evaluated against each treatment
combination. The data on mize borer and soybean hairycaterpillar were

recorded as percentage of infestation,

In addition to these pests, the grasshopper wns another target species
and found defnliating both maize and soybcan. lowcver, in this experiment,
attempt was made to count the insect number per plant. The percent insect
infestation and ir . % cowt were transformed to angular and square root

values ruspuctively.,  'he analysis of variance was done as described by Gomez

(1976).

I}_e_sults end Discussions:

Results on maize borer, Chilo partellus (Swinhoe) ; soybean hairycaterpillar,
Spilarctia casignaka Xoll; grusshoprer, Hieroglyphus banijan Fabricus, along

with absolute yield (I-Lnize+soybean) and gross economic return (Rs/ha) are
presented in table 1,

The borer infestation was recorded nt 30 and 45 days after germination

(DAC) of mnize. The first observation showed no significant difference
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among the various truatments but overall higher percentage of damege (4.8 -
7.5) was recorded as comparvd te the second on: (2.8 - 6,5), This observa-

tion wus found to be stuatisticelly simificant,

Hriry caterpiller dcfaliated the .f;oybcan plint at 66 DaG, The damage
percentage ranged from 17,5 (T6) to 25,5 (72). It wus considered us medium
type of damage and shoull have contrituted in the reduction of crep yicld,
Grasshoppers were found morc in shady cnvircmment (1,99-2,£9/11ant) than the
non-shady places (1.55/pl-at), Heyover, the statisticnl anelysis rovealed

P

ro significont Aiftronce botween tuo types of wnvironments,

The yicld of compon.ri crcps were wlded in the plot. They were converted
to k/ha and recoridud s sbaolute yicld, The hi-host (4297 F/ha) and lowest
(411.5 k/ha) yiold were haavestoed in T1 aid T6 r.spectively, a5 there was
difference in morket vidue of medze (b 24) @nd soybean (Rs 3,/?:;:), the fross
economic returns wors crleulntud wccordindy, VWhile doing so, the range of
cecononic return were obtaind ag Es.‘],?./@/h:n. to s &, 520 /h (teble ‘l).

Summary ind conclusion.

Borer infustation in maize was bolow 10 puorcent in both the obsorvations
und this coulll bi considenal w non~sinilicint infostation so far e economic
loss wzs crneernids  Heiry caterpillar and prossheppor chase the shady places
as thuir habitid,  sbuolute yicld wis 10 times and 2 times hirher in T
(Imprnvml miize + Inprovel :;oybk.:m) as comparal 1o monoculture soybian and
improved meize: respoetively, This rosult was similor to the result obtained
by Puthic .4 al. (1981),
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Table 1

Maize + Soybumn Trial at Eihu.r:r.ltaz,__l 982

Borer Infestation(?) Hoiry Caten Grasshopper  Moizo+Soybean Gross
Treatment Combination ER) 5 pillar In-  Count/Flant eonomic
0.G DﬁvG Testation 00_Scvhsnn Heturn
- - D..G. V X404 (s2/ha) (R/ha, )
T1 Izproved noize+Impqoved
scybean 6.4 2.8 = 26,6 2.89 4279 4 8520 4
i2 m %+ Locl Soyvuon 5.7 6.8 c 25.5 2.57 328¢ ¢ 7236 cd
T3 loeol rrize+Inmproved n 6.0 5.2 tc 21.2 1.97 3251 ¢ 8520 4
T4 " T + Local n 7.5 6.5 ¢ 21,7 1.99 266 be 5632 be
T5 Improved modize 4.8 AR - - 2227 © LLIO b
T€ Iocul soybeon - - 17.5 1.55 411 a 1240 2
F-test S HS 1S S HS ES
&V & 40.6 12.5 0.6 43.0 23,13 2

Hewns folleowed by same lotter are not Ssignificuntly different at .05 probability level by DMR tust,

IS = len-simificant

HS = Highly Significant
“een of four replications
Sowing Dutes Moy 10, 1982
Harvesting

Date ¢ Scp 15, 1932

DiaG = Days ifter Germination.

/26 [/
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DETERMINATION OF MOISTURE RESISTANT QONTATNERS, SEED MOISTURE
CONTENT FOR MATNTAINING THE GERMINARILITY OF MATZE SEED FOR
A PERIOD OF STORAGE UNDER AMBIENT STORAGE CONDITION

- Kamlesh lata Rajbhexdary,*
Binay K. Batsa, and
Devki Shrestha

INTRODUCTION s

Maize 1s now grown round the year as monsoon, winter and spring crop in
Terai, Inner Terai and Foot-Hill, Lven for seed, 1t is produced in winter
season because of a number of desiralle factors like proper isolation, less
incidence of diseases and insects, good yields. However, maize harvested in
April-May can hardly be distributed by Agriculture Input Corporation (AIC)
for the immediate monsoon crop, Hence, a major portion of the seed has tr be
Stored over wet scason under ambient condition when the temperature and -
humidity are high, Under such circumstances, AIC is facing & major constreint
of supplying maize seed with high pemination and vigour. It has rather
frustrated AIC tc expand the seed muiltiplication in winter. To improve this
situation, a number of studi:s have been initiated by the Agriculture Botany
Division, Seed Technology and Improvement Program in collaboration with NMDP
since 1975. The pres:nt studies were conducted to determine the economical
and appropriate gauge of polyethylene and tin cans with 1ids at different
seed moisture level for a period of storage under ambient condition at Rampur

and other similar environment,

It has been pointed out that seed moisture content and storage temperature
are the most important factors affecting seed longevity, with seed moisture
content usually more influential than temperature, Harrington (1959) gives
two rules of thumb which are of ;eneral validity, It states (i) for each
1 percent increase in seed moisture, the life of the seed is halved
(applicable from 5 to 14 percent seed moisture), ii) for each 5 °C increass
in seed temperature the 1life of sced is halved (applicable between 0 °C and
50 °C), Roberts (1960) states_that in cereals, a decrease in either

* = Agri. Botanist, STIP; Asstt, Plant Pathologist, NMDP and Asstt. Agri.
Botanist, .;ri, Botiny Division, Khumaltar respectively,

T .




ry
VAT,

temperatue or moisture, increascs the lonzevity of sced. An ideal condition
is meinained in the controlled storage by providing insulation, moisturce
proofing, refrigeration and dchunidific:*ion. Fut the cost of building and
maintaining such an idezl storage ic too high and is uot econemically
feasible even in the well-developed countries cxeert for valuablc germplasm,
In recent years, more emphasisc io ¢iven on the control of sced moisture

which is influcnced by the susrounding: relative hunidity, The use of moisturc-
barrier containers to keep secd at - uofe meisture lovel. Cren L. Justice.and
L.U. Bass (1978) report tiat there is inercasing awareness of savings in time
and expense and suitable moisturc=barricr cont:.incrs are used foi storin.:

valuable breeding stocks,

Harrington (1963) demenstrat.d th: value of meisture~preof containers in
inireusing the sced Longevity under kigh humicity conditions and showed the

relativ. resistoinee of various contuiners to moisturc penetration,

Research hic shown thit scxled otorye provents the loss of viability of
corr. seeds provided their moistur: is suf o viently low when the szeds wrc
sealed (Kainar‘:x, 19513 Barton, 1960b), The vesult of Crepon Experinent
indicated that 10 purcont meisture contont in corn can be censidered safe fop
3 years of seoled moisturc-proai storn  under modcerate temperature (Ching,

1959),

Baskins and Delouele (1970) found polycthylene by supericr to cloth 2nd
paper in muintaining lonievity in com (Zoo S L.), wheat ond soybecn stored

at 85 °F and 25 pereent relativ: hwnidity.

Rajbhandary, K.I. (15£9) 1ound cloth bag, ruper big and squnny sacks with
250 pmuge pelyethylone liner supcrier to one witheut linin: for carry over
of maize seed up to sceonl plaating scoson under Khumeltor condition. Gunny
sacks with 250 gnuge pely-liner wos fourrl to be supecrior to 10U guce poly-
coated gunny stck and mumny sack in midintaining germinability of miize for
a perisd of storage at Rampur (Ra johendary, KoL and RoP. Uprety 1977 and
1979).


http:Cehuriidific..on

/7 95 //

MATERTALS AND METHODS:

Two studies were carried out at NMDP, Rampur, The first study was
conducted in Cheitra 1, 2036 (March 14, 1980) and continued till Baisakh 2038
(May 1981). The second study was started in Chaitra 12, 2037 (April 1981) amd
terminated in Bhadra 203% (‘uyust 1982).

Freshly harvested Rampur Pahenlo maize seod was used in the first study
whereas Khumal Pahenlo was used in the second study. Percent of moisture level
was adjusted to 10.4, 11.2 and 11,7 by sun~drying but in the second study it
was adjusted to 10.4, 11.2, 11.8 and 12,7.

The following storage containers and the capacity were used:

Cotainers Capacity
1. Gunny sacks with 200 gauge polyethylene liner 10 ke
2, Guny sacks with 250 " ] 1 10 kg
3. Gunny sacks with 300 " " n 10 kg
4+ Gunny sacks with 350 rauge Ul l 8 kg
5. Tin cans 6 g

Contuiner no. 1 to 3 were used in the first study while all the five types
of containers werc used in the second study. The capacity was oaly 8 kg, Seeds
were treated with Thiram and Cyathion at the rate of 2 gmAg of maize, Samples
were drawn for checking germination, disease and insects, The polyethylene
liners were heat sealed and the gunny sacks were tied with a jute thread. The
tin cans hatl » tiphtly fitted 1id, A1l the treatments were replicated 4 times
and were placed at random on the wooden pallet in an ordinary storage. The
storage was made up of brick-walls and cement pPlastered. The size ‘of the room
was 6,0 m X 4.5 m X 3.0 m and the plinth was 0.50 m high. It had North-South
facing with fitted glass windows, The storage remained closed most of the
tir;le except weelly changinz gr:a.phs in the Hygrcthermograph and during sampling
at appraximately 60 days interva’.. However, in ccse of the first stuﬁy, the
storage used to remain operad wost of the time and samples were also drawn at
30 days anterval and during the storaye prriod, the treatments had been moved

from one storage to another one.
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The fourth replications in each btreatment was sampled enly after 365 days
in the first study and after 400 days in the second study i.c. only at the

time of second monsoon pirmting.

Germination test and determination of moisture content werc done according
to ISTA (IST4 rules, 1975) in the Centrel Secd Testing Laboratery, Khumaltar.
Air dry oven method on wet weight basis was followed for moisture testing.
Checking for discasc and insccts were done at Plant Pathology Division and
Entomology Divisicn, Khumel resvectively becides the visual cbservations at

the sced testin: laboratory,

RESULTS:

The results of the first study amd the sceond study are presented
separately in Tublé 1 to 5 to have bebtor picturc. For the ease of comparison
average moisture in pereent are ziven for every 60 days although they have

been checked at 30 days interval in casc of first study (Table 1),

In casc of Trtles 3 to 5, mcan temperuture in °F and percent relative
humidity prevelent in the storage, arc alsc presented for the information on

the ambient. condition of storage,

It is quite clear from Teble 1 that during 396 days or storage, there is
fluctuation of +3.4 to 0.4y +2.6 to 0.7 and +2.9 to -0,9 percent moisture
and 25%, 50% and 40% reduction in gerrdnation in case of the junny sacks with
200 gauge poly=-liner at 1044y 11.2 and 11,7 initisd moisture content
respectively, The goin in moisturc perecentage and fall in germinntion percentage
are obvious aftor 180 days of storaje 1., after the month of Phadra (August).
The same Tuble indicates that there is fluctuatien of -0.5 te +1.6 percent of
moisture content in other two trectronts irrespoctive of the difference in gouge
of polyline, Similarly, there is 2 to 74 and 2 +o 12% rcduction in germinntion

in case of' gunny sacks with 250 and 30 e lines respectively,

It is obvious from Table 2 th:t during 390 duys of sterage, there is
variation of -0.7 to +1.2; -0.8 to +0.9 and ~0.7 to +0.9 and -0.8 to +0.6 in
case of gunny sucks with 200 pnuge, 250 sauge, 300 gauge and 350 gauge poly-
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liner irrespective of the initiel moisture content, Hoever, there is increase
of 0.3 to 1.4 percent in moisture content in case of tin cans. It is also clear
fran the same table that during 510 days of storage, there is variation of

0.9 to +1.0, 0.9 to +0,9 end =1.0 to +1.4 in case of gunny sacks with 300
gauge, 350 gauge polyliner and tin can respectively and in other two treatments,

the fluctuation is same as in 390 ‘days of storage.

Table 3 indicates that during 390 days of storage, there is 1 to 6% fall
in germination (from 99-98% and from 99-93%) irrespective of the treatments.
However, during 510 days of storage, therc seems to be maximum 10% fall in
germination upto 11.8% initial moisture conteat irrespective of the gauges of
polyliner, Above 12% moisture, there is maximum 14% reduction in germination.
In cuse of tin cons, there is morc than 10% fell in germination beyond initial

11, 2% moisture.

Table 4 presents the changes in germination and moisture content after
365 days of scalcd storage. In case of punny sacks with 200 gauge polyliner,
cne at 11.2 initial moisturc was torn and completely damapged by rat, other
two at 10,4% initial more were also torn and in onc of them moisture level has
risen to 14% and zermination has gone down to 45%. The fourth one at 11.7%
moisture levil was olso slightly tornm, howsver, the moisture has risen by 1%
omly. The gunny sacks with 250 gaugc and 300 pauge polyliner at 11.2 initial
moisture werec also found to have very few pin holes otherwise rest of the bags
were intacted. However, there is 0.5 to 1,1% increase in moisture in the gunny
sacks with 250 and 300 guuge polyliner irrespective of the initial moisture,
Regarding the rctention of the germination in casc of gunny sack with 200 gauge
palyliner, it dropped dewn to 90% from 99% while in other treatments it fell
down from 99% to 94% only.

In Table 5, germination and moisture content at 400 days of sealed storage
and also average storage tcmperaturc end relative humidity are also given.
Gunny sacks with 200 gauge polyliner at 11,2 initiel moisture percentage was
damaged by rat. It is clcar from the table that during this period there is
reduction of 0.2 at 10.4% initial moisture to 0,9% at 12.7% initial moisture
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in gunny sacks with 200 gouge polyliner and the perminotion has dropped doun
by 4% (max:.mum) In casc of gunny sacks with 250 eauge polyliner, moisture
percent is rcduced by 0.3% or 10,4% inmitial meisture level and teo 1.1% at

12,7% initial meisture level while the gormination pcreent has r‘roppcd by 3%.
However, in casc of gunny sacks with 300 gawie polyliner the initinl moisture
content at 10,4% sczms to remein constint but there is 1.1 Porcent reduction
at 12.7% initial noisture content nnd the ¢emidnition has drepped by 5% and 4%
respactively, But in case of iin cans, there is the slipght fluctuation of =0.4%

in moisture level over the initinal,

Samples were checked for insccts ond discacs ot the initiztion of the
studies and verc reported b be frec from any infestation, They were again

checked after 365 days of stornse and in the first ctuay, 3 replications of

guny sacks with 200 gaug: polyliner wire reported to have £light infestation
by grain weevil, But nc obvicus don. 270 to the sced was obsorved,
DISCUSSIONS:

The embicnt sterare condition s. s to be ir from ideal, the temperature
in °F and the porcent md:itiv. hurddiy sdded tosether bodng minimum 137.8 and
maximun 176.17 fer 510 days of store, v, Herrincten's (1960) thumb rule states
"the sum of the terpcraturc in °F nnt the prosent relative humidity should not
excecd 100" and i5 ddeal for ctorin- seods urto 5 yenrs unucr such adverse co
condition of stora:c, munny sacks with A7, 250, 300 rnd 350 guyes polyliner
as will a3 tin cmis cnd the pereont indiidnl meictirs lovel at 10.4, 11,2 nnd
12,7 seem to b quite Srtisfrerory unte the ent of *he olnddes execept in case
of gunny sacks with 200  ace rolyliner in the first siudy, The fuperiol ity
of polyethylene bags have bheon repoctal by many in corn®,

When the rosults of the tue stuiios -re compared, it is obvious that in
the first study, therc is fluctuntion on =0.4 to +3.4 moisture in case of
ganny sacks with 200 gau, e polylincr vhereas in the pecond study, it is
observed to bz ~0.7 to +1.2%% only, The bi;: diffcrence might be due to the
damage of brgs vhile handling “n th: first atudy. Anywny, it seems that they
are not stron; cnourh and wot torn cven in normad hndling. If the moisture

protection il.’l.-.th' uny Sacks uj_fh UL rent jmapes of pelyliner are conipared,
~ Harrington, 1963; Baskins ~nd Dolouche, ‘”/0- i jbhandary, KoL 1969;
Ra jbhindnry, E. L. and RF. Uprety 1977 and 1979,
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the difference seems to be only #0.5. These gauges of polyliner do not seem
to provide very much meisture protuction when compared with tin cans scmpled
only after 400 days of storage. In tin can, the differcence in moisture seems

to be only £0.4 from the initizl moisturc percent although it was not sealed,

Germination percentage seems to remain clmost same below 12% moisture
level but above 128 moisturc, there is a gradusl reduction. But above 13, 5%
moisture there seems to be rapid drop in germination (Table 1), It agrees
with former findiness (Rajbhandary ond Uprety, 1979), Results, thus, clearly
indicate that moisturc content ic more critical than the temperature, It should
remgin low i.e. below 12% end should not fluctuste more than about +1,4 for
all the pericd of storage for the retunticn of pemmination., It also agrees
wvith £ 2iadin-r (Brion 1051y Herrington  19772). Cyathion dust is observed
to be quite effective in 211 the treatments having moisture percent below 12.5.
It was reported by Rajbhandary and Uprety (1979), Lochner (1962) has also
reported the same type of effect of maluthion dust in maize, Although the
germination has dropped in punny sacks with 200 gauge polyliner beyond 13%
moisture no fungal invasion was found, It apgrees with Sauer and Christensen
(1968) who rcported low germinaticn in corn, not consistently associated with
high kernel infection by storajgc fungi. Christensen (1973) also reported loss
of germination at the higher humidity level was comparatively more at 30 °C
than at 20 °C although fungnl invasion was hirher in the latter,

One kilogram of polycthylenc bas costs Rs30,00 at presont at Patan
Industrind Ectoto, Lccordingly cach b of 200 gauge, 250 gauge, 300 gruge,
and 350 gauge of polyethylcne of 10 k capacity costs R, 52, Rs0.60, RD.69 and
RO, 77 respectively.

CONCIUSIONS-
Among munny sacks with 200, 250, 300 and 350 gouge polyethylene liner,
gunny sacks with 250 gauge polyethylenc liner is found to be cconomical and
" appropriate, However, considering the handling during tronsportation, one
with 200 1o polyliners will be better rlthouph it ailds about eight paisa more

for 10 kg of seed,
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Tin cans will be suitable for small hardling and for farmers' condition.
& number of tin cans can be used instead of an expensive metal bin adjusting
to one's own seed requircment. Besides that, secd deteriorition in one

container won't hnmper thc whole lot,

Winter maize sced with hiph gemination, dried below 13%, trented with
Cyathion dust at the rate of 2 /s of sced, if peckoged in funny seck with
minimum 250 gauv polyliner and senled, cin be stored sefely upto the second
winter crop (510 days) without tusting for germinntion ot intervals, previded

the packages are intact,

These findings ean be recommendud for Runpur and for similar and better
ambient envirenments, Furthemore, secds se packaged cen be transported

through and into warm humid areas,
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Teble 1: Average Germination and Aversece Moisture Caontent for Varicus Period of

S ge_in Different Gaures of Polvlined ry Sccks Under Ambiepnt
Condition, Barpur (036-038)

Pericd | # 200 Gouges Polylined Gunny Sacks { 250 Gzuges Polylined Gunny Sacks; 300 Geuges Polylincd Gunny Sacks
of Sto- ™ G M| G M G | MG MG M G I G M G M G
seRel s gl s gl g | F 2.z sl % |¢g A B S A
0 110.409 |11.2 [ 99 [11.7 1 9¢ 1 10.4199 111.2(99 1.7 |99 10.4 199 111.2 |99 |11.7 |99

60 }110,0(99 |{10.5 [100 110.8 | 98 | 10.2,99 110.8]99 ‘11.2 98 10.1 {95 110.9 |99 (11.5]98
120 11.0(98 |11.2 96 11.6 )6 1 10,8199 !11.3 o7 '11.5 95 1C.6 {98 10.9 7 11.2 | 97
180  {12.1(88 [12.2 | 90 {13.1 82 10.9,92 {11.7{97 !12.C | 98 11.2 {97 |11.7 (% [12.0]9,
300 13.8|76 {13.8 55 13.6 81 11.8'97 112.0(94 (12,2 9L 12.0 {96 12.1 93 12.4 | 87
360 | 13.0{76 [13.2 | 0 {14.2 | 53 11.4|97 (12,1194 112.0 | 93 11.8 {95 [12.5 |95 [12.5]|93
390 |12.9|74 [13.1 | 56 [13.5 | 5 ' 1.2(98 12,095 Mz Jo2 | 1g |97 (1.6 |e2 |12.3]9

| i . .

NeBa: M = Sced moisture Content, G = e -
* ~ Most of the bars were torn ordl chrng:d in September 1080,

e sdedae

Table Az Gegppin:tiern ond Soud Hoisture Content in tvreent Sfter 365 Dovs of Storsre i Different
Glmce of Polyldped Gunny Secks Under ipbiocnt Stors:-e Conditicn, Rermur (G36=(37)

Initial| 1Initicdl | 200 Gauge Polylin.d 250 Gauic folylincd | 300 Gzu,~ Polylined

Moisture |Germination Gunnv Sacks . Gunnv Sacks { Gunnv S=cks

Per- Per- Moisture ?xemina‘cion Moisture | Germination Moisture Germination

cent cent Piurcent | Percent Percent Percent Percent Percent

10.4 99 + 12,3 .93 11.C 98 11.0 97

11.2 99 ——— b e e #92.0 94 #12.3 96

1.7 99 12.7 Gt 12.2 96 12.2 94

# ~ Few pin holcs in thc bag
~— Bass cempletely torn and secd damaged by rat,
+ — Bags complct.ly torn wnd changed.
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Table 2: Average Moisturc Contents of Majze Seed Stored at 4 Tnitinl Moisture levels in Various
Containers Undex Ambient Storaze Conditions for Various Period ( 037 = 039 )

Storage | —_Chrns a0 o_;,s‘mre _Contents After Stormce ok Indicated Copt'u,g_g-_& Initial XQ; sture Ieve] | Mean‘Mean i Meant
. 200 G, Po]_ylmc:l i 250 G, Polylined . 300 G. Polylined |350 G. Polylined Tin Max, ! ;
Period '___wC bnck ' Gunnv Sack : Sugny Sack j Gunny Sack i Temp. PM. T+
W0.4111.2:11.8 12 7 110, 4;11 2:111.,8:12,7 :10.4:11.2,11,8:12,7 | 10, [,, 11 2: 11 8 12 7. 10 4:11.2 11,8 12 7 (°F) R.H. ! RLE
Days %p;%‘ %gﬂlﬁlﬁ‘%f%;%é% ,vé/ai .’3 %’%l% ;
60 10. 6;11 2 11 4,:1.“ 1‘3.5511.2311.5; - :104, 11,0 | 11 A 12.4'10 4-11 3 11 5123'10 114,12012991 62 63 14, 154.76
120 113111, 5 11.8, 12.’) 11.0 11.3‘11.6512.2 ;11 2:11 2‘11 6112.4 111.0, 11,2 1. 5.12.3: 11 2 11 8 12,0 12 g 08 96:81.10, 170 06
210 11.0111. 4'11 !12.3 11.1i11.4?'11.7;12.3 D1 2:11 2,11,6112.3 | 11,1 | 11 211, 3 12 5 11 3. 11 912.2! 13 0: 85.55 69 41 154, 96
270 11.6111.7/11.8(12.4 {11.3 11.5111.612.2 ;11 4, 11. 6'11 71124 1 11,3 11 6 11. 5 12, L 11 8i 11 g 12 5 12,9 69,09 ./63137.85
330 1.5)11.6111.7{12.3 [11.3[11.4/11.6112.0 | 11, 3 1. 7|1, 6112.2 | 11.1111.7:11.5 12,2113 111, 5112.0 12.4 73.87 04.55§138.42
! )
30 111110411144 (12.1 (11.3111,2 11.4!11.9 ’11 2 f11. 3(11.,3112.0 11. O'11 2! 11 2 11.9 '11.0 . 11 5 11 7 1" 0 O0 1:%,,7.87:138.01,-,
450 10.9]11.3]11.3{12.0 [11.6:11,1]|11.3{12.0 ;10.9111.2 11.3111.8 | 10.,,11 21 1‘] 5 11. 8 (1. 21 11 2 11 6! 1.7 91.38576.18;176.17
510 11.3_J 11.6/11.5112,2 [11.0 1.4 11.6712.0 f11.2f11.5 11.6112.0 | 11. 2 1. 5‘11 5 1. 9 1. 7 11 6 11 9{12.0: 00.35§85.82f176.17
—— e el — PR i
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j Table 3:

&veraze Germination of Maize Seed at /4 Initial Moisture levels After Storase in Varigus

Lontainers Under Arkient Storace Copditions For Various Period ( 2 €37 -2039 ).

Stora;c Lverage Cermination Percent After Storacv ot Indicated Containcr and Initiel Moisture Lovel 7.§ve. 7_'A\;-L‘:. | ave,
Period 208u2;y?§i§iined zsgugﬁypgiZiinEd | BogugAypgigiined 350G5;n§oégiined ' ton —giigéf gz;f g?g;'+
Days 10.4111,2111.8 12,7 104 11,2 11,8127 |1C.4]11,2 11,8 12,7 110,411, 2711.8 12,7 hoé4 1.271,8 1207 - (F) § F ’
P ~ _.../,o_..__,.p Yol /o“ 7~ ~© ~ Py PR A PR - LR Foyor ” ~j
o 99 192199 199 |9 199 199 |99 | 9% {99 {99 19 |99 igg |og ;09 §99 199 e oo lesos ;56.50 142.43
60 - TT |98 197 S8 197 19T 198 195 197 {99 196 |99 198 |99 199 98 100 {99 o2 ' ge w1.in 62,14 115,476
120 - 97 | 96 |97 19T 198 197 |97 198 199 |98 {97 |97 |95 |98 yo8 |98 i9s (97 !on o7 lszciiei.0 1066
210 - 98 98 |96 |98 |95 {98 [99 |96 9 | 97 197 {96 |92 |97 |92 197 |97 |97 96 It 585.55;69.41 154,56
270 97 {98 199 |97 |98 |96 {98 |97 98 198 198 |98 |97 ;97 |%e |98 ? 96 |97 |96 o7 :69.09349.76 i37.85
330 98 199 [97 {97 |9 |99 |98 |96 e 198 |97 |97 |97 |97 |98 {98 |99 97 o7 b7 [7ae7 A, 50 Bg 2
390 9195 193 158 196 194 195195 197 197 [98 195 (94 {97 {98 197 |96 {96 | o2 gy 20,17 147,87 [133.09
450 9T 195 |96 1 9% 195 |96 196 194 | 9496 {96 |96 |96 |97 |95 | o5 198 197 |95 | 97 ;91.&? 7,18 [167. 56
510 92 | 89 |9 | 8 |91 |90 {92 ]85 8 192 |93 {85 |95 {90 |94 |88 | 92 {90 | 85 i 38 {9C.35.35,82 176,17
! ! .
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Iable 4° Gemination Percentaze of Maize Seed.at 4 Initial Moisture levels After About 400 Davs of

Storage in Different Coptainer Under Ambient Storase Condition (037-3¢)

f_[-rEtial Initial Mois‘tuz‘c;"@amination After 400 Deys of Sterage at the Indicated Container fve, ive, ! ~verage
Yol stue Germina- | 200 G. Poly-iincd 250 G. Polylined | 300 G. Polylincd| 350 G. Polylined Tin ?Zﬁ 'I;'OE' ?’L;{
o tion Gunr-r SQQ_]:( _Gunnv Sacl.c — Gunny Sm.:k - funny Sﬁc}q : (°F 400
Porcont Moist~ chma— Moist- |Germina~ |loist- [Germlna- Meist- [Germina- [Moist= C-t_ar- for 400 Days

% ure tion ure ticn ure L tion ure tion ure ?;Bn' Diys | %

% % % 2 7 % : 2 |3 '

10.4 99 10.2 96 10. 1 97 10.4 96 10.4 96 10.0 |96 83.59 I%A,,.Z,? 148.06
1142 9 - - 11,1 97 10.9 9%, 11.0 96 1.2 |97 £
11.8 99 11.2 98 10.9 95 1.4 97 - 95 1.7 194 !
12,7 9 11.8 95 1.6 97 11.6 97 1.7 96 12.3 (98 '

Sample damaged by rat.
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Introduction:

This paper primarily aims to throw somc lights on the situation of
summer weeds in Nepul with regards te the weeds flora aspect in particular
and other rclated aspects in General, It should really prick our conscience
to note that in the 30 years old history of our agricddtural developnent,
such an urging issuc of weed has been as over-looked as to have not yeut
received vven @ pineh of fully-heorted nttention in the line of other plant
protection scicnce, It is well evident from the fact that in our something
whimsically drawn-up cadre of plant protection schemes, while the other two
sister organizaticns namely Entomclogy and Plant Fathology have been orpanized
to the divisionid status, the ill-fated subject of woed scicnee is still not
recognized as humble 23 in the nrojeet level, .5 far as organization j=
concerned, we can do whatever we 1ike, whenover we 1ike wnd in whatever manner
we like, But as far as the uwniversally aceepted fzet of weod science is concerned,
we can hardly raisc @ single straw agninst it and the fact romains always a
fact, Jifter all, it is not the orgnnization thot counts but it is the
enormity of wced selcnce thnt matters much, Se, any prejudicial or neglectful
attitude of o singlc paiss towards this cver=nagoing issue of weeds at
present is sure to cost us Rupees in futurc. In order to work out systematic
approach to the sciince of weeds and weed controi; 1ot us first utilize our
Sense of reasoning to tccept that the actusd state of affairs with weed
science in Nepal just reminds the Churchillian phrase, i.o, the beginning
of the beginning, The retive development werks on weeds and weed control
should be based on three preliminary phasces, i.c. oversll scientific
aspcets of weeds, problumatic nspeet of weods and management aspeet of weeds,

The first aspeet should constitute merpholn, anatomy, physiology, ecology,

— — ~—

* = igri, Botanist and .ssistant apri, Botanist; Jgricultural Botany

Division, Knumaltar, MNepnl,
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taxonomy nd pooyraphy of wolds., The soeond ssnoet sheuld Lork ofter the
intensity (rd scverity of infustation, the noture and xtent ~f 4 mee and
the assesamant il cxprossicrn of Jless.s in torms of quintity snd qulity of
crop production, spoilose cnl dimece b the vr »oerty nd the hazerds to the
hundth and 1ife o0 mend and odneZs te. The thin? asteet should take enee
of manarin: weeds phyto=ocsts the wh wrrerbaontadly muitied sfv and ceono-
nic mensurcs, n b for, otting thet the PeeSent iy wordd is credusdly

shif'tin: fron contrel t- wtilizetion sto.

Ve express ur deop conz. f thankfolnoss b Ne. Shrosthia, the
Chict Grri. Dotinist, We oo ads thenkiul be Nps, K crdesh Iota A2 jbhrindary,
<oricwdtural Tote
this prpurs Cur thenls ors cquelly du. te 1rs. Jeoot Dovi Konjit, .ssistant

sty e her (dler une ndviess an? eoc [eraticn in preyaring

- renomist, Divieion o0 L oy, o howe trken sens usewl infrrmaticns fron

hor premining warks dn owe s,

Siimificanoy o
The ovor worsonin,
but th: 1. at apyreed tia

Thlim of weeds still persists =5 the mestc urytings

o100 the preblomatie aspocts of cur arericadtural

devilopma vodn sortictlor cad sth rs in caemile As much s it ds intorostin
to fint wpriedtus in Jowd to e unt £ nore thin 00 nireent of the total
netioned ceenvy, it is in t1 se wry mere alpeddnge o nato that abeut

80 percint of the t-52 o ricultard sutiut s hodd by the seassn=bound oo

ferming »siiet 0 v vicwltare, O #h. tye o JT eren nonsns = summer

and wintur, the sumeor soootn roeciving more then 75 vere.nt ~f the t-tal
annusd rrinfall comyonds S70 vorelnt F th amund cro=hitcticul turnsl
er~p tyoes. WL oodrlc ly roelized bhob epo rerming: in o ecuntry 1ike curs
is wsurdly 1:ted to procariously bemcdn s oareard its o woduction=yratoction
axis, the tys cqudly v ot deeiddne th acmens o0 eros ericultur wLlwiys
lying in the fore=fr nts, While the .roluctiona wseet ¢rdla for julicicus
willeetl-n ~f c1v'uetion ord nbol dwouts cne drer v tochniend In~w-hows,
the protoctionm 5y.ct o the ~ther bend, doemends cssuranc. Do sefo -maarding
~eeinst the unfwourabd. ern'itins 1 otiv 1y o eline eren srrduction,
Such as unfuvursbl. crnlition 1a wurdly brourht alub by the advers.
climatic fretors r Ly the hestil. b1 deal o wneics such as zopls ieal

pests, discases, rnd weols or ol of them ot the same time, s r thuse
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utilized our common sense to support this fact. Yeeds heing aftex all the
same but unwantedly prevailing group of plents as a result of their
unrestricted menagement by uman agencies or growing and spreading through
netural agencies, meke use of the same environment surrounding them as their
cultivated counterparts. The weeds asscciated with crep plants in the field
in any season are competent enough to utilize the avaqlable moisture,
nutriente, and light at the cost of crop plants. With a very meagre pro=
vision of irrigation, i.e. only to the axtent of 20 p.c. of the total
national cultivated nrea and so also only « small fraction of telal annuel
rainfall received, moisture becomes & oo limiting factor to make only &
1ittle room for crop farming in winter, thus leaving comparatively less
scope for contemporary wead flore to compete with the crop. The summer crop
season receiving % of the totol annual rainfall and so also the other
environmentel factors like tcmperature, rumidity and day length turning out
to be quite faveurable for rlant growth cncourare quite a rumcer of weed

flore to grow end thrive te their hest.

Hence, the summer weods being levishly tipped by the more favourable
environs than thosc in the winter scason, hold some added significance

beeausc of the follewing roasonsi

1. Barly swamcr te late summer annuel weeds, enjoying the utmost privileges
for their growth, development and dissemination exercisc their maximum weedy

influences.

2. Many of the percnnial wecds, lying almnost dormant in the winter season,
come to life with the appreach of summer ond play their part enoguh to

compete with the contemporary crops and pollute the surrcunding area.

3, Moat of the aquitic weuds, which arc usually fuded to die along with
the drying up of their associated habitants, gt enough rain-water accumu-
lated,
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4.  Several weeds, with the densc tender folinge, serve as alternate hoste

to insect pests for feeding, hiding, reproducing, transmitting discases ete,

Se Quite & mumber of aquatic weuds at the prime of their lives during
summer interfere in irrigation, fish-rearing ete., v.g. Eichhernia, Lempa,
Spiredella, and fow others.

6. Weeds provide safe lurking place for peisonous snokes like Cobra, Krait,

ete,

Situation of Summer Crops in wcpil:

Summer crops accounts for nearly 70 pereent of the total agro-horti-
;cfﬁ.t-.li‘rai’_ci-‘opi‘a of mijor imﬁa‘.r"tanéc"u:-:c'ludinfr'- perennial® troes, - shrubd ondeiy
wooci;j}"ldlimbﬁrs'; This rajority number of crops - grown during summsraccordingly
requires greator arce for cultivation of which rice alone occupies about
60 [ercent of the cntire eultivated Land, Thus with the greater number of
crop typus occupying pretter arce under cultivation, the swwcr crop scuson
neturelly makos sy aceoss to greater varicty of woed flora prevailing
with greater intunsity of infustation, dercover, it is heartoning to note
that riec is5 the werst vietimized of 211 the summer erops in rospect of
weed infustntion such thet nt 1onst 67 rereent of the weud fanilics of the

Sumner seasen sre associnted with @ sinele crep of piddy alene,

Table 1 Zstdmitd Siturddon of Summer Crops
Poirti cul aps Total Estimnted Hou Surpcr] 7 G of |Vinter P,C. of
‘riicular of snnutl Crops Crons | Totwl Crops Total
Cercals 3 2 &7 1 33
Millets 5 5 100 - -
Pseudo=cercals 2 1 50 1 50
Pulscs 18 11 60 7 40
Vegetables 70 45 65 25 - 35
Oilseeds 13 9 70 4 30
Fibres 4 4 100 - -
Total: 115 77 &7 38 33
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Some Qut-standing Features of Swmer Crops in Nepal:

1s  Averagely 84 percent of major graminaceous foed grains covering cereals

and millet is grown during summcr.

2,  bxcept lentil, chickpea and ficld pea, all the major pulses are taken

care by summer scason.
3. Almost 911 the cucurbits are the moncpoly of summer,

4e  Becaus: of low temperaturc frequented by frost incidence, the places
like Kathmandu Valley, Jiri Valley in Central Hilly Region arc too sensitive

to maintain cucurbits and sclanaccous crops during their last phases.,

5. Although bi-ennisls in hibit, crops like Pigeon-pea, sugarcane, cotton

ete. make their best out of swmmer Seison.

6. 411 the trees, shrubs and climbers of decidious nature, which maintain
their survival in othcr Scasen, come inte prominence only during summer to

gratify us with their rich harvest,

However, with the prevaillance of summer Season, when the zpro-ecological
factors 1like temperature, 50il, meisture, humidity and photo-periods are
favourrable for majority of the crop species to grow and yield better with
greater arce of land uader cultivation, the sume may be equally or still more
faveurable fer the hostile biotic factors like insect pests, diseases and
weeds to be at their worse to Seriously affeet the overall performence of
erops associsted to ultimoately cut down the yicld with the same severity,
Among these three major hostile factors, the weeds are alwiys on the top te
cause the greatest loss, The summer scason heing more favourable for the
cultivation of more number of crops thus, covering mere of national culti-
vated area, crentcs more hospituble envirenment for s wide range of weed
flora to compete. It 1is roushly cstimated that surmer senson ~weeds account
for 60 families and 190 genera thus covering 75 percent ond 90 percent of

total familics and genera  of wecds in Nepul respectively, Among all the
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summer crops ricc with wider range of adaptability to oyro-ecological condi-

tions is found to be infested with as many as 30 families of weeds.

Table
Totul Sumer | P.C. of Paddy |P.C. of Summer
P; Y
articulars Weeds Veeds ! Total Weeds ! Vceds
Dicot
Familics 05. 50 78 15 30
Genera 150 145 97 20 14
Honokot; '
Families 20 15 75 15 100
General 70 65 93 30 46
Pterid a
Families 2 2 100 2 100
Genera 2 100 2 100
il
Iable 3: Situation of Surmmer Wecd Finrn (Un to Genotic Lovel)
Families i Cammmon Genera of Surmer YWeuds
DI COT
acanthaceng ootoreonthn, Justicin, Peristrophe, Rupgia I
i zonceac Melluzo, Trisnthers 2
Jmarentaccac achyranthes, altomenthorn, dgeranthus 3
Berberidaceac Borberis 1
Boraginaccae Cyinnflessan, Heliotronium P
Caesalpinincene Caesnininiy, Cassin 2
Companulaceae Corpanulln, Sphenochlen 2
Caryophyllaccae Cleane, Gymnapdrepsis 2
Cerntophyllaceae Coratoohyllun 1
Compositae sgerptum, apavhalis, artemesin, Bidens, Blumea,
Cissoalia, Circium, Convan, Crepis, Eclipta,
Bupatorium, Galinsosa, Inula, Sieresbockia,
Sphacranthus, Tithoria, Verninis, Xnnthium 18
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Convolvulaceas
Crassulaceae
Cucurbitaceas

Ruphorbiaceae

Geranieceae
Hydrophyllaceae
Labiateac

Lytharaceae
Malvaccac
Menispermaceae
Mimosaceae
Nyctaginaceae
Nymphaceae
Onagraceae
Oxnlidaceae .
Pepaveraceae

Papilionaceae

Pedaliaceae
Piperaceae
Plantaginaceae
Polygonaceae
Portuleceae
Ranunculaceae
Rosaceae
Rubicaccae
Rutacene

Sapiidaceae
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Evdlvalus, Ipomea

Kalanchoe

Breonie, Cuwnis, Melothria, Monordica,
Trichosanthus

Croten, Crozophora, Euphorbis, Jatrophs,
Pudlamthus, Ricinus

Gerani

Hydrocllden

Celagintha, Leonatds, Leucas, Mentha,

Lbotilon, Hibiscus, Malyestrum, Sida, Urena
Cissampelos, Stephapia, Iinospora

Mimosa

Bocraghavia, Mirablis

Euryele, Numphacs, Nelumbg

Jussines, Ludwizin, Oenothera

APpemone
aeschynomene, Alysicarpus, Crotalaris,
Desmodium, Dolichos, Indigofera, Lat S,
Lotus, Medicapo, Melilotus, Pugecnetus,.Phgseglus,
Trifoliun, Vicin, Zomia
Haxtynin
Penromin

220
Focopyruw, Porsicaria, Polveonwn, lumex
Porbylacn
Rarupeulus
Fraceria, Potentills, Princepis, Rabus, Bosn
Griun, Oldeplandia, Rubia
Boeninghausenia, Marrava

Cardl ospexmm
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Grophulariaceae
Soleneaceac

Sterculiaceae
Tiliaccae
Trapaccae
Umbelliferac

Urticaceac

Viclaccae

Vituceue

1ONCKOT

Agavaceac
Alismacene
draceae
Butomaceae
Cannaceac
Commelinaceac

Cyperaceac

Eriocaulaccae

Gramineae

Hydrocharitaccae
Juncaceae
Lemnacene

Liliaceae

VAN Y4

lindemin, Mazus, Scoparia, Strigs s Yeronica 5
Cestrum, Datura, Nigandra, MNicotiaps, Physalis,
Solanun 6
Malacharg 1
Corchoris, Triupfette 2
Zrapy 1
Cuntelln, Heracleun, Sium 3
Boerameria, Geraidinia, Pilia, Pouzolzia,

Urticy 5
Vigla 1
Vitis 1
ey, Yucen 2
Sagittaria 1
acorun, Arisaena, “olocasia, Pistia 4
Butorus 1
Connn 1
Compqelinn, Cy: is 2
Lorex, Cvperus, Eleocharis, Erjophorum,
Finbristylis, 8yllines, Scirpus 7

_Erj aeaulon h|
agropyran, sorestis, slonecurus, Axonapus,
Brachiaris, Cenchmus, Chrvsopogon, Coix,

Synpodon, Duetylis, Dnetyloctenjum, Despotachva,
Dichentinims, Digitaxda, Echinochlon, Elcusipe,

Zxuanstis, Iestues, Hyirorhiza, Ipmerata,
Leptochlen, Oolismenus, Ponicun, Paspalum, _
Pamisetun, Dogenantherun, Folyposon, Saccharum,

Sstords, Sorchum, Sporobolus, Thepmedn 32
sladen, Hyddilla, Hydrocharis, Vallisnaria 4
Juncus 1
Lygma 1
Hypexds 1
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Pontenderiacesae Eichomnis, Monochoriag 2
Potamogetonaceae Potamoreton 1
Typhaceae Lyoha 1
Zingiberaceane Qucuma, Zinziker 2
PTERIDOPHYTES
Equisettacene Equise 1
Marsiliaceae Marsilia 1
Some Salint Features of Summer Weed Floral
1.  irancene, Compositae, Cyperacenc, Gramineae, labjatae, M e, Eapilipa-

ceae are among the leading frmilies of dngiosperms to have the maximum number
of weedy genera.

2. Corex, Cassin, CQusuks, Cyperus, Despodium, Eunhorbis, Fimbristylis,
Ipomes, Leucas, Mazus, Polyzomug are among the leading genera to possess
the maximum numbcr of weedy species,

3. Ageratun conyzeddes, aparanthus spinesus, Cyperus rotundus, Desmodium
Ixiflorum, Polvoopup hylropiper are wmcng the most commen summer weed species
found all over Terai and central Hills,

4e dgeratum conyznides, Cynalen dactylon, Cypeius xotundus, Euphorbia
hirta, Eichhomnisn qrasgipes, Lantana capera can be reparded as some of the
notorious weceds of cosmopolitcn habit.

5. Iryepin, Cordicsporupug, Centells, Convoleulus, Ipomen, Mdlothria,
Homoxdien, Steohanin, Vitis are ameng the common genera of climbing to
creeping habits,

6. achyranthes, Berberis, Qresclyinin, Calctropis, Cestrum, Clerodendrum,
Jdatropa, lantans, Murreys, Rubus, Urena are scme of the cormon weidy shrubs,
7. Buddlew, Celtds, Ficus arz ameng the trees usunlly showing weed
characters,

8¢ ubpbiley, Cirveium, Coix, Loonatis, llicondra, Saccharum, Typha are among
the larpe sized herbaceous genera in the samc way as Exi , Llemma, Mazus
Oxalis, Pepromia, Pistia, Rotala are noted for low growing habits.,
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9. 4corus, Eichhornia, Hvdrocharis, Hwipochlea, Jussics, Lemna, Marsiles,

Monochoria, Scirpus are among the lending aquatic weeds of summer season,

10. QCuscuta, Dendropthe, Iorapthus, ¥Viscun are some of the genera. of
parasitic weceds,
11,  apisaema, Brvonis, Colotropis, Doburn, Giradinia, Kalsnchoe, Urtica

represent the gencra of peisoncus weerds,

12, argemonc pnexicunn, astorenntha Jencifolda, Berbevis aristata,
Cresadpinis bepducellam, Circiwnm arvanse, Polyoonum parfoliatum, Solanum
xapthocarpun, Urtjcn fdicden are some of the obnexious weeds,

13. dmargntims, Colccesin, Corchorus, Crotalaris, Cueumus, Eunhorbis,
licotinna, Faropyrup, Hibiscus, Ipameca, Muzus, Hentha, Momordices,
Phaseclus, Phyllanthus, Physclis, Rosy, Hunex, Solanum, Irifolium, Viols,

Vitds ete, are alrendy cultivatid conerr of plants with one or more

spceics baelonginge to ench of then are talien - eultivation wnile the rest

are growing like wecds,

Ve  aparanthus coodatns, oo amentis, Laoe indien, Eurynle ferox, Llantana
gamers, Mipreblis Jiadoba, lelunbo ppeifers, Nympliiea sop, Perdidla Lrutescenes,
Ricims communds, Iaccebes oatnls, frapn hispiness end others, which once in
the pnst or till neow under edtivetion, are te be found growing already as

garden escapes,

15, & 1illtle of so=cnlled weed plrnts are believed to have been smuggled

from outside whether fortuitously er intentionally just to add more fuel to

the fire. Sphuunchlen agoevlanica seems te be quite & new-comer in the paddy
pists of Bhairdhwa and Parwwipur Fams, 5o alse Zanthiun stoumarium,

Ipopcea crassiradis, (Szl.inbu, Bunganti r‘onds), Lichharnin erassipes (in

the ponds of La-mnkhel, Puton, Giboahal, oppokhiri and Knmrdpokhari) are
olready heridding: their intrusive  entry inte Eathnendu Velley to find all of
us revive then with cur appine monthe To quoic only o miner instence now,
time is nct very far when Goosin tors (Reurd leaved sennn) also will be

added in this 1ist, thus tc b followed by others in the same manner,
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16. The category of summer weeds are not, at all, incorporated in this paper
with minor exception encompass still a wider section of flora mostly belonging
to Cryptogamic Divisien, Many of them have got seriously weedy characters
that have so far received less attention in the regular rall cell conventional
weeds. Scme of them as believed to prevail in our country are given below?

1. Brvoohytes (Moss ):

Ricein, Marchantia, Fellia, Polvtrichum.
2., Pteri es

Eqnisettum, Pieris, Dryopteris, Marsiles, Adiatum etc
3. ZIhallophytos:

Lichems, Algae, Fung

17. Within the valley the musky-scented Cestrum rarguid {(Willow-leaved

jessamine) and Clerodendron frograns (Rajbeli), treated as land-scaping
srnamentals till not so distent past, have started showing their weedy

bout. Wext in the lin: Costrum Zupiuriun 5 to b feund dn Khumil Farm 1s
1likely to make the same bid,

Table 4t Some_Beneficial Lspects of Summer Weeds

Aspects Genera

Faod-grains Aparanthus, Coix, Echinochols, Penicum, Setaris, Lypha

Vegetables Amaranthus, Basells, Eclipta, Fagoovpun, Helothria,
Menthn, Nasturtium, Urtica

Miscellaneous - Acorus, Clenme, Cyperus, Euryale, Nelumbo, Nymphaga, Rubus,

Food Sagittaria, Scirmus

Fibres Abutilon, Aeschvnomene, Boehmetia, Cr aris, Girardinis,
Eibiscus, Ipperate, Sida, Urtica

Thatching Eupatorium, Saccharum, Themeds, Lypha

Medicinal Values Achyrantlms, hcorus, Arisgems, Artimesis, Centells, Daturs,
Drynexis, Menth, Oxalis, Rubis, BubuS, Iingspors, Urtica
Mepuricl Veluos:  scorus, .rtemisin, Boeninehusenis, Croton, Lecnotis, Iagetes
Gress Fadders ilopecurus, ixonouus, Brachiarig, Coix, Cymedou,
Dicanthing, Digitaris, Echinochigsa, Elewsine, Eragrosiis,
Panicum, Fas ,. Penpisetam, Pogonantherum, Setaria
Fedder Valucs?
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Legume Fodders Alysicarpis, Desmodium, lotus, Medicago, Melilotus,
Miscellaneous - Aparonttys, Curex, Commelina, Cygerus, Drymeria, Ingmeea,
Fodders

Fish Poiscns dAgave, artemesin, Budden, Digcscorin, B iz, Polygonum
Ornamental Values fibutilon, itgeratum, inaphalia, Bidens, Cestrum, Clerode y

Cuphea, Datnrn, Eichhomiis, Hikiscus, Ibomeen, Kplanchoe,
Lotus, Mepocheria, Mirablis, Nelumbo, Nymphaen, Rosa,
Suittariy, Seuttelaris, Tithinis, Viola

Foliage Ormamental lLcorus, .morapibus, Boctrierds, Carex, Coloensin, Cwnerus,
lienths, Tropa, Tyoha

¥
it

Jabrovha,

Religious - achyronthus, Boeminshausenin, Curcums, Daturn, Desmotachyn,
Importance Ecliptsa, Enrynde, Ficus, Imperatn, lelumbo, Nymphaea, Sida

Controlling Summer Weeds:

In this i11-fated age of contimuously detericrating envirenment and
exhausting natural rescurces, we have cnough capacity to adjudre and adjust
the plant whether as an inlividual »r as an cnbire cammunity, always in
the light of its mulbifcrous virtues meoni for human weifare far more then
for its so~cllel nsedy wapechs. Lot it oo te well remembered that it
is not actually the plant borr *n be a weod rr anwented which we are so mis-
conceived to call it so, but il is infact our unwanted attitule toward the
plants that is gottine weedy and worihless., “Whatever plants, we are suffcring
from at present, are the rosulting out-puts of ~ur own follies of the past
«nd whatever follies we arc mistaken to repeat at present, vill certainly
fi:4 our future generations suffer and cursing us with tears in their eyes.,

)
Tha plants like Lestrum, Clercdendrum, Luntang which once upon a time

graced the beauty of the garden are now behaving like weads in the same
vay as somz of the vigrrously multiplying plants at present like Cannpa,
Cosmos, lMipablis, Perills, are vory much likely to do in the future. On the

other side of the picture, vhich is st311 uworc cxeiting, it is learnt that
the leaf of Vinen rosca, 2 half heartedly drortucd omuentid, very cemeen in Terai
and less so in central hills has been found to be very useful in the
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treatment of child blood cancer. The seed oil of Bicinus communis growing
in Nepal with cultivated as well as uncultivated varieties, is in much
demand for Jet Aviation Industry., The wild ornamental Holmskicldia sanguines
(Cup and Saucer plant), richly growing in lower hiils of Nepal, is observed
to have bcen entertained in the gardens of Kathmandu Valley., So in this
context if some plants tend to be multiplying and spreading unrestrictedly
let us try to utilize them to the best we can. Only when we can not
utilize them immediately, let us utilize our sense twice., If it docs

not help we may look for any methed involving cropping scheme or cultural
techniques, Also, let us see, if we have some bio-agents to help us
minimize them., If it does not help, still we se¢, if any one of the above
does, before we jump out to any drastic, hazardous and costly methods of
control, i.¢. something like chemical control. Hence to well realize the
demanding situation of conserving and mobilizing our under-exploited green
resources, in stead of tunning on the same harp for weed control. It is
highly suggestible to mind over the following management techniques in order
of preference, to the ultimate interest of' our under-developed farming

and farmer's condition.

1.  Control by utilization: When we find our house-holds being frequently
haunted by wolves, we realize the very moment what our lambs are worth for
and thereby keep vigilant to spare the animals., Control by utilization
render weeds grati®ying the mankind by themselves and reduce to minimization.

2, Control by cropping and cultursl methods:

Table 4 Biological_gontrol of Loca]_."’eeds by Insects and Diseases
Mostly Observed Under Local Conditions

Weeds Bio-agents
Insect
Urtica dioca Hairy caterpillars (Vanessa cardui; V. kashmirensis)
Indwigia perepnis Steel blue-beetle (Haltica and Synae)
Jussines frutescens

J. xepens
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Ricinus coummunis
Eupatorium adenophorun

Cistram parouii
Eichhorpia crassings

hgeratun convzoides

Lupatorium prasrans
Sceparia duleis
Sclanum nicrug
Hydrilla vertigiliat:
Potomezeton sp.
ilonochoria yivsdnallis
Ipatria epassicaulis
Eupatorivr ~denonhorun
Eguisettum arvansc

Xanthiup strunariug
Croten sparsiflomss

Horny caturpillars - (dAmsaeta spp.)

Gall={ly ~ (Ppg('ugjggc}‘gtr‘js utilis stone) and
grazed by sheep

cohfus fbee (Coilonnella)

Water=hyicinth weevil (Ucochotinn cichhorniae)
liyacinth moth (irzam: densc)

Water hyacinth mite (Oprthomiumn turcbrantis)
ilternate hosts to white fiics (Bemisig tabacina)

transmitting lesl curl virus discase
I

Herbivorous .ipimnls

Grass carp

Gruzed by sheep

Disenses
Powlery mildews

Viris

3.  Control by bio=sjcncies:

It consists of intreducing suitable organism

that will either feed upon the weeds or othorwise damage them in their new

habitats withcut any interference to associtted crops or other existing

conditions

4. Control by chemical herbicides:

In an under-privileged farming condition

like ours, the use of chemicads to control weds is ‘oo hizardous and too
1

costly a proposition so its scap: in Hepal still lies some=where far in the

offing

at lenst for this Bickram Century,
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Some_Sugpestions:

1. By the time the out-side World is positively looking forward to make
the best out of the waste through the extensive studies of weeds in their
multiple cspect, we in Nepal have not yet learnt how to know and cowit the
weeds., So, let the Department of Agriculture toke ocare of this clinching
issue of weed nroblem by organizing at least the preliminary phise of weed
and weed control science, just to show the out-side World that Nepal has
weed problems too and that it is in the way to tackle them,

2.  Let thc Department believe the fact that it has on its roll call
quite a nunber of young cnergetic scientists, who appear to be highly
intercsted, dedicated and receptive in the letter and spirit. In order to
utiliz~ and encouraye the talents of these precious young tectnical man-
powers to the best it can, the Department should organize to get them to
werk either under the able juidance of its senior but sincere and deserving
scientists sufficiently qualified in weed scicnes or by organizing in well
authorized and well privileged weed studies taken directly under the

Department.

3. S0 long #5 we do not have our own experimental findings tn fully
justify the cns:, it is too early to Jump out to make chemical weed
contral the reyular code of our conduct to solve our weed problems by

dittoing the borrowed informations.
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SUIMER WELDS IN NEPAL

DISCUSSION
K.B. Rajbhandary : How do you define weed T Can you say that all the

plants grown in ¢ir gurden are weeds ?

To e very brief, any plant growing where it is not

Regmi
wanted may be termed as weed, It is not exactly the
plent that makes it & weed, btut it is the man-made
menagement or nature created circumstances that render

it weedy.

David Lipinski ! Emerson has defined weed as "a plant whose virtue has
not yet been found", Flease comment.

Every individual plant is sue to have some virtue.
With those alr:ady being exploited there are still to
bz further exploited, those uncxploited to be explored

Regmi

and accordingly exploited.

N. Sharma * Kicimus gommunis is not a weed in proper sense, The
fact is that we have not properly utilized it, Eri
silk worms arc being reared in India, China and other
countries to produce high quality solk. So is Eyphorbis
SDe
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REPOKT ON FARMER'S FIELD VARIETAL AND

MANAGEMENT TRIALS ON MAIZD

-~ K, Adhikari and
I.B. Chaudhary*

!g_r}ctal Trial

Farmer field triel plays a key role in the adoption process of cn
"innovation", Thus, during the monsoon scason of 1982, & number of
farmers' field varict.l triels on maize were conducted in Chitwen,
Nawalparasi, Corkha, Kabhre, Dandapakhar ard Pukhribas igzriculture Centre
(PAC) with the followin, objectives:

a. To compare the grain yield performance of recommended and prouising

varicties with faurmer's existing ruces

b, To enable famer's to be familiar with difrerent immroved variee

ties and to express their varietal preference
c. To recommend the best yi¢lding variety for a particular agro-
ecolopical resion

Ijgg_srials and Methods

Four sets of trial were conducted on farmer's field in Chi twan,
Gorkha and Nawalpur at four locations but results were obtained from two
locations from Chitwan, three from Gorkha and none from ¥awalpur because

of severe drought durins tusseling to grain fillinc stage.

Besides this, onu set of trial vach comprising of different varieties
were supplied to Kabhrs, IHDF Dandapakhar, Iumle Agriculture Centre,
Pakhribas &;riculture Contre, Doti spriculture Farm, Nepalpunj Apriculture

Station, Kakani .isricwlture Famm, Khumal Firm and Surkhet digriculture Farm

- ——— v

#* - Lssistant Production sgronemists, NMDP, Rampur, Chitwan, Nepal
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but results were obtained only from Kabhre, IHDP Dandapakhar, and
Pakhribas Agriculture Centre (PAC),

4 randomized complete block design replicated twice was used, In
case of Chitwan and Gorkha Districts there were six treatments, three
yellow grain and recommended varicties and two white grain promising lines
with a farmer's varisty. But at Kabhre, IHDP and PAC the treatments were
seven, They were randanly arranged in each block. Individual plots were
4Le5X 3 mor 5X 3 m spaced 75 cm X 25 cm apart., Two seeds per hill
were sown and thinning was done at 3 to 4 leaf stage.

The level of N:P:K applied was 60:30:0 ki/ha., Half N ard all P205
were applied as a basal dose in 4-5 cm deep furrow sole, followed by
planting and remaining half N was side~dressed after 30-35 days of
planting.

At a1l locations, a considerable amount of FYM wus applied by the
farmers and at some locations herd of catile were kept for manuring
purpose for about 10-~15 nights, The point is that all of the experiments
were at ideal soil fertility condition.

Results and Discussions

Mean grain yield of five locations (3 locations in the mid-hill of
Gorkha and 2 in Chitwan)and averaged over all locations are given in
Table 1, Out of five locations, significant differences among the
varieties were found only at two locations, i.e., at Renishwara and Taple
of Gorkha district,

The varieties at Ranishwara differed significantly, The highest
yield was obtained from Rampur Composite (3918 ky/ha) followed by Khural
Pahenlo (3850 k/ha) and lowest yield was from farmer's variety (2312 k/ha)
but it differed only with Rampur Composite and Khumal Pahenlo, Farmer's
variety was found at par with Rawan~1 (3285 ky/ha), Rampur-1 (2910 k¢/ha)
and Arun-2 (2833 k/ha).

At Taple also the tested maize varieties differed significantly.
The highest yielder was Khumal Pahenlo (4328 t¢/ha) followed by
Rampur~1 (4084 k;/ha) and Rampur Composite (3786 kp/ha) but they were at par
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in respect of grain yield, Farmer's variety (1612 ki/ha) was the lowest
yielder and diffepred significantly witn all the varictics except Arun-2,

At Nowalpur, the analysis of variance showed that the varicties did
not differ significantly, however, Rampur Comnosite, Khumal Pahenlo,
hrun-2, Rumpur-1 and Rawan-1 gave 5%, 325, 15%, 11% and 6% incrcased

grain yield cver famer's varicty,

The overall mean grain yicld of Gorkha district indicated that
Rampur Composite (3886 ki/ha) produced the highest yield and showed a
good yicld stability over the three diffierent loeations and Khumal Pahenlo
was almost equul to it., In this regard, at all the three loestiens,
farmers' with their owpericnces selected Rampur Composite the best
variety but, their secend best varicty was drun-2 becnusc of its carly

maturity and short plant type.

At two locations in Chitwan district, the varietics did not differ
significantly, howsver, the averupe mean of two locations indicated that
Rampur Composite (4254 k/ ha) was the Fighest yielder followed by Arun-2
(4068 ki/ha), Khumel Prhenlo (3788 k/ha), Twnn=1, The promising genotype
Rampur-1 yiclded 2% lcis than farmer's varicty, In Chitwar, farmer's

varieties Khumel Fahinlo or Rampur Cemposite are lcecally maintained,

Summary of grain yield produccd At Kabhre, IHDP Dandz‘xpakhnr and
Pokhribas is given in Table 3. The vuricties did not show statistical
yidld differcnces at Kobhre and IHDP Dandapikhar but at Pakhribas it was
found significant, Bcth ot Kabhre and Dandanukhar the promising varioty
Rampur-2 (3149 ‘and 3C83 &/hn resnectively) proluced the highest yields
than the imroved check (Rampur Cemposite) (2279 and 2070 Y/ha respecti-
vely) and the loeal check (farmer's varicety 2115 and 1463 k/ha respecti-
vely).

4t Pakhribas, the varicties differed significantly and the highest
yield was from furmer's loenl (4472 ky/ha) followed by Ganesh-2 (4138 kg/ha),
Janald Scto and Hctauda Composite but they were at par with each other as
with Rampur-2 (3593 k/hn), Rampur-1 and Rampur Composite.
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Kabhre Agriculture Farm conducted a second set of varietal trial
at two locations repeating only once with different planting dates, The
summary of results are given in Table 3. In this set also the varieties
did not differ significantly. However, the promising variety Manakamana-1
(4927 k/ha) produced highest yield followed by Rampur Composite (4157
kg/ha) and irun-2 (4018 k/ha). The famer's first chcice herc was early
maturing and shorter plant type veriety irun-2 and second was Manakamana-1.

Conclusion

Based on the five set of varietal trials conducted in Gorkha and
Chitwan districts, the recommended varicty Rampur Composite produced
the highest yield followed by Khumal Pahenlo with 59 and 49% increase
over local respectivcly. The promising lines, Rampur-1 and Rawan-1 were
found the lowest yiclder, however, they yislded 21% and 20% more grain
than farmer's local., The five improved maize varieties under test showed
that Arun-2 was the carliest and shorter in plant height and Rawan-1 and
Rampur-1 werc late, tell and poor in husk cover,

The farmers at the time of harvest chose their first best variety
as Rompur Composite and their second best Arun=2,
Management Trials

In general, meize yield in Nepal from the farmer's ficld is low.
The causc of low production may be either low jiclding potentiality of
the farmer's varicty or poor management practices adopted by the farmer's,
So, to tackle the problem to Some extent, a comparative study on farmer's
exlsting varicties and crop management practices is a felt need, Thus,
a fow sets of managemont trials were conducted in Gorkha (mid-hill) and
Chitwen districts (Inner Terai) with the following objcctives:

a) To compare the farmer's technology with the intermediate tech-
nology { modernte inputs)
b) To compare the cconomical response of each technology

¢) To enable the farmers to observe and choose the suitable technology
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Treatment Definition for First 4 _Schg

1. Farmer's Variety (FV) = A variety that the fammer is growing

2, Farmer's Fractice (FP) = The minuring practices that the farmer
is using for his own maize crop (FYM/
Compost approximitely € 8-10 Tons/ha)

3. Improved Variety (IV) Variety selected =nd released from NMDP

for general cultivation (Rampur
Cormositc) /

4+ Improved Practice (IP) = Application of moderats: level of
chemical furtilizer (45 N/ha all side-
dressed + Farmer level of FYM/Compost)

Treatment Definition for Second 2 SEE_S_

s Farmer's traditional methed of planting plus 45 k N/ha side-dressed
2, Samec as treatment 1 but no N
3. Bchind plough Manting leaving two alternste pPlough passage
(spaced approximately 70 X 25 cn) plus 45 ki II/ba side—dressed
4o Same as treatment 3 but no N
5. Linc sowing (spaced 75 X 25 cn) plus 45 k3 N/ha side-dressed

6. Same as treatment 5 but no N

Materials and Muthods

First 4 scts of trial were conducted two cach in Gorkha and Chitwan
districts, Thc second scts werc in Gorkhn only., Both isets were none
replicated consisting of 50 m2 to 100 m2 plot size. In the first type
planting was done by the farmer behind the plough for nll treatments as
his usual method. But in the second typs, treitment 1 enly was planted
by the farmers. Ior cach planting method, vqual smount of sced was used
and the variety was Iumpur Composite for all treatments of second type.

In both the types, 45 ki N/ho (Sourcc Urcn) w1s side~dressed by loca-
lized metnod after 3540 duys of planting., Plants were thinned out by the
farmer as his uSual ways for all treatments of first type and treatment 1
of second type,
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Results and Discu:ssions

For the first type of trials, the mean grain yields of each location
and average of all are given in Table-1, In all four locations, improved
variety plus improved practice (4097 ki/ha) produced the highest yield and

the lowest was from famer's variety plus farmer's practice.
Following observations are evident in relation to these results:

A, Farmer's variety and his practices showed leat yield advantage

B. Farmer's varicty and improved practice yielded 16% more grain
than FV = FP with Q ki grain per W N opplic

C. Improved variety yrlus farmer's practice yielded 15% more grain
than FV + IP

D. Improved variety plus inproved practices produced 62, 41 and 23%
more grain yield than FV + FP, FV 4 P gnd IV + FP respectively

Table 2 prescnts the yicid data for the second type of trial.
conducted in Gorkha district., The results indicated that there is an
economical rcsponse to n moderate level of N application irrespective of
three different planting methods. imeng the three planting methods,
planting behind the plough leaving every two alternate plough passage
yielded the highest, More clearly, the grain yield data (Table 2)
showed that planting maize with line orientation proved superior to the

farmers traditional methed of planting,

Conclusion:

These simple non-replicated trials vividly pointed out application
of 45 k N/he is economically viable investment and more advantageous

with improved varicty.

Planting maize in rows either behind the plough leaving two altermate
‘plough passaege or furrow (spaced approximately 70 X 25 cm) or exact line
arrangement, (75 X 25 cm) was found better than the traditicnal method.
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Table 1:

Gorkha District

Chitwan District

Overall % Yield
Varieties Reniswara Nareshwor Taple Panch= Jut~ M Means of Increase
(Foct-hill) (Mid-ki11) (itid-hill)  Kange peni can 2 Dist. Over Local
Khum=l Pghenlo 3850 3335 4328 3144 4431 3813 49
Rampur Composite 3918 395/, 3786 3789 4718 4070 59
Arun-2 2833 28¢9 016 3662 M3 3326 30
Rempur-2 2910 2813 4084, 2641 3234 3104 21
Rawan-1 3285 2652 2/91 3041 3618 3077 20
Feormerls Varjety 2312 2532 1612 25013 3495 2562 -
Fotest # NS * NS NS
LSD 0.05 kg/ha 1076 - 670 - -
cV % 3 _12 ) 18 16
Date of Sowing 038/12/9 038/12/6 038/12/1% C39/1/9 €39/1/21 (Wote *Significant at 0.05%
Date of Harvest 039/4/25 035/4/27  039/4/26 039/5/2 835/5/2  probability level
Cooperator I. Bhotri 7. Shesthe KB Shresthn KB Ghirmire P.B. Thapa NS = Non-significant,)
365
Ioble 2: SUtARY (F GRAILI YIEID CONTRIEJTIIHG CHAE,CTERISTICS CF MAIZE GENOTYFES §
: -
Tocations ] . H=arveste? Plants  000/h=, S
Khumel Pehenlo Rempur Comp. Arun-2  Rampur — 1 Rawan - 1 Varmer's Variety NG
Raniswara 48 4y 38 L7 38 40
Nareshwor 43 38 45 3© 35 41
Taple 3 38 36 23 37 40
Panchkanya 32 41 44, 42 42 33
Jutpani JAS) 41 49 VA L2 yAS)
Merns L2 A L2 LO 39 39
Zar Mumber as Percentase of Plant Mugber
haniswnra 110 109 106 103 102 101
Nareshwor 1°5 98 1C4 97 95 94
Tzaple 1c3 108 98 101 o8 97
Panchkenya 98 91 g2 86 87 109
Jutonni ia®) 85 91 70 71 83
Mean 99 98 o8 91 91 97
Moisture Perceptase at Hapyest
Reniswars 22.8 23.5 20.4 26.3 25.0 21.0 Harvested
Nareshwor 32.0 31.0 24,0 37.0 35.0 27.0
Taple 31.0 28.5 26.5 32.0 37.C 2,.5 8 - 12 Lays
Panchkanya 21.7 22.0 28,2 23.0 33.2 20.5 Enyls
Jutpapi 26,0 28,3 31,35 29.2 2.2 27,75 ~eriier
Mean 26.7 26,6 26.0 30.0 32.0 24.0



Ipable 3:

SUIM.RY OF EaN GRAIN YIETD FAOM 3 IOCATILNS AND AVERAGE OF MONI.0N, 1082

Varictizs X:bnre Dendeopakhar Pokhribes Mean
Ganesh’ 225/, 2720 4138 3037
Manzkamane~2 2194 2837 3181 2737
Rampur-2 3149 3083 3593 3275
Rampur-1 2797 2482 3541 2940
Arun-2 2439 2433 2464, 2445
Hzmpur Cc,x?posite 2779 2070 202/, 242/,
Farnsr's Voricty 2115 1453 4472 2683
Hetmads Composite - - 3852 3852
Janaki Seto - - 4026 4026
F-tost NS s #*

CV % 22 5 23
1SD 0.05 k-/ha. - - 1220
Toble 4 SUIEWRY OF TAY GRTN YISID FiOM THE FFT CCNDUCTED BY KABHRE .AGRI. FARM MONSOCH, 1982
—_— ) Kabhre Lericulture Farnm
. Meon Urain Yicdd A B4 Days to 50%
v 2 ;
arietics ke/ha (ive. of Inercnse Farmer's Reaction
2 rcplications) Over Local Silking
Monokomana—1 4927 66 82 Second choice by the farmcrs
Arun~2 4018 36 A First choice by the farmers
Coaque 3270 11 87
Kakani Yellow 3152 7 87
Rampur Comnosite 4157 41 81
Fermer's Varicty 2959 - 80
Fetest NS - -
oV % 35 - -

/et //



Table 93 EFFECT OF DITFERSNT MANAGEMENT IZVELS ON THE GRATN YIELD OF MATZE IN GORKHA4 AND CHITWAN
DISTRICTS
T Gorkhe District Chitwsn District  Overall Grain Yield % Yeld
Treatments Nare- . Panch- . Mean of Par kg ¥ Increase
shwor Taple kanya Jutpani 2 Dists. Applied (k) Over local

1e Farmer's Variety +

Farmer's Practice 1009 1566 3708 3747 2506 - -
2, Farmer's Voriety +

Improved Practice 1334 1478 3755 5096 2916 9 -
3. Improved Varicty +

Farmer's Practice 1970 2350 4021 4S99 3335 - 33
4a» Improved Variety +

Improved Fractice 2721 3121 4501 6005 4097 17 40
Date of Plenting 038/12/6 ©38/12/14 039/1/19 039/1/21
Date of Harvesting 039/4/21  G39/4/26 039/5/2 039/5/2

ested Plonts /ha.

1o Farmer's Variety +

Fermer's Practice 41 47 23 42
2, Farmer's Variety +

Fermer's Practice 43 43 50 43
3. Improved Varicty +

Former's Practice 36 34 50 43 40
4o Improved Variety +

Improved Practice 37 42 47 53 Ly

Note: Improved Practice (1p) = 45 kg N/ha Side dressed Improved Variety = Rampur Composite.
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Tobles 5: ZFreCT OF DIFFLIENT rIoLNTING MoTHCDS CUl! M SIDZ DRESSING 0 MATZE GRAIN YIELD I GoRKHA
DISTRICT, MONSCOU 1982

Trectmants Tople Maroshwor Means Grain Yield Per Kg N Applied
1e Termer's traditionsl methed of plrxltiné““_
+ 45 kr N/ha side dressed 3180 2394 2787 15
2+ Same as treatmznt ne. 1 but no X 2210 1948 2079 -

3+ Behind the ploush planting looving two
‘zuloug;‘n passage + 45 kg H/ho sidc dressed

spiced approx. 70 x 25 cms) 3678 2873 3276 19
4o Snme ns trettmont no. 3 but ne ® 2765 2055 2410 -
5« Line scwing + /5 k: I/ha side drecsed 3445 2605 3027 15
6o Simm: os trentment no. 5 tuk no N 2575 2090 2333 -

FEEE e
Table 72 SULL4LRY OF FIONT FOCUIATIONS AT HAiRVOST {coo /M)
Trentmonts Trple Vareshwor . Merns

Te Farmer's treditional method of plenting + 45 kz N side drossed 37 39 38.0
2+ Scme ns trestment ns. 1 but no H. 34 36 35,0
3. Behind the plough plantirg leaving twe Plouch pnssage without

sceds + 45 ke ¥/ha side Cressed 52 56 51.0
4e Samz as trentment No. 3 but no H. 48 53 50.5
5. line sowing + 45 kz N/ha siic dressed 46 48 47.0
6e Some 2s tretment no. 5 but no W : 45 43 44,0

/7 eet //
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e OO WLIZE SELD 1R)DUCTION D
DISTRIPUTION FROGL.M

S.K. Upadhyaya and
B.N. Kayastha®

The pivotal role of maize crop in the economic 1life of Nepalese people is
evident and has been discussed frequently, It is also slear that use of high
yielding improved variety seeds is one of the most important aspects of
inereasing productivity of a crop. However, Nepalese farmers were a bit late
to start using improved seeds, The distribution of improved mize seeds in
the country at institutional level was started, for the first time, in the
F. Y. 1967/1968 when the Agriculture Supply Corporation (ASC), which was set up
during the first year of the Third Five Year plan, procured improved maize
seeds from various sources and distributed it cmong Nepalese farmers, later on
this public corporation began seed multiplication program on contract farmer's
field, At present, Agriculture Inputs Corporation (the finel survivor of ASC)
has a well defined seed production and distribution system which produces
enough maize seed to meet the existing demand of Nepalese farmers., It should,
however, be stated that the amount of improved maize seed produced ard sold
by £IC is still very low as to cover eny significant portion of total maize

acreage of the country.

Seed Multiplication

It was pointed out during the last seminar that while formulating maize
seed production program a stress would be made on centralizing such progrem in
those areas where basic facilities for seed dryving, processing, and storage
are already avaeilable, Oul of the total seed multiplicaticn program of 625
hectares in 1982/1983, 560 hectarcs have been placed rn Terai regions and the
remaining 65 hectares are on the hills (including also such hills where SFIS
Project has been working). On this F.Y¥. 1982/1983 an attempt has been made to

* - Ag. Officer and Chief, respectively; Seed Division, AIC,
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introduce a pocket-approach on major seed production arcas {see table 1). The
main purpose of this approach is to carry out sced production and collection
works in au efficient manner. The following major criteria would be considered

vhile selecting a sced production pocket,
Seed production cemtres to be centralized on:

1. hres where active swpervision is possible
2. Areas vherc facilities for seed collection arec availgble

3. Areas having irrigation facilities

It has been proposcd that there should be a minimum of five inspection
visits on all sced production ficlds by the concerned technicians. Those

inspection visits would be made at the following stages of seced production,

1. At the time of sowing

2. At first weeding

3. At tasseling stage

4. At the time of harvesting
5. At the time of shclling

The indication so far, has shown that maize seed production program would

achieve a considersble progress this year,

Seed Collection

Collection of maize seads is another difficult aspect of maize seed
production system, But, during the recent years there has been some improvements
in seed collection process, too. 4 total of about 297 metric tons of improved
maize sceds was made availghle for sale during the ycar 1981,/1982, During this
fiscal year about 345 metric tons of composite varieties and 150 tons hybrid

maize secds (imported from India) are available for sale,

Seed Storage

Storage of maize sced is a burning problem for AIC, A significant amount
of maize sced is subjected to germination drop every year. In the F.Y. 1981/
1982, also, a total of 87.465 metric tons of maize seeds stored in Janakpur
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and Itahari received a germination drop., This year a major amount of maize
seeds were transported to Daman and Kathmandu and have been stored there to
avoid high heat and high lumidity of Terai., Recent check on germination
capacity of those maize seeds has shown that the seeds are in a good condition
up to this time, A godown of 125 metric ton cepacity for storing maize seeds
is being constructed at Daman very soon under Sced Production and Inputs
Storage Project (SPISP), Other hilly centres like Ilam and Dhankuta in
Eastern Development Region, Palpa and Pokhara in Western Development Region,
Dang and Surkhet in Mid-Western Development Region are being considered for

the storage of maize seeds,

Seed Sale
The sales record of improved maize seed through institutional level is

rother discouraging (table 2), The figures on table 2 indicate that the
average anmual sale of maize seeds through AIC during the last 15 years has
been only about 82,88 metric ton. Out of 296,707 metric ton maize seeds
vhich was available for sale last year only 132,066 metric ton was sold,
87.465 metric ton received a germination drop and about 77.176 metric ton

of the functional stock was left unsuld at the end of season (table 3). This
clearly indicates tnat although the amount of maize secds collected by AIC

was not up to the target, it was adequate cnough to meet the existing demand
of the farmers. Besides the popular farmer to farmer diffusion, other

common reasons attributed to the poor sale of maize seeds are the poor quality
and high cost of maize sceds produced by AIC, However, it should be kept in
mind that seed quality standards of a country should be judged against tho
available technology and infrastructures. Still more, it could be said
safely that the sceds produced by AIC are of much hetter quality than ordinary
seeds that the farmers arc using, in genetic as well as in all other sced
quality considerations, 4 careful analysis of the causes would reveal that
there is still a lack of Seed consciousness in Nepalese farmers and this

could be the reason why our farmers are more conscious of seed price, The
hybrid maize seeds imported recently from India, though of a good name and
quality, is not selling properly and the reported reasons for this state of
low sale are high seed price and lack of proper extension. Often, it has also
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been observed that our secd dealers arc not much enthusiastic in dealing with
seeds., The next prominent reason for the poor sale of maize seeds is that
same varieties arc being used for a long time. The development of a new
variety, like Arun, is very important to stir farmer's curiosity and sales

promotion.

Conclusions

AC has a very little salcs promotion activities of its own, During the
last seminar it wus pointed out that salcs promotion (croating demand) and
seed storage werc the major problems in maize sced production and distribution
process, They remain so *his year also, Although the problem of sced storage
has been solved temporarily by storing maize seeds in Daman and Kathmandu,
researches should be undertaken on developing a much strong sced bag which
would resist the breakage during transportaticn. Studies should also be made
on other aspects of sced storapge, . vigorous extension measurc through the
joint effort of Department of Agriculture, Mgriculturc Development Eank and
Lgriculture 7 puts Corporation may be more desirable in order to arise secd
consclousness among Nepalcse farmers. This yuar, there was a problem of
foundation sced for conducting sced multiplication program as the drought
hampered foundation scud production in Rampur. Méasures maoy have to be
adopted to cnsure timely supply of foundation Sceds. Regarding the hybrid
maize it may be proper to adopt uniform policy mecasures on procurement and
distribution of such sceds, There is a very geod demand of Arun variety
among farmers. But the famers arc less intercsted to teake part in the seed
multiplication program of this varicty, The farmers who participated in seed
multiplication program in Chitwan last year have complained that the yield
of this varicty is some what lewer than that of other varieties and hence it
is less desirable to cultivete it as a main season crop, Hence, some extra
premium may have to be given to cncourage farmers to take part in the seed
multiplication of this variety,
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Igble 1: Maize Seed Multiplication Progrem During F.Y. -982/1983, AIC

(Famer's Lovel)

s - S S

A, Winter Proeran
FProduction Centres Arca_ g_{g:_)_ No._of Pockets
1. Morang, Sunsari 50 2
2, Chitwan 200 2
3. Bara, Parsa 195 4
4+ Dhanusha 40 2
5. Dang 25 2
6. Nawalparasi 50 2
Total: 560 14
B. Sugmer Progran
1., Dhading 5 -
2, Kathmandu 10 -
3. Bhaktapur 10 -
4. Kaski 10 -
5. Trishuli 50 -
6. Charikot 10 -
7. Lamjung 5 -
8. Surkhet 10 -

Total: 65 -
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Maize Seed Miltiplication Program (Proposed), F.Y.

1983_/ 198,

e ey e o

(Farmer's Level)

L. Hipter Progran

Protuction Centrus () comur | Hamur Pabino run St
1. Mornag, Sunsari 50 - By - - -
2, Chitwan 225 75 - 100 50 -
3. Bara, Parsa 300 150 50 100
4. Dhunusha 50 25 - - - 25
5. Newalparasi 75 50 - - 25 -
6. Rupundchi 20 - 20 - - -
7. Dang 2 0 - -
Total: 740 320 120 200 75 25
B. or P
01. Dhankuta 10 - - 10 - -
02, Kathmandu 15 - - 15 - -
03, Trishuli 5 - - 5 - -
04. Dhnding 5 - - 5 - -
05. Charikot 5 - - 5 - -
06. Gorkha 5 - - 5 - -
07. lamjung 5 - - 5 - -
08. Parbat 5 - - 5 - -
09. Baglung 5 - - 5 - -
10. Pyuthan 10 - - - - -
11, Surkhet 1o = el o A0 =
Total: an - - 70 0 -

Grand Total: 80 320 120 270 85 25



Table 2:

Yoar

1965/1966
1966/1967
1967/1968
1968/1969
1969/1970
05. 1970/1971
07. 1971/1972
08. 1972/1973
09. 1973/1974
10. 1974/1975
1. 1975/1976
12, 1976/1977
13. 1977/1978
Y. 1978/1979
15. 1979/1980
16. 1980/1981
17. 1981/1982

01,
02,
03.
04.
05.

Table 3:
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Sales of Maize Seed, ALC

Quantity Sold

30,000
49.430
40,467
47,000
56,000
5%.000
46,000
51,000
1444552
105,607
144,930
92.990
149,139
104,040
132,066

Quantity M, Ton

Regionwise Sales and Stock of Maize Seeds During

1981/ 1962
Target 1Q'ty Sold . Q'ty Left | Quantity which recei-
Region M, Ton M, Ton Upsold germination drop
M, Ton (M. Ton)
1. Easter Region 138,00 28,661 16,721 19. 520
2. Central Region 200,00 62,951 34,676 67.945
3. Western Region 94,00 29,453 17. 147 -
4. Mid-Western Region| 40.00 8.830 4,578 -
5, Far-estern Region| 28.00 . 2.171 4,046 -
Total: 500,00 132,066 71.176 87.465
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THE TRATNING AND VISIT (T & V) SYSTEM OF EXTENSION
AlD
RESEARCH GUTREACH

Wayne H, Froeman
A, Backmround
1o Review of the T and V Extension System and Some Results of On-Farm

Research and Production Urozrams

The Agriculturad Extonsion and Rescarch Froject (AERP) seeks,
during the 1ifz of the projeet (1981-82 to 19€/4-85), further
implement the T ard V system in eight more districts, Four regional
research stations and ene sub-staticn have been identified by HMG
and the World Pk &5 reccarch stations to be strengthened under
the vrojeet. At the same tim: the Department of Apriculture is
seeking to make research staflf wore dircctly involved in conducting

research in farmers' fields.

In an effort to make cxtension more effcetive by the T and
V system Bener and Harricon* recoymized that o vigoruus research
program addressing farmer problems was nccessary if new techno-
logles ‘were to continue to be forthceming in order for the
extension system to remain effective. They state "Iithout a net-
work of ficld trials upon which new rocommendntions can be based
and without ccntinuous fecd-back to_rcscarch from the fields, the
extension scrvice will scon have riothing to offer farmers, and
research institutions will losc touch with the real problems
farmers face", -« = ~ = - "Ficld trials carried out in farmers'
fields are a testing ground for reszarch findings beforc they
are recommended by extension on a larpe seale. They also provide
a mechanism for close ceatinuous working relationships between

research and extension staff",

To be effuctive in influencing fermers and their practices
to_affect production Benor and Harrison further state "At the
# = Benor, Danicl and Jamcs Q. Harrisen, Agricultural Extcnsion,
The Training and Visit System, Yorld Bank, 1977,
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initiel stage it is very important to achieve an immediate impact
which will give famers confidence in the extension agents and
the extension agents confidence in themselves"., The product of
the linkage with research and an active extension system is the
impact on production to increase food supplies and farmsrs'
welfare,

These cbjectives or remifications of them are generally
stated in varias agricultural and rural development projects in
Nepal., This paper will seek to put extension by the T and V
system (or any system), rasearch support to extension through
research outreach, and impact production programs into perspective
to make them mutuslly complementary and effective, The research
stations receiving support from the AERP and the districts in
their "commard" areas where the T and V system is being implemented

are those to which this report is addressed,

The Cropping Systoms Program of the ICP established, in
1977, a system of research trials in farmers' fields to provide
farmer recomnendaticns based on adaptive rescarch, The program
was designed to serve small subsistence farmers whose parcels
were scattersd and without the same land-water classification
by directing research to cropping patterns, in these various
parcels, rather than individual crops without relevence to the

patterns in which farmers were growing these crops,

The field trials concept of Benor and Harrison was pursued
in a systematic way both agronomically and socio-eccnomically
by the cropping systems team, The research included not only
agronomic trials but survey .nformation and secondary information
were pooled to get a better understanding of the farmer situation
in a given area. Cropping patterns were studied and the more
predaminant ones selected as a hasis for research yithin these

patterns or for the generation of elternate patterns.

As a result of these on-farm trials, pattern technologies
were developed which were suited to several different agroclimatic
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situations. These patterns showed promisc both agronomically

and cconomically and reached a level for farmer recomrcndation

in 1980, To wuchicve the results upon which recommendations to
other farmers could be based it was nccessary that resenrch and
extension work topether with foarmers in their fields, These field
triale were putting into practice the "close contimous working
relationships ttween rescarchers and cxtension staff"  (Benor

and Harrison).

To achiove the impact phase that Bener and Harrison mention,
farmers in Fupdi Bhuedi were onlisted in a maize production
program in February 1980, as a part of the Maize/Finger Millete
Wheat pattern, During the wheat season that same yeuar similar
production programs were launched at Pumdi Bhundi and other sites,
Common featurcs were that production was pattorn-bised and the
parcels were scattered, Frrmers and parc:ls werce not an identi-
fiable group or arcn, The ingredients of 'm "impact area were
not achieved wntil the following whent snason, 1981-82. The
earlier uttompts at impact were largely unsuceessful berause
the parcels were smell and scattored nnd the results, even though
impressive, were not drumatic so as to provide "impact" on
neighboring famurs, cxtension persornel, udministrative of ficers,

or precduction itsclf.

In 1981-82 impuct arcas were deliberately orranized invalving
farmers who had contisuous parcels vho were growving crops in the
same pattern and who agrzed to try the crop varicties and practices
that had becn developed as & result of rescerch trials on their
or their ncighbors' ficlds, This required farmer "organization"
in that all aegrced to participate, Blocks of 2 to 6 hectarcs
were .achicved in five of the six cropping systems sites involving
as few as 7 fammers in the Terai and as many as 47 farmers in
Lele,

The same impuct on crop pcrformance and yicld was obtained
in 1981-82 as existed in 1940-81 but the real impact was a dramatic
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differenco between the crop in the production area gud neighbors!
rfields. The "contact" farmers were deliberately selected because
of the relationship of their parcels with each other in order to
achicvo "The impact which is needed to spreed the practice to

the majority of famers most quickly" (Benor and Harrison). As

a consequence of this impact in 1981.82, production areas expanded
during the rice season of 1982 to as much as 50 ha in some sites,

The Cropping Systems Program utilized research staff from
Khumaltar and district extension persomnel in those districts
where field trial work was conducted. The technologies tested
wvere those already available with research stations such as
improved varieties of crops in the patterns, recommendations for
fertilizer, insect control, cte., These were in most cases fitted
into the farmers' predominant patterns, New patterns were teated
wherever it appeared that there was potential for increasing

cropping intensity,

Research Support to Extonsicn ~ Research Cutreach

In the document from the Department of Agriculture on the
Research Programs, 1980-81 (2038/39), the concept of extension
support activities was promulgated as o means of getting a closer
linkage between extension and research in order to accelerate
the adoption of technologics at the farmer level. The document
states that it is papdatory for all stations and farms to compose
a team to work with famers in close cooperation with extension
within assigned arees, The stations of the AERP and areas assigned

for research outreach arc as follows:

Reglon and Station Pistrict Team Composition Additional Manpowe:

E R

1, Tarahara Morang - A1l staff Class II from AERP
Sunsari. "
Saptari "

2, Kankai Jhapa A, staff
I1lam "

Contd.../...
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"Region and Station District Team Composition Additional Manpower
Central Rogion
3. Hardinath Dhanmusha A1 staff

Mahottari "

Siraha "

4o Parwanipur, MRIP

5+ Nawelpur Oilsced
Centre

6. Rampur

Hestern Region
7. Bhairahwa, W/DP

Mid-Western Region
8, Nepalgunj

Bara, Parsa,1 Cl, III, Gaz, Class II from AERP

Rautahat 1 Cl. T, Non-Gaz
Sarlahd 1 CL, III @O
1 CL, I, NGO
Chitwan 2 C1. III, GO
Makwanpur 1 C1, I, NGO
Gorkha
Kapilvastu 1 C1, III GO Class II from AERP

Nawalparasi 1 Cl. I, NGO
Rupand chi
Palpa

Banke, Bardia 1 Cl. III, GO Class II from AERP

Dang 1 €. I, NGO
(Kailnli &

Kanchanpur in

future)

The documcnt n:cognlzed that Farmers' Field Trlals (started
in the early 1970s), clusters of trials in maize, productlon

demonstrations in maize, minikits in rice, ‘maize, wheat, and

pulses, and cropping systems programs in selected areas werc

activities in which research staffs have been involved, The

assessment was that these programs have buen highly beneficial in
extending the adoption of new technologies rather than the
blanket country-wide rccommendations coming from the research
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stations and national centers, By concentrating these on-farm
activities, in cooperation with extension agencies, localized

recommendations could be developed.,

To implement these expanded on-farm activities, each station
was to assign some existing staff and, in addition four centers
.(Tarnhara, Parwanipur, Phairahwa and Nepalgunj) were designated
as regional centers and were to recruit additional clase II

officers to be specifically responsible for research outreach,

To achieve a balance bectween rescarch on the research sta-
tion and on farmers' ficlds it was envisioned that, by the end
of /4 to 5 years, perhaps as much as 40% of the activities of a
research station would be in the naturc of "extension support
activities", as research outreach was called. It was recognized
that this was a ratio that would require review and possible

ad justment.

It is significant to note that the specifically stated that
rescarch outreach weuld be conducted in "cooperation with local
extension activities". (A relationship also stressed by Benor
and Harrison, They further stated "Field trials carried out in

farmers'! fields are a vital feature of the extension operations".)

Aside'from these brief statements from the DOA directives
rcgarding rescarch outreach have not been elaborated, With
research outreach activities gradually being expanded as research
supports cxtension, it is time that more specific directives are
developed, Since the Agricultural Extension and Rescarch Project
is' involved in essentially all of the Terai stations, and the
several districts of their command areas, the objectives of research
outreach and implemcntation could be applicd to these situations
and to othor stations wishing to initiate research nutreach acti-

vitics in their command arease.

B, Rescarch Station Activities
Rescarch station activitics might be classified according to the
way they ure serving farmers, Thesc could include:
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Station research to develop new technologies and learn more
seientific truths that could be useful in developing technologies
of use to farmers,

On-station service functions - Plant protection diagnostic service,
soil testing, sced testing, training, sced production, and exten~

sion information scrvices,

Research outreach - This activity includes all trials etec. orgenized
by researchers and extension persomnel to be conducted in farmers!
fields,

Direct participation in extension activitics, This would range

from a Subject Matter Specinlist based at a rescarch station who
devotes 100% of his time to one=farm risearch and extension

activities to the administrator who may participate in field days

and other netivitics on tarmers' ficlds. Intermediate activities incl-
udo training programs for farmers and extension workers whers

the research staff function as resource persons and trainers,

Service Eunctions Cther Than Resecarch Outreach

Experiment Stations provide on-station scrvices which support
extension that could well be attributed as o compcneht of the
40% of station time teward scrving farmers, Thesc ure irue service
functions of o rusuarch station and include secd multiplication,
training, soil testing, sced testing, plant discase and insect

diapnostic services, farmer field days, and extension information.

Sced multiplication has been considered an importaiit role
for experiment stations and should nct be underestimated as a
service function of the station. Folicics governing numbers of
varieties, rumber of crops, which varictics and volume targets
have becn established by central comnittees, With the development
of a more repional approach to seed requircments more local
control necds to be exercised in this arec in order for the

stations to be of better service,

Training hos long been a servico of the research stations

and now training officers are assuming an ever more important
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role as a component of the T and V system, The specialists also
will be called on to be resource persons as training is given to
SMSs ard even to farmers, JT/JTAs and others.

The other service components mentioned are not so well esta-
blished and, therefore, are not of so great value at the moment
but could becoms useful services to farmers in command of those

centers which have these capabilities,

The experiment station is the technolegical base for the
Subject Matter Specialist. As such, the linkage between the SMS
and the station should be a strong one. This linkage is being
fostered through the bimonthly meetings and the semiannual work-
shops. Benor and Harrison recommend that initially SMSs should
spend one thind of their time at research stations, wherever the

relevant technology is being generated.

Experiment stations also provide services by becoming directly
involved in extension activities, In eddition to serving as
trainers in training programs and technical resource persons in
semiannual and bimontlly meetings research staff involved in F armer
Field Days in farmers' fields can contribute to thg -effectivenass

of the extensicn Pregram,

Research Cutreach as a Subport to Extension

Research in research stations is for the purpese of developing
technologies which farmers can use on their farms to increase their
production, improve their nutritional balance, their incomes or
any combination of these three goels. Then why is research on

farmers' farms necessary?

Perhaps the basic predominant reﬁson is that small subsistence
farmers are not accepting in totq the recommended technologies
that have beon developed by researchers and which are being pro-
moted in extension programs, Socio-eccnomic research has indica-
ted that farmers do not adopt technologies because these techno=-

logies are not suited to their corditions or their resources or
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the risks are too great, In other words, the technologies do not
fit the circumstances of farmers. Circumstances of small farmers
not recognized by researchers include the level of his resources,
the cropping patterns used, mixed cropping instead of sole cropping,
the discontinuous scattered arrangement of his farm parcels, other
enterprises of his system, and the subsistence nature of these
farms which greatly influence decisions farmers make., Byerlee

et al* from CI'MYT have elaborated on farmers' circumstances as a

basis for planning research as follows:

"Farmers' circumstances arc those factors that affect fammers'
decisions about what technologies to use in growing a crop.
Expressed this way, farmers' circumstences cxplain both a farmer's
current technology as well as his decisions about changes in that
technology. They include natural and cconomic circumstances.
Economic circumstances can bz divided into those that are internal
to the farmer, end over which he has some control (e.g. his goals

and resources), and those that are external (e.g. markets),

Amest all farmers wish to incréusc their income - broadly
defined to inerense production for home consumption, Generally,
too, small farmers want security in meeting subsistence require-
ments of their preferred foods. Most also want to avoid taking
risks that might endanger their subsistence supplies or sources

of cash income,

Farmers have rclatively fixed quantities of resources ~ land,
family lebor, ard capital -~ that they can allocatc to meet these
goals., (Capital resources here include both durable equiprﬁent
and cash,) Farmers may allocate‘these resources to different uses.
Within limits, they may also adjust the amount of a resource - for
example, thcy magy use some of their cash to rent more land or hire

more labor,

Many circumstances also shape the eccnomic environment in
which farmers mgke decisions. These include the prices and price

#* o Byerloc, Derck, IHchacl Collinson o Flonning Te :
;:I.ggsoprﬂ:r.to Yo’ Farmers - gon%cptsv f%dﬁ%fogdumg,a Cfﬁl}mz'oﬁé;ico,
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variability for inputs and products, access to inputs and product

inarkets, land tenure systems, credit facilities, physical infra-
structures (roads, deams, irrigation chennels, and so on), While
this economic environment is largely outside of the farmer's
control, it is influenced by many policy decisions about distri-
bution of inputs, price supports, infrastructure development, and
so forth, A large number of natural circumstances also condition
the farmer's decision meking such as soil slope and depth, climate,
weeds, and pests,

In making decisions, the farmer generally accepts as fixed
external natural factors, like rainfall, and economic factors,
like prices, though he may be eble to modify their effects, A
farmer may know, for example, that he has soils of different ferti-
1ity so hc may decide to plant crops that mcet his subsistence
food prcferences on the best soils to meet his goel of food
security, Many external factors, particularly rainfall and prices,
are variable and unknown to the farmer when he makes decisions,
They provide an element of risk, which may have important effects
on farmers' decision-making., For example, although a farmer may
not be able to predict rainfall, he is awure of its likely varia-
bility and therefore he may plent a2 crop at several dates to
spread the risk of a dry period striking at a critical stage in
the crop cycle,

Most of these factors have direct effects on farmers' deci-
sions about a technology for an individual crop. late-season
frosts might cause farmers to seek an early maturing varisty to
reduce risks. Expensive labor encourages farmers to use a less

labor-intensive weeding method such as herbicides.

Many factors affect the choice of a tcchnology for the target
¢rep indiree*™: h:cause of interactions in the farming system,
The farmin;, v..m is the totality of production and consumption
decisions of the farm household, including the choice of crop,
livestock, and off-farm enterpriscs, and food consumed by the
household, For example, a farmer may choose to plant maize late

because he is planting beans early tc avoid 1late-season disease
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problems in beans. Or he may plant an carly varicty of maize in
order to have food early in the season before other crops mature,
The point is that crop tcchnologies often result from decisions
mede for the farmming system as a whole. Consequently planning
technologies for one crop requirces knowledge of important inter-
actions in 'bhe.farming system, which potentially influence that

crop, These are system interactions.

The environment in which farmers mrke decisions changes over
time, In particular, the external cconomic env -onment is chae
racterized by changes in the ratios of input prices to product
prices, which affect farmers' decisions, Chanpges in the externsl
economic environment may also dircetly affect farmers' goals and
resources. 4s the market for food staples expands, farmers usually
become more willing to depend on it for food supplies and hence
food preferences decline in influence on preduction decisions.,
Likewlse, a ncw credit program may increasc farmers! cash availabi-
1ity.

In the same way that farmers' circumstances determine a current

crop technology, they are also important in a farmer's decision

to change his technologys If a change in a tcchnology conflicts
with any of the circumstances of farmers, that tcchnology may be
rejecteds For example, new varieties may be rejected because

they are not suited to the soil conditions or because they ripen
too late for the planting of thc next crop, Fertilizer reco~
mmendations that aim for maximum yields may be rejected because
they arc not consistent with either the farmer's income=increasing

or risk-avoiding objectives,

When farmers reject technologies it is not because they are
conservative or ignorant. Rather, they rationally weigh the likely
changes in incomes and risks associated with the technologies
under their nanturel oand economic circumstarces and decide that
for them the technology does not pay. The researchers' task is
to incorporate knowledge of farmers' circumstances into the design
of technologies so that they are consistent with those circumstances".
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Zandstra gt al* at IRRI have set forth the requirements for
an on-farm research system as follows:

"1, The type of research has to be related %o s specific production
environments In this way a close fit of technology to the
physical and socio-economic limitations and opportunities
‘can be achieved, Understanding of the environment aids
the extrapolation of research resuits.

2, Farmers have to participate in the design and testing of new
multiple cropping technologies, This ensures early feedback
from farmers about input manegement, equipment, and market-
related constraints to the adoption of promising production

alternatives,

3« The research team has to cover several cpmmodities and crop-
to~crop interactions and be multidisciplinary in nature, A
team that combines abilities in soil and crop sciences, crop
protection, ond agricultural ecconomics is required to study

several crops within a cropping system,

4o The methoddlogy has to provide a clear identification of
different tasks and the responsibility of the diffarent team
members for each task,

5. The rescarch has to emphasize the formulation of cropping
patterns that increase cropping intensity and that are
acccptable to farmers",

To effectively develop technology, resecarch on farmers' fields
must be with participation of farmers themselves, They become a
part of the research tcam, Otherwise, the question of what is
gppropriate to his conditions, or his goals may not be answered.

A fcw of the reasons for conducting research cn farmers'!
fields can be listed as follows:

¥ - Zandstra, H.G., E.C. Price, J.h. ‘Litsinger, «nd R.A Morris,
1981, The International Rice Research Instituce, Box 933,
Manil a, Phi_'l.ippines..'
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Determine the comparative performance of experiment station

technology with what the farmers are already doing.

Determinc how the experimsnt station technology fits agro~
nomically and socio-ecconomically with the farmers and their

enterpriscs, patterns, and systems,

Learn farmer cogditions and in so doing develop an under-
standing of these circumstances and problems so that on~

farm experiments can be judiciously designed,

Use this knovledge to ruide problem solving rcsearch in the

research stations,
Establish 1liikages between rescarch and extension,

Close the gap between cxisting agricultural practices and
research findings by developing and disseminating technolo~
gles from fermers! £iclds, (Studies in Nepal indicate that
there is a luck of knowledpe on the part of farmers about
the new technologics, It is not a case of rejection but
one of knowledge upon which farmcrs can make a decision to

accept or ruject a tcc’rmology.)

On-farm researc: is an initial step in the transfer of teche
nology from rescarch station to farmers, It is a beginning,

not the end, of the %echnology diffusion process.
Goet farmers' anssessm:mnt of the technelogy.,

To develop farmer recommendations for farmer conditions.
On=-farm research will develop rccommerdations under conditions
similer to those where they will be applied in farmers'
fields.

To serve as a training for extension and rcsearch persomnel
involved or to be involved in production since it provides

a linkage to new technology developments,

Another important set of recommendntions to come from on~farm
research are those which will go to policy makers to ensble
them ',t.o consider policy issues that could have a profound
effect on the trends in production,
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aftor 1listing these reasons for research outreach one might
conclude that experiment station research is not necassar;lr. On
the contrary, experiment station has a specific role in the deve=
lopment of component technology such as new varicties. Condi*ions
can be more precisely controlled in a rescarch station and this
is required in order for the breeder to make effective sclections
for varictal improvement. Oncc these populations arc stabilized
or selections made from among larger mumbers they are ready for
evaluation in farmers' fields under adaptive trial conditions,
The feedback from adaptive rcsearch in farmers' fields can and
should be a valuable guidc to station research, for axample,
farmer prefercnce for a variety of specific maturity that will
fit his cropping pattern, or on: which is better suited to
threshing or storare conditions that prevail,

CIMMYT has provided a diagram (F igure 1) of the various
rclationships that exist between rescarch station, on-farm rcsea-
rch and nationgl policy issucs, On-farm rescarch as outlined

covurs a 5 =-stnge process from planning to demonstration phase,
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ON-FARM RESEARCH
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Types of Rescarch Cutrench “rinls in Farmers' Ficlds

Research cen include Farmer Ficld Trials which have been generally

considcred to be only varicty trials.

However, a more broad designa-

tion could be componcnt technology trinls. The National Meize Deve-

lopment Program has clusters of simple trials which include variety

trinls, fertilizer trials, perhaps inscct control erperiments, or

population density or other experiments in clusters, oll component

technology trinrls in farmers' ficlds,


http:farmc.rs

// 156 //

Minikits are both research and extension, They are a part of
assessment, stage (4) of CIMIYT's diagram. They have a wide disse-
mination so that farmers who like a variety within a group of varie~
ties in the minikit can save sced and use it for further crop produc-
tion and for dissemination to their ncighbors. If farmers are ade-
quately sampled, fuedback from minikits can provide good information
to guide research, 45 a guide for secd production, minikits are better
than FFTs, espceially if there are regional preferences or adaptations

of a variety.

Management minikits can be considered "diamond" irisls. These
minikits include at least four comparative practices which could
include the local varicty-local practiccs (what the farmer is presently
using); locel varicty - improved: practices; improved varicty - local

practices; and improved varicty - improved practices,

Cropping Systums rescarch has been a more comprehensive on=farm
rescarch, 4 scrics of lopical steps cstablished in cropping systems
recearch are cssentiel to Serving objectives and serving farmers by

an on-farm ressarch program. These include:

a. Roconnailssance
b, Site Survcy
¢s Determining patterns to test
d. Determine trials to be superimposed on the pattern(s)
es [ctablishment of trials:
i) Pettorn trizls

ii) Component tichnology trinls

iii) Rescarchur-managed trinls
f.  Pre-Production Verification or Pilot Production

g«  Production.

These stcps have been presented in diagram form by IRRI (Fig. 2).
It will be noted that the activity extends to production, In other
words, the end product of the on=-farm rssearch is production - not

research pex sc.
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This research system hus cvolved as o system to improve pattern
performance of cropping patterns of small farmers, Crops compete
with one ancther in systems not only biologically as an interculture
situation but for the farmers' resources of land, labor, and capital,
Pattern studics seuk to provide better component technologies that
fit or improve existing pattcrns, This type of research can best be

done in farming situations under farm conditions,

Extension personnel mny be concarned about the role of the tra-
ditional extension methods in a dynamic rescarch-extension system,
Al though terminologics differ, types of plots may change, and numbers
of farmers rcached may differ, the cnd objective of helping farmers
increase production is the same. The minikit or preproduction veri-
fication triasls become "result demonstrations" of traditional termino-

logy. New practices in these trials become "methods demonstrations",

The really sipmificant difierence between the research-cxtension
system and the treditional extension system which ends with production
demenstrations is that the production programs, us cnvisaged by HMG
in plenning for intensive arcas, pocket programs, or in general
production, arc the end product., The impact is a planncd phase of
the entirc systum - not one 1cft te chance or without obscrvation,
Feedback in production campaipgn starses can be vital to determine those
aspeets of natiomd policy which arc critical to production and may

thus be constraints to the achievement of national production goals,

Lmplementntion of Research Outrench

1. A Comprehensive Viey

Since the rescarch stations involved in AERP have different
national and regionnl responsibilitics their approach to on-
farm trinls could be quite different and experience shows they
arc different. To roduce thesc differcnces that may come from
the major commodity stations a difforent approach to on~farm
testing has to be implemented. Instecad of the rice station
concentrating on rice trinls in farmers' ficlds and similarly

the whcat station concentrating on wheat trials, a cropping



Figure 2,

Component tech=
nology devee
lopment end
evaluation

// 158 //

(From Zandstra et al)
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systems approach is required if farmers prohblems are to be
approached on the basis of their relative importance to farmers

in an area,

CIMMIT has given four steps in planning on-farm research,

These arc =

"Researchers must make a series of decisions in planning
an on-farm cxperimentel program, First, rescarchers must
determine if farmers in the 1epion are sufficiently alike to
allow a comion set of experiments and a common recommendation,
If there arc sipnificant differences cmong farmers (and parcels),
researchers must somchow divide farmers (pamuls/pattorns) into

more homo/n us groups and desipn experiments for cach group.

Sceond, they must then deeide which problems are poing to
be invoestipated and vhich tochnoloricsl components will be
included in experiments for crch proup of farmers (parcels).
For each teochnolosical component chosen, the levels, timing, and

type of inpul or practice must be decided.

Third, for ench set of cxperiments, rescercher must
determine the lovel of non—~cxperimental variables or those

variatlcs that nre fized for all trcatments in the experiments.

Finally, the rescarchers mist choosc sites on which to
locate the cxperiments., The circumstances of the farmers for
whom the technology is intended will be a key factor in all of

these decizions",

(parenthical insertions ar: this author's)

Information for Decision laking

Basic to sound on-farm rcscarch will be the methodological
approach to this type of ruscarch, This has been sddressed
in the case of the cropping systems research program (Fig. 2)
so that the roscarch phase and the preproduction verification
phase both start with acquisition of knowledee rcgarding the
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farmer and his circumstances, This will compose the site
survey,

This is a basic phase which should and must be adopted for
all research outreach from a station. The procedures and
questionnaires to use in this phase have been developed and are
reproduced in the "Guidelines for Preproduction Verification
Trials of Cropping Systems Recommendations, Appendix A" and
in "Guidelines to Research Outreach",

Site description includes information which cen be provided
by survey or from existing data -

1. Identification of land types.

2. Identification of existing crops, crop varieties, cropping
patterns end farming enterprises,

3. Description of cropping systems determinants eg, rainfall
and rainfall patterns, temperature, occurrence of hail,
drought, or flooding.

4s Description of farm types and the farm resource base.

This can be provided by secondary data from agroclimatic
information on rainfall, temperature, soil characteristics,
topography, population and related information which may be
available from existing sources. 4 key informant survey of the
Praghan Panch of the panchayat and two knowledgeable farmers
of each ward can provide additional basic information for the

site description and from which on-farm research can be plamned.

Estpblishmeat of Field Triwds

-The next step is to design &1l trials on a pattern basis,
Predomina:at patterns have been determined on the basis of the
surveys already conducted and decisions made regarding which

patterns arc to be verified,

In most cases, in view of research data already available
from on-farm trials these pattern trials would be preproduction
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verification trials. Trials would be established to verify
existing tuchnclogies in the selccted areas, If the survey
indicates a predominance of other pattorns than those presented
in the "Guidelines for Preproduction Verification Trials of
Cropping Systems Recommendations" then a pattern research program
could be initiated in collaboration with the Cropping Systems

Program.

Superimposed on these pattern trials will be adaptive -trials
of component technology. 'These arc a common feature of cropping
systems research., Supcrimposed trials could be variety trials,
fertilizer triels, inscct control experiments, etc, Data to be
collected would then be -

1s  Pattern data over a 12-month crep cycle on:

i) Improved practices
i1) Farmer practices

2,  Componcnt technology data within patterns

1) FFT of the principsl crops in the patterns
1) Cluster-of-trials involving the major crops
111) Minikit trinls which could include minor crops es well

as major crops.

Such an approach %o on-farm research simplifies the
procedures and yct makes the data collected much more compre=
hensive than if these date were collected independently from

larger numbers of farmers,

Shaner ct al* (Tablc 1) compare the characteristics of
farmer-mangged trials which will be the predominant type of on-
farm trial and the supcrimposed and recearcher-managed trials.
These are good guidelines to an understanding of these three

types of on-fomm trials,

* = Shenor, WeW., PoF. Philipp, and W.R. Schmehl - Farming
Systems Hescarch and Development - Guidelines for Developing
Countries, 1982, Vest View Press, Boulder, Colorado.
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Pre-production Verificetion of Patterns

Cropping systems research and carlier FFT's have established
some information at the farmer level so that judgements and
decisions can be made regarding how to proceed with research

outreach,

Much of the present technology, component and pattern, to
be used in farmers' fields can be said to be at the preproduction

evaluation (Vez'j.i‘ication) stage,

At this research outreach stage some components of the
original research process are to be repeated, The diagram (Fig.2)
will be followed as outline in implementing research outreach
by the station team working in collaboration with the extension
SMs, JI, JTA ard contact farmcrs,

Sites selected for preproduction evaluation must be reasonably
certain to provide a demonstrable impact in production by an
increase in productivity through increasing crops in the pattern
or by’incroasing cropping intensity of the pattern,

The cropping pattern rcsearch already conducted at research
sites has gencrally taken into consideration at least three
levels of suitatility, Zandstre et al have classified these as
biologlcally feasible, technically feasible end cconomically
viable, In the preproduction verification stage the patterns
and levels of imputs used have been designed with these three
levels of suitability under consideration. Verification is to
relute the economically suitable levels with those the farmers

are now using,

Uss of Comporcnts in Superimposed Trinls

The component technology trisls to be superimposed on the
pattcerns should, according to IRHI,

- "evaluate the return farmers derive with existing practices
from purchase of material inputs used for fertilization,
pest and discase contral and weed controlj



Table 1. Comvarison of Researcher-Managed Trials, Superimposed Trials,

and Farmer-Managed Tests for Cropping Systems
Experiments (From Shaner et al) :

Charactcristics of
Trials and Tests®*

Researcher-lanaged
Trial

Superimposed
Trial

Farmer-Managed
Test

Plot size

Mumber of treatments

Number of replications
per figld

Total replications across
farms, per land type

Field design

Sensitivity to treztment
differences

Types of data
collccted

Generally small - on the
order of 75 square metres

5.20
1.5

-+

4e5

Corrletely randomized,
randomized complete
block, randomized
incomplete block,
split plot

Medium to high

Physical and biological

Both large and small

46
102

4.10

Completely randomized,
rendomized complete
block, rendomized
incomplete bleck

Medium to high

P‘redomimmtly physical and
biclogical, “ut some
socio-cconamic

Gene:.: _y large - on the
order or 1,000 square
metres

2-4
1.2

425

Corpletely rand omized,
mostly paired
treatments

Low to medium

Physical, biclogical,
socio-economic ..

# — These charactcristics will vary with cxperimentai objectives,

+ = Usually all rcplications will be Rlaced on one farm f

small and only one or two replicetions on a fi
of the same land type to give a total of four

type of tre

idld to give the complete expcriment,
cld are possible, additional replicates will
or five roplications for the treatment,

atment, farm sizs, and coopcrating farmers

However, if the field is
be placed on other fields

V& 19/
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- eveluate the return the cropping pattern component techno-
logy obtains from these inputs;

- determine if it is possible to modify the management compoe-
nents assigned to the cropping pattern for weed, insect, ,
and discasc control and fertilization that lead to increased
yield; and

- determire if these yield increases are sufficicnt to pay
for the additional costs of modified manngement practices,

To achieve thesc objectives, supcrimposed triols must
include -

- a similation of the farmers' management level;

- the farmers' management level without any purchased material
inputs;

- the level of component technology assigned to the cropping
pattern; and

- a level of component technology that is expected to produce
higher yields than “he cropping pattern at the same or
higher levels",

The trials presently being put in farmers' ficlds do not
meet all these criteria and these may not be elweys necessary,
When designing trials for research in farmers' fields, these
criteria can be useful in including treatments or varieties that
will give comparable data in one 12-month cycle upon which the
team could make determinations regarding plans for production,
retesting ete,

Where More Specific Information is Needed from On-Farm Trials
Without Risk to Farmers

Rescarcher-mangged trials are those which could be considered
when more detailed information is to be obtained in farmers'
fields regerding a component technology. 4 good illustration
of this is the fertilizer trial, Research stations often do not
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have soils which are represe tative of farmer conditions so

that fertilizer trials conducted on ruscarch stations are often
mislecading regardless of the quality of the trials beiné conducted.
To put these in farmers! ficlds will require greater mumbers of
trcatments, and more specific control of other variables, These
trieds arc bust managed by the research station staff itsclf,

By contrast many aspicts of the patterns trials and simple compo=-
nent triels can be handled by the farmers op the extension staff.

Rescarcher-maiioged trials arc as the name implies, to be
managed primarily b the rescarcheextonsion team itself in
contrast to the trials alrcady mentioned which éould be considered
farmer-managed,

Shaner ct ol 1list several ways in which rescarcher-managed
-trials may be of value.

"1. Provide means of sercening available technologies according
to their suitubility for different types of farmers and

conditions,

2, Help the research-extension team define the characteristics
of the research area morc preciscly.

3+ Muy be used to partition the research area according to
physical pradients that cannot be rccognized visually, such

as a change in moisturc availability with distance from an
irrigation source or across rainfall gradients.

4o Assist the tocom in recognizing the gap between current and
potentiol yidlds,
.5¢. Provide an opportunity for the team to work with and Learn

from farmers,

6. Give the team the opportunity to cxperiment with riskier
treatments because the farmmers! welfere is not at stake,

7. Allow the team to identify some w the difficult and less
successful experiments before proceeding with farmer-managed
trials”,
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For E R Ou T g

Tho identification of sites for research outreach activities and
the site survey lcad to a stage of protlem identification and planning.
These phases can be done best within the existing framework of the
AERP, The semianmuel meeting provides opportunity for reseerch and
extonsion staffs of the commend ercas to meet for the purpose of
reviewing existing information, establishing priorities for problem
solution and designing on-farm trinls to solve these problems,

Using trial information elready available the patterns test
in the chosen site can be determined, Thesc would be those pre-
dominant patterns as revealed in the site descripticns. The mumber
of patterns to be tried would need to be restricted to no more than
four, preferably less than this rumber, since each would be replicated
among five different fermers. These would be the pattern trials to
be corducted in the arca, Information available from Cropping Systems
would imdicate if pattern information is alrvady available.

The pattern information to usc has becn presented in the "Guide-
1ines for Pre~production Verificetion Irials of Cropping Systems
Recommendations" and would cetermine the technologies to use such

as crop varieties, cultural practices, fertilizer rates ete,

In addition to the pattern trials the semiannual workshops would
determine what component triels will be needed to gather supplemental
data of a regional (command) area concorned. These component trials
will be dictated by the problems of an aren and the priority which
the semiannmual workshop placed on these problems, Farmer Field
Tyials of varicties are an ongoing function of commodity programs and
would logically be superimposced upon the patterns selected, Simple
fertilizer triels will also be superimposed upon patterns.

In the initinl stages of the research outreach program, minikits,
which have fewer varictics than the FFT, would also be superimposed
on the selccted patterns but only if they contain different varieties
then the FFT or vice versa. Simple culturel-practice trials of the
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naturc of those used in the maize program in o cluster-of-trial: could

also be superimposcd,

Respoctive Rolcs of Regearch, FExtension, and Support Acencics in

Rosearch Outrench and Production Activitics

Rescarch outreach is. o support scrvice to extensinn but it cannot
be conducted in isolation from cxtonsion. It must be conducted in
conjunction with the cxtension service mnd with farmers. Shener et al
boint out that farming systems is o new concept and the respective
roles of rescarch and cxtension have not been fully developad, They
have provided a concopt of the zclative ffort of extecnsion, research
and other agencics in the various activitics of a rescarch and

development program (Figun. 3),

Rescarch outreach as o support scrvice to extension would nced
collaboration from extension itsclf, Shancr et ol have outlined +he
role of cxlension in the various smctivitics of a research and deve-

lopment process. sn adaptation of thuir table is prusented in Table 2.

It has alrcady b.;‘;n‘citcd (Fif:. 3) that roesonrcéh outreach is to
be done in collaboration with extension, and for rood reason, As
farmer recommendations (the product of on-farm rescarch) arc developed
they arc to be put to use in production proprams. The entire process
is a dynemic onc in vhich ruscarch persomncl are involved from the
resecarch station to the cn-farm ruscurch phasc., Extension personnel
and farmers arc also involved in this phasc as well as in the formu-
lation of farmer rucommendations., In the preproduction and production
phases the extcnsicn personncl and fariers assume a dominant role
and rcscarch personndl a monitoring role to assess the livel of

acceptance of diffcrent componcrts of the technology.
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Figure 3. The division of effort between extension, research, and "others"
for each activity in the FSR & D process, These are theoretically
useful divisions of effort; the actual divisions of cffort depend
on the specific conditions in -each country, "Othurs" include
those such as national decision makers, AIC, ADB, preduction
program personnel, farmers,

Actiyities Divis fE

W

Target Area Selection R 2

O
LI N B N N W
Subeareca and Research Arca Selection IR F T
T U

Problem Identification and Development of a DR bk 41

bt

Research Base b [ it

ey

Planning On-Farm Research eNIIIINN |

PO EDOS SRR 57
£,
e D2 sen o %{*z

On~Farm Research and Analysis PRI & 173

o0 0o 0ty m

Multi-locational Testing saies 1‘*%%

PRI i ir4
Pilot Production Programs ':" i £
Key: Extension D Research i Others Hed

(From Shener ct al)
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Tablc 2. Extension's participation in research outreach and development
activitics (adapted from shaner ot nl)

Activity

Extension Participation

Target area sclection

Selection of Subearca and
farmer cooperators

Problem Identificaticn

Planning on~farm Rescarch

On~Farm Rescarch and
inalysis

Extension of rosults

Pilot Production Program

Participhtu as team mumber to identify target
area,

Cooperate in supply of sccondary and primary
date for site description,

Team member in subearce selection within
panchayat

Identification of farmers for survey for site
description and trizls on their fams.,

Participate in semiannual workshop to review

ard 25515t in formulating research plans to
provide nsscomaunt of farmer problems and
feedback to rossarchers regarding rccommendations,
on=farnm trinls cte.

Hilp identify current farmer practicus,
Holp id ntify farmer cooporators,
Provide fecdback from farmers to researchers,

Aszist in cupcrvision of farmer-managed trials,
455ist in furmer evalustion surveys,

Assist in Aot coilietion. .

Hevicw Aste prosented 4n semiannunl worksheps.,
Divilop mcommondations for further trials an
for production. '

Organize £icld days to ncquaint farmers with
trials in farmers' £1.1ds which con b: used as
demonstrations,

Help detormine fensibility of the now technology,
Assist in bringing about chanjres in support
systems such as 4IC and DB,

a55ist in defining and coordinating tasks of
cooperating apmncics, <
Help in finddizing the packag: of new technology
into exteneion literature for defined aren camp~
aifms,
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Summary

This paper secks o rational integration of the rescarch outreach
program of the research stations with the Treining and Visit ( T and V )
systems of extension and the cropping systems methodology of on-farm
research, /All of these programs have a common focus on farmer problems,
the development of farmer recommundetions to increase his production
potential, end acceleration of the transfur of tochnology into production
programs that will have a significant impact on production.

There is no conflict but a complimentarity of activity and respon=-
sibility of resvarch ard cxtension in the on-farm résearch phase. This
logically lewds o the production phasc in which othir agencies such as
the AIC, ADB and others will play a significant role if farmers are to
ruepond to the technolopies presently available and others which can be
effectively developed by the methodologies and interactions outlined.
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In Nepal, fingermillet (ELu_m _&J._g{mg) is cultivated in about 1,21,800
hectares out of which 80% 1lies in the hilly region, It is cultivated both as
nono as well as relay crops with naize, Relay cropping of fm;;ormillct with
maize is prevalent in hilly arca, The national average prain yield of finger-
millet is 1.31 t/ma,

Two varieties of finzermillet, Dalle-1 and Okhgle=l » have been recommended
for general cultivation, Dalli=1 is for Iynor Terai to nid hill regions
(upto 1500 m.) and Okhalc-1 feor mid hill te high altitude regions (2400 n.)
about 620 ¥ secd of rocomrended varioti.. DBalloed and Okhale-1 were sent to
various districts for their distribution with - view to pronote and cvaluate
their yield potential in the different agro=clinatic conditions through the

conperation of respective District woricultured. Develcopment Offices,

SUILUARY OF THE TRT..LS CCUDUCTED IN 1987
. Advanced Varictal Trial ("Vi.).

Seven cntries were toested in this trial, The trial was conducted at

Khumaltar, Kabhre, Jurla, Kakapi ard Pakhribas, This trial was conducted

as a solc ercy except at Prnkhribas, vhere it was relayed in maize crop,

at Khumaltar, the prain yicld of NEB 1304=43, IE 143, Dallc-1-and
NE 6401-26 wzre 5750, 5625, 5,50 ard 3375 A/ba which were significantly
birhor then the 10l ollak. Tho yiuld of 1-enl check wes enly 195 Y/ha,
Leerd check which 003 b ut 153 Ly5 wns the :.~st 1nte nturing variety,
IZ 143, 1B 130443 :.n:l L 1305-55 ceture? in 104, 107 and 107 diys

¥ - lssistant ..gronomist, Jjronc ny Division, Khumaltar; Lpronomist, Netional
Maize Development Proprem (NMDP) » frumur, Chitwen and Chief igrononist,
igronomy Division, Khumaltar ruspectively.,
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respectively, They were carlicr in maturity among the entries. Local
check and NE 1304=43 were highly susceptible to rooterot disease
(Sclerotium spp.) while Dalle-1 was slightly susceptible to root-rot

discases,

At Kabhre also, the grain yield difference was highly significant,
The grain yicld of NE 1304~43, NE 1305-55, IE 143 and Delle-1 was
3600, 3500, 3150 and 3150 k/hu rospectively, whereas, the local check
ylclded 2450 Y¢/ha, Herc tce, the local check was the lengest duration
variety and IE 143, NE 1304-43 ond NE 1305=55 were early maturing
entries us compared to the entries tcsted. The local check and NE 1304=43
were highly susceptible whereas the variety Dalle-1 was slightly suscep~
LN and wewictdies TE 143, NE §703-34, NE 1305-55 were moderately
susceptible to blast,

At Jumla, the yicld differences were not significant, locel check
gave the highest grain yield (2265 k/ha) and the cntry NE 1305-55 gave
the second highest grain yicld (182 k¢/ha). Days to maturity of IE 143,
NE 1703-3/ and local check werc 165, 167 and 175 days respectively,

it Kakani, translplanting was late and hence grain yield of all the
entries were low. NE 130555, NE 1304~43 gave more grain rield than local
checks NE 1305~55 was shortest duration varicty among the lot.

At Pekhribas, fingermillet was relayed with maize, Grain yields were
low because oi' high percentage of sterility, Local check was the most
late maturing variety among the entries, Details have becn given in
table 1,

Preliminary Evaluation Trial (PET)
Fifteen entries were tested in this trial, Trial was conducted at
Kmumaltar and Kokani.

At Khumadtar, the grain yield of IE 143, Dalle-1, NE 1305-55,
NE 1010-1, NE 1305-46, NE 1002-2, NE 1703-34, NE 640126 were 4300,
3675, 1725, 1650, 1450, 1175 and 1150 ki/hn respectively which were
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significantly higher than the loenl check (125 k/ha). Varictics IE 143,
NE 1703-34, NE 1305-55 were ecarly mturing anong® the lot. Local check,
NE 1304~43, NE 010-2, NZ 3201-2 ard NE 1001~/ wero highly susceptible
to root-rot diserse (Sclerctiun stm.). Incidence of this disecase was
only traced in casc of Dallc-1,

it Kakani, entrics IE 143, Dnlle-1, HE 1304~43 and NE 1102-12 {ave
more grain yicld than the lucal cheecke IE 143 and Dalle=1 were shortest
duration varictics in respect to maturity, In this trial the treatments

were not sizmificant, Details have been diven in table 2.

Relay Cropping of F:i_rmcrmillf;;_’g in Maize in Differcnt Dates of Tronsplanting

In this experiient there were four dates of transplanting viz.,
29th July, 6th fusust, 29th Ju ust and 2nd September. This trial was
conducted at Khmaltar, Abeut 28 days old Svedlings were transplanted.
The fingernillet varicty was Dalle-1 which wis transplanted in the
maize sced nultiplication plot, The inter-cropped miize varicty was
Lrun. Nitrogen at a rate of 15 /by wns top=drossed after rerioving: the
maize stunts, Mechmun pradn yicld of 915 h/ha wis cbtained from 6th
durust planting, The predn yicld  frem 29th July and 29th .wgust
plantings wors 57/ ard 772 /ha roopetively, The lowest yicld was
obtained fron the last plemting, i.c. 2nd Septerber, The difference
between the trentnents was simificant. The yizld of the treatments
1 and 3 were ot par, but the sccond treatment wes sigmificantly
different only tf~on the lost troatment. Detpilc have been fiven in
table 3,

Fammer's Field Trial

A set of formers' £icld trind comprising of five varictivs NE 1304=43,
NE 1305-55, NE 6401-26, Dallc=-1 and NE 143 were Sent to Ilam, Parbat,
Palpa, Jurla, Pakhribas and lunle, The result from Pokhribas only was
availabic, The vamotics V8 0401=26, iz 1305-55, IL 143 and NE 1304=43
produced 694, 301, 209 and 97 K cmin hectare respectively whereas the
local check produced only 75 k¢/hn. Dalle=1 was not included in this
trial., The loeal check was the most late maturin,: varicty among the
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entries. Details have becn given in table 4,

5. Minikits
There were four varicties of fingermillet in minikit packets, They
were Dalle-1, Okhale-1, NE 6401-26 and NE 1305=55, The minikits were
sent to 12 different hilly districts, The shortest duration entry
NE 1305-55 was sent to Jumla, These minikits werc relayed into

maize crop, Details have been given in table 5,

CONCLUSTONS :
The trials and the observations clearly indicate that some of the lines
tuoted have highor yield potentinl as compared to local ones, Scme lines such
as IE 143. NE 1703~34 end NE 1305-55 wore short duration varieties among the
entries in all the locations indicating a possibility of replacing late

maturing varieties with the carly maturing ones.,
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Table 1:
Grain Yield (k/ha) and Plant Heisht (em), Davs to Panicle
Emergonce and Maturity of Difrorcnt Fincermillet Vericties,
Finremillet Advenced Varictal Trial, '82
S1 | Grain Yicld , Plant Hei(r}“ItT
Entries Khwaal=],. . . Pakhrie|Khumal= ' okhri-
No. tar Kabhre \Juria|Kekani bas tar Juril.a bas
1 |NE 130443 1150 1325 | 1304 350 216 ! 90 75 | 66
2 | NE 1703-34 5750 | 3600 ! 14860 300{ 170 | 74 76 56
3 | NE 1305-55 2650 | 3400 | 182! 350| 309 | 92 75 | 68
4 | IE 143 5625 3150 | 1446 1751 224 91 78 53
5 [ NE 6401-26 3375 1700 | 13561 3001 723 | 96 84 | 74
5 | Dalle=1 54,50 3150 | 1588| 150 592 |122 98 | 67
7 | Local Check 175 | 2450 | 2265] 3251 254 | 60 95 | 64
F HE Wi 4t NS
o % 55 2 8 35
LsD (0.05) 2791, 962 189 -
S1. Days to Panicle Emcrrcnco Days to Maturity
- IPa jom i Chural -, ‘ Y-
o, | Srmal=ly bhre | JurLa ‘ia{:hr i fiaand fﬁ“ﬂ lﬁ\ubhrc‘Junﬂa g‘;]s‘h“ Kakani
1 97 04 152 | 126 | 2 | 19 I 162 [ 195 | 197 210
2 65 8, 116 91 127 107 131 167 | 152 177
3 78 84 | 138 90 | 118 118 137 | 175 152 170
4 66 82 112 89 122 104 | 130 165 151 175
5 87 101 120 108 132 134 | 153 179 166 180
6 90 103 147 119 148 137 162 195 187 195
7 100 102 119 121 140 153 164 | 175 193 204,
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Table 2¢ Grain Yi Fi illet
WMT ial -._..1_9_.2

S1., Khumaltar K Xk a n i
Grain|Days to Days to|Discese | Grain Days to !Days to

Entries Panicle Ivlaﬁ- Rencw Panicle |Maturi-
No. Yield [Emerg, |rity tin Yield |Emergence|ty
1 IE 147 4300 66 104 T 950 118 199
2 |NE 110212 575 102 149 H 725 142 208
3 NE 3801-~2 650| 104 150 VH 550 148 210
4 |NE . ,,.....| 1650 98 133 M 600 149 210
5 |NE 1703-3/ 1175 66 106 M 600 130 192
6 |NE 2101-21 | 650 | 98 147 H 700 145 205
7 | NE 1305-55 17250 79 116 M 500 122 190
8 |NE........ 100| 100 143 VH 700 148 210
9 | NE 1304~43 1025/ 98 143 H 776 148 208
10 | I1IE 980 3675 90 140 T 875 145 202
1" NE 1305-46 15001 77 115 M 600 120 185
12 | NE 1001-4 550 102 147 VH 650 146 208
13 | B 10n- 1,50 98 142 M 625 138 202
14 NE 6401 26 11501 90 140 M 550 134 198
15 | Local 125| 102 144 VH 575 146 205

F e NS

vV % 50 40

IsD (0,05) %1 -

HHEERE
Table 3¢ Relay Cropping of Fingermilloet in Majze at Dj fferent Dates,
Khumaltar, 1982

Plot Size t 7.5 2 rows 18.75 cn apart 5m long plant spacing 10 cm)
Sowing Dates & Four - 1 S1 = 29th July 1982 ( Shrewsn 14, 2039

= 29th dugust 1982 ( Bhadra 13, 2039 )
= 02nd September 1982 ( Bhadra 17, 2039 )

(

1

2 2 = 06th Jdugust 1982 é 2039 Shrawan 22 )

3

4 4

Fertilizer ¢ Maize - N P K
100 G0 40

k¢/ha
60 60 40 ki/he basal
0 0 0 k/ha top-dressin:

: Fingermilloet - 15 k¢ N/ha after removing the maize straw

Varieties $ Maize = Arun
Fingermillet ~ IE 980
S, Mo, Trentugnts Grain Wield (k/ha) — Meturity Davs
1 S4q 674, 170
2 So 915
3 S3 702
Z Sy, 254,
F i
oV 7 51

1SD (0.05) 603
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Iable A Formers' Ficld Trial on Finpermillet = 19.8 2
Iocation ¢ Pakhribas Licricwdtural Centre

Al titude : 1750 m,

Treatment : 5 (Five)

Plot Size :26m(13nX2n)

Spacing : Row to row - 20 cm

Plant to plant ~ 10 cm
Fertilizer ¢ Manure @ 10 Mt/ha _
Fortilizer @ 20 k/ha (Top-dressing)

S1. . i Grain Yicld | Days to Punicle Days to
Ye. Entrics i k/ha, Jl Emergzonce Maturity
1 NE 1301-43 97 l 122 193
2 NE 1305-55 301 81 151
3 NE 6401-26 69/, 105 171
A IE 143 209 88 151
5 Local Check 75 132 200
kL

Inble 5% List of Finrermillet Minikit Distribution - 198 2

Si. No, | Name of Districts o, of Minikit | Variety
1 Okhaldimnga 10 Okhale-1
i 2 NE 6401-26
2 Dhading 10 Dallew1
10 Okhal.e=1
2 NE 6/01-26
3 Dharkuta 20 Dalle-1
4 Nuwnkot 10 Dallc=1
10 Okhale=1
5 Dadeldhura 0 Okhale-1
1 NE 6401--26
6 a Sindhupalchowk _ 10 Dalle-1
6 b | IHDP, Dandapakhar 10 Okhal.c=1
5 Dalie-1
5 Okhole-1
2 NE 6/01-26
7 Kabhrepalanchowk 30 Dalle=1
g Ilan 5 Okhale=1
9 Parbat 10 Dalle=-1
10 Okhale=-1
10 Jurila 5 NE 1305-55
11 Lalitpur 10 Dalle-1
10 Okhale=-1
12 Bhaktapur 10 Palle=-1
10 Okhalee1
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FING.G JILLIT IXTTICL EV..IU.TICH Til..L - 1982

D,B. Tamang#

Introduction

Fingermillet (Eleusine coracana) is one of the most important cereal
grain crop of Nepal, especially for the high hills, mid-hills and imner Terzai.
It has many voluable featurcs which mark it oYf sharply differenc from the
other food grain of the World, It is. one of the hardiest crop suited for
the dry farming that can be thought of., It can grow under conditions of
very low rainfall, and can withstand severe drought, reviving again after
¢ good shower of rain with remaikable vigour. Fingermillet is ~ grain of
meat nutritivcnvnluo and considered more sustaining to people doing hard
phys“cal work than any other grain, The crop is remarkably free from
ctored grain pests and diseess: which usually attack other grains. Its
straw iz a viluable fodder g ..ily esteemed particularly in the mid-hills
both for working and milking cnimzls., Inspite of the above mentioned
importances, this crop is still neglected to this day, With an eye to
promote and eviluate the responsc of improved management practices, ferti=
lizers and monurcs an "Initinl Evaluation Trial on Fingermmillet" had been
carried out at the Agriculturc Station, Rampur, Chitwan since 1980,

Matopials and Methods

An experiment wes 12id out in 1982 monsoon season, i.e., August planting
at Agriculture Station, Rampur, Chitwan. 4 complete Randomized Bleck Design
was adopted with four replications including fifteen promising entries of
fingermillet., The levels of chemical fertilizers were 40:40:20 NFX k/hn
prior to transplanting in the form of complesal and muriate of poatsh, The
entire amount of fertilizers were applisd in a single dosc as a basel dressing.
I spacing of 20 ecm row to row and 10 cm plant to plant was maintained in all
the cases, The sowing of sced in the nursery bed was done on July 26, 1982,
The transplenting of all the varietics was done on August 23, 1982. 4n
intercultural cperation was also done by manuwal labour, Besides this,’

¥ o Agronomist, National Mize Develepment Program, Rampur, Chitwan, Nepal.
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different kinds of observations pertaining to yieid of grain were recorded
from time to time in the experimental plot.

Results and Discussions

The data with respect to grain yield, 50 percent panicle emergence,
grain yield on per day basis and total crop days of each entries are shown
in the table 1, The prosent finding is in consonance with the last years
"Fingermillet Initial Evaluntion Trial - 1981".

In the third year's trial also, it is fourd *at the entry R, Local was
the highest grain yiclder by producing 4580 k¥/ha, In the same fashion,
NE (2101-21) and NE (1104=13) have occupied the second and the third position
by yielding 3453 kg and 3400 ki/ha respectively, In this trial, Dalle-1 ranked
fourth position having yiclded 3120 k¢/ha, Upto last year this had giined
second position., On accowtt of an abnormal drought during transplanting
and growing period, about 5-10 porcent plant population was totally dried
and consequently could not revive. For this reason, slipght reduction in the
final grain yield was recorded as regards to Dalle-~1, It has given an indi-
cation of slight susceptibility to drought as cempared to other high yielding
entries, Therc are some pramising entries, e.g. NE (5401-21), NE (5401-26)
and NE (5401-22), A1l these varictics have yielded within the ranpe of
2258 to 2577 k/ha. Analysis of variance on grain yicld s shown highly
significant differcnce among the cntries tested,

Considering the duration of the crops in the field, these entries can
be classified into threc main groups. Of them, NE (2101-21), NE (1305-40),
IE (143), NE (7303-34), NE (1101~12), NE (1305-55), NE (6401-22) and NE
(6401-22) took 121-122 days to mature, Sccondly, NE (6401-26, NE (6/91-21),
NE (1304=1), NE (1304-43), M (1703-34), Dalle~1 and XE (1104=13) took 130~
131 days and whereas R, Local took 155 days which was the most late maturing

varicty,

From the result it is found that the difference between treatments were
highly significant, Unlike previous. yuars, the variety R, Locsl was superior
to 221 the entries in relation to grain yicld, e (2101-21) and NE (1104-13)

were the second superior varieties in this experiment,
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sjons
The selection strain R, Local, NE (2101-21) and NE (1104-13) have given
an average grain yield of 4580 k. 3453 k§ and 3400 k¢/ha respectively, On the
other hand, the recommended variety Dalle-1 has yielded only 3120 k/ha, In
the last two years' experiment also the selection strain R, Local had
produced the highest yield. In the same way, the selection strains NE (2101«
21) and NE (1104=13) have given higher yield over Dalle-1, Considering
their average performance over three years the selection strain R, Local
proved to be the best having yielded 3757 ¥¢/ha. The corresponding yields
of selections NE (2101-21) and NE (1104=13) were 3453 k& and 3400 k¢/'ha

respectively.

Frowm the above result, we come to the conclusion that the promising sele-
ction strains, e.g, NE (2101-21), NE (1104-13), NE (6401-21), NE (6401-26),
NE (6401-22) and NE (1101=12) need thorough investigations and research works
in respect to other yield attributing, characters, On part of R, Local
despite its high yielding potentiality, it still needs further selection
works in ordsr te strike balance between synchronous tillering habit and
maturity period, The problem of rodents and birds is &lso unavoidable in
the field.
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Iable 3¢ Fingermillet Initial Evaluation Trial, 198 2

Date of Sowing 2 26/7/1982
Transplanting Date : 23/8/1982

SL. 1 Days to 507 |Days to [Grain Yield in |Grain Yield In

| Varicty ! Fancile ! !
No. 1’ ;E.:er(j?ncc éMa’curity } kb i k/day .
01 ]r BE (1304-1) ; 92 DAS* | 131 DS f 4000 ! 30.53
02 |1 (2101-21) ;70 DiS l 121 DiS | 3453 | 28,54
93 IRE (7303-34) | 385DiS | 122 Das 1760 14443
¢4 | NE (1101=12) | g0 nis 122 D3 | 1820 15,41
95 | ¥E (1305-40) | gD | aarDig ’f 867 | 7,17
06 !:-m (1305~55) I 70 LS 122 DaS | 1196 9.80
07 ‘ NE (Dnlle-1) , g DS 131 DiS :’ 3120 ; 23.83
08 ','2 Loc L | 95D | 15505 | 480 29. 55
09 ' NE (1104-13) | 80 Dis 131 Dass 3400 25.95
10 | NE (6401-22) .l 65 DuS 122 D.S | 2258 18,51

:

11 | NE (6401-26) | 78 DS | 130 DS | 24,07 18, 52
12 | 0% (6401-21) ! 70 DIS 131 Dis 2577 . 19,67
131 HE (1304-43) © 74 DS 131 DiS 1777 13.56
14 ' IE (143) l 84 DS 121 DS 1665 13,76
15 ,f ME (1703-34) |l 85 DS 131 DaS 1073 8,19

! 1 |

I i

v @ 35

LSD (0.05) 1079

¥ ~ Dii3 = Days after sowing,
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FINGERMILIET ADVANCED VARTETAL TRIAL - 1982

~ Dambar B, Tapang®

INTRODUCTION

In Nepal, fingermillet occupics very significant place from the point of
view of food commodities. It was grown in an arca of 1,21,795 ha out of which
about 0% was in the hills during 1979/1980, On account of an ignorance and
misguided sentiment, it is often called as a poor man's food or "Kuanna®,

This crop can be cultivated in places of varied agro-climatic conditions
and soil types, both under irrigated and rainfed conditions from Terei plain,
" up to an altitude of about 2500 metre above mean sea level, On the other hand,
evén an unfertile picce of land can be brought into use for its farming
without any risk, Unhasitatingly it can be advocated that it is one of the
most important cercal foods for the majority of the hilly pcople who *oil

hard and morcover, it is alsc a favourite and beneficial to diabetic patients,

The national average yield of fingermillet is about 1,31 Mt/ha, Having
thought of present situation, the first and foremost work is to increase the
yield per unit arca by introducing modemn technclogy, improved varieties,
use of fertilizers, adopting scientific management and culturel practices and
timely plent protcction measures, which could immediately help to solve the

shortage of food to o considerable extent,

Since 1980, initizl work has been undertaken by starting fingermillet
varietel trials at the Agriculture Station Rampur, with & view to sort out
genuine high yielding strains, ictually speaking, therc is a shortage of high
yielding, fertilizer responsive, diseasc and insect pest resistant varieties.
This being the main reason "An idvanccd Varietal Triel" comprising of seven
varieties had been conducted in order to determine the suitability and
adaptability of high yielding varietics and strains of fingermillet for the
monsoon season plantings at the Agricultural Research Station, Rampur, Chitwan,.

# _ \gronomist, National Maize Development Progrem, Rampur, Chitwan, Nepal.
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This research paper presents the -result of the trial for 1982,

MALTERTALS AND MISTHODS :

Seven varieties were included in this experiemnt, Of them, one variety

Rampur Iocal, locally called Chaure, wes also included as a check, The design
weS laid cut in a complete randomized block with four replicates providing

a plot size 3 X 3 n, Six indi;enous types of fingermillet along with one
recommended varicty, Dalle-1 were evaluated in a fertilized and transplanted
field during the monscon sesson of 1982,

In the beginning, & smell picec of landl was separately ploughed well so
as to get good tilth with the help of a culltivat-r. In this Fivec of land
seven individu:l nursery beds were prepared feor seven entries by giving
reasonable amount of cempost and chemical fertilizers, Eight kilogram of
sceds/ha were pre-treated with 10 g of agrosan G N., one day prior to sowing
in the nursery beds. The sceds were sown breadeast on 20 fugust 1982,
Thercafter, the beds were levelled, irriysted ¢nd covered by means of litter
to avoid doves, sparrows, and other kinds of birds, Further irrigations were

given according to the prevailing weather conditions,

The entirc cxperinental plots were ploushed with the help of harrow and
cul tivator, Afterwards, the fertilizers vere applied and incorporated well in
the 50il at the rate of 40040220 NPK kg/hin, These fertilizers werc supplied
trom complesel only due to lack of Superphosphate, Similarly, 20 kg of potash/

ha was given from muriate of potash prior to lest preparation of the land,

4s the seedlings became 25 days cld tiey were removed from their respective
nursery beds, These scedlings were transplanted ono plant per hill by adopting
& spacing of 20 cm row to row and 10 cm plant to plant for ell the varieties,
Aafter one menth of transplanting, usual intercultural operation of one weeding
wAg given by manual labour, Varisus -observations regarding yield attributing
factors and diseasc and inscct pest reactions, were taken from time to time

right from their vegetative growth to harvesting,
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Table No,1:  VARIETAL CH.RACTERISTICS /ND GRAIN YIELD OF DIFFERENT
VARIETIES = FINGERMILIET .\VT. 7982, RAMPUR.
Sl. | Neme of the | 50% Pancile | Date of |Total Crop |Grain Yield|Grain Yield
: Emergence

No. [Entries|Date Harvesting |Days (k./ha. ) [in k., / day
1, |R, local 20-11-1982 14=1=1983 | 147 DiS 2,06 kg 16.39 k¢
2, | Dalle-1 06-11-1982 | 27-12-1982 | 130 DiS 2098 kg 16414 kg
3. | NE (&401-22) | 21-10~1982 | 15-12-1982 | 117 DAS 1878 K 16,05 kg
Le | NE (6401-26) |02-11-1982 | 28-12-1982 | 129 DiS 1312 kg 10,17 kg
5. | NE (1304=43) | 30-10-1982 | 17-12-1982 | 130 DiS | = 1123 kg 8.6 ke
6+ | NE (1305-55) |02-11-1982 | 18-12-1982 | 119 DS 738 kg 6.20 kg
7. | NE (1304= 1) | 17-11=1982 3-1=1983 | 136 DAS 564, kg 415K

F it

o3 19

Lsb (0.05) 402

RESULTS .ND DISCUSSIONS:
The above table gives an idea that the varieties NE (6401-22) and

NE (1305-55) were the earliest maturing varieties among them, which took 117-
119 days to mature, NE (6401-26), NE (130/-43), Dalle=1 and NE (1304-1) took
from 129 to 136 days whereas, R, Local tock 147 days to mature and it was the
most late maturing variety among the lot.

The difference botween the treatments was highly significant in this

experiemnt, Inspite of highliy asynchrony tillering habit and slightly

shattering tendency, R. Iucri was the highest yielder among the varieties tested,

R, Local has proved superior to others in connection with the yicld by
producing 2406 k/ha tut was at par with Dalle-1 which produced 2098 k¢/ha,

Owing to an unfavourable weather condition and urusunl diroupht, the

transplenting was too late, resulting in poor piant population (reduced by
about 5-10%), Reduction in grain yield was duc to direct offect of the severe

drought recorded in adl the promisin, varieties this yenr, Besides this, the

variety Dalle~1 was moderately susceptible to drought., Whereas, R, Local was

observed moderately resistant o drought too, Inspite of an abnormal weather
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condition, the variety R, Local has produced an increased yield over other
1lines,

There are somé diseases which are major econcmic importancch. imong them,
leaf and neck Wast (Eyriculariz spo.), leaf blicht (Helninthosporiun spp.) and
foot and stem rct (Selerotium rolfrii) which were commonly observed in all the
varieties except R. Local and Dalle~1, These discases werc not so severe ag
compared to the last year probably beeause of too late planting of the trial,
On the other land, rodents and birds were also the most harmful externcl agents
for o field evperiemnt. This may also be ene of the causes of lower yicld
in the firld,

Damage symptoms of stem borer, leaf eating caterpiller werc also observed
in the beginning of the plant growth. Side by side, an un-identified beetle
wos also noticed inside the spikes, But the totel loss of the crop caused by

these above mentioned insects was not sijmificant.

With a view to collcet more infommations and data, under various agro=-
climatic conditions, two scts of trial wer: sent to Pakhribas and Lumle
Agriculture Centres, Their results arc pgiven below:

\f .
Table Mo 2% hviNCED VARIET.L TRIAL ON FINGERMILIET. 1982
LOCGATION : Lunle 4Apriculture Centre

S1. | Name of the Yicld ( kg/hn, ) Mean Yield -
No, | Entries RepI |Rep II [Rep III {Rep IV k/ha,
1. | NE (6401=26) 1700 1050 500 2750 1500
2. | NE (1305-55) 1775 1850 550 2200 159
3. | NE (1304=43) 2550 2150 1450 3550 2425
be | NE (1304= 1) 1600 1950 300 2250 1525
5. | NE (6401-22) 1500 1900 1000 3800 2050
6. | Dalle-1 3100 3100 1850 3950 3000
7. | Locol 950 2400 50 2,50 1662

(Kalo Bhundc)

F W

v @ A

1sD (0,05) 395
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The difference between the treatment was highly significant, At this
location too, the variety Dalle-1 proved superior to others by producing 3000
ke/ha, whereas, the local variety Kalo Bhunde had produced only 1662 k&/ha, On
the other hand, the variety NE (1304-43) and NE (6401-22) were slso better than
the locel onc. They produced 2425 and 0% k/ha grain respectively and were
at par. The rest of the strains NE (1305-55), NE (1304-1) and NE (6401-26) were
slightly inferior to local, though statisticelly thcy were at par,

The problem of diseases and insect pests was not seriocus like at Rampur,

This may be due to cold climatic effuct,

Tabie No,3: ADVANCED V,RIETAL TRI,LL ON FINGERMILLET, 19 8 2
I0C.TION: Pokhribas Jgriculture Centre

S1., | Name of the Yic1d ( kea/ha, ) Mean
No. | Entries Rep I |Rep II | Rep III |Rep IV Yield
1. | NE (6401-26) 1963 | 2308 1546 1719 1884
2, | NE (1305-55) 1233 | 1356 1208 1121 1230
3. | KE (1304=43) 1844 | 2290 1650 1604 1847
4e | NE (1304~ 1) 1813 | 1229 2688 1475 2101
5. | NE (6401-~22) 829 | 1108 963 927 957
6. | Dalle-t 184, | 2463 2146 1802 206/,
7. Local 1921 1833 2671 1473 1975
8. | Dalle Seno ! 1869 | 1969 1652 1260 1688
9. | Mudke Kodo ! 2438 | 3188 2038 1917 | 2395

F - W

% 17

1SD (0.05) L4

Highly significant treatment diffcrence wns obtained in the trial at -
Pakhribas also, In this experiment three locel checks were used, Variety Mudke
Kodo wes superior to the others which yielded 2395 k¢/ha. Most of the varieties
have shown overall good performances cxcept Dalle Sano and NE (1305-55), Of
tiein, the variety NE (1304=1) and Dall c-1 yielded 2101 and 206/ %¢/ha
respectively, These two varieties occupicd second and third position among the
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lot and.were at par, The varietics NE (1304-43), NE (£401-26) and one of the
local checks produced yicld within the range of 1847 = 1975 k¢/ha. The three
varieties were at par. Dalle Sano yielded only 1688 k¢/ha,

dt this location too, the diseases and insect pests problem was negli-
gible. Perhaps, this was bccause of unfavourable climatic conditions for the
disease and insect dovelopment,

CONCIISTONS :

The selection R, Local has given an average yield of 2406 ki/ha, In spite
of asynchrony tillering habit and slightly lodsing tendency in the latter
period of the crop, it has good yield attributing characters like good
tillering habit, highly resistant. to. discases snd insect pests ete, It is
resistant to droupht alsc,

From the rcsult of the trial ot Rempur, it may be concluded that the
selection R, Local is best suited for the Inner Terai conditicns, Hence, this
strain may be rccommended for large scale cultivation te step up the
production of fingermillet,

tudke Kodo, NE (1304~1), NE (6401=26) and NE (1304-43) have given very
encouraging result at Pakinibas, The trinl rosult of Iumle location has also
shown that NE (1304~43) and NE (6401-22) aro promising lines. Nevertheless,
these strains need further cvaluation bazfore recommending: them for their large

scale cultivation,
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FINGER MILLET TRIAIS

DI SCUSSION:

S.K. Upadhyay~ ¢ Do you have any progrem for the praduction end distribution
of improved varlety sceds of finger millet 7 How much
improved variety of finger millet sceds are nvailable this

yoar ?

D.B. Tamang $ We do have a finzer millet sced production progrem in
various frrms and strtions. Fresently, we are miltiplying
Dalle-1 ond Ckhale-1 varicty seeds which are meinly distri-
buted to different cdistricts ns minikits, The targeted

production of finger millet sceds is 2500 ki this year,

N. Sharma ! The beetle you mentionod could be Popilin nasutn. Ento-
mology Division, Khum-ltar had reported similar insect
from other locations which was leter identified as

E. nasuta.
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PRGIIMIILEGY UEFCHT ON THE STUDY OF MILLET
DISE,SES IN MNEP,L

5

*Binay K, Batsa, and
Damber B. Tamang

INTRODUCTION:

Millets cultivation is extended from tropical to temperate belts of Nepal
since so many years, From these different agroclimatic regions, evidences
of severe disease problems are often at our knowledge, But no plan:.
protection measures are being applied by the millets growers, This may be
because of unavailability of appropriate technology in Nepal, Historical
background of millets pathological work is very new in our country. But
from 1980 some attention is paid for the preliminary work and now the
development is at the stage of its infancy. On the basis cf survey and
surveillance of different districts, observations taken from different
introduction lines at Raupur and elsewhere we could be able to identify
some problematic diseases of millets in Nepal.

INCIDENCE OF LTSEAS " GUTBREAK IN NEPAL:

Blast (Pyricularia sop) of fingermillet has become an indemic disease in
most of the millet belts, The pathogen invades the crop at any stage of
growth., It can cause the death »f the seedlings at nursery, After panicle

emergence, infection at neck and fingers may kill the panicle resulting in
considerable loss in grain production. Yield 1nss up to 95% in some of
exotic genotypes and 1007 in some local cultivars was assessed at Rampur in
1980, Another threat to fingermiilet production 1is foot-rot (Sclergtium -
rolfsii) in Chitwan, In 1980, tl. disease appeared at panicle emergence
time and the infected plants suddenly wilted and died. Loss from neglirible
to over 50 percent :mas recorded, based on number of planis damaged or
killed (Batsa 1980), Later on this disease was reported from Ilam,
Mekwanpur end Dhankuta dictricts in 1981,

# = Assistant Plant Pathologist and Maize Development Officer respectively,
National Maize Development Program, Rampur, Chitwan, Nepal,
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The most sericus disease of sorghum (Sorgium sylgare) was noted to be
Anthracnese (Cg letotrichun spp) at Rampur in 1981 ard 1982, It was very

severe in most of the exotic cultivars, Downy mildew (Sq]erggpgra §2££hi) vas

first observed in sorghum in Tumlingtur, Sankhuwesabha district Zn 1980, Bug

it has not besn so much destructive to sorghum in our country.

On the other

hend, this is a big threat to mrnsoon maize in foot hil’s and Terai of Nepal,

Another cropping hazard tec sorghum was identified as the incidence of grain

molds.

become shrivelled, discolored and are detoriaied,

Molds attacked the panicle prior to maturity.

Irfected grains

Ergot. and smut which are

supposed to be dangerous diseuse in India, are not yet observed here,

challenging,

In the case of pearl millet the incidence of grain molds is very

are observed,

Very little is kncwn about fox-tail .illat in Nepal,

Ho incidences of green ear diccase, ergot end smut out-break

Even then some

foliar diseases rave been observed and identified at Rampur this year,

List of diseases with casual orgunism is presented below:

Name of Cron

- t—

Fingermillet Te
(Elevsine coracana(l) 2,
Gaertn)

3.

4;
Scrghum
(Sorghum wulgare 1,

pers,)

2,

Hame of Disease

Blast (Pyzi:gjgrja EED)
Feot=Rot/with (S¢leretiun
radfsis (Sace) curzi)

Leaf blight (Helminthosporium-
sop)

Band=d leaf and sheatl. blight
(Rhizoctonia spp)

Dovny Mildew (Selergsnore -
sorghi Western and Uppal)

Anthracnose (Colletotrichum -
sop)

Place & Year of

Laollection in Nepal

Rappur, 1980

Tumlingtar
Sankhuwasabha,
1080,

" & Rampur, '81
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3. Leaf bLlight (Helminthosporﬂnn- Rampur and
turcicum Pass) Sireha, 1982
4» Target leaf spot (Helminthos-  Rampur, 1982
porium soo)
5. Zonate leat spot (Glgoegcer- "
cospora sorghi Baird Edg.)
6. Grey leaf spot (Ce;:ggsggm Rempur, 1981
sarghi Ellist Everhast)
7. Oval leaf spot (Bapulispora - Rampur, 1982
spp)
8, OGrain molds - Penjcilliup spp  Rampur, 1981
- Aspergillus spp "
~ Fysarium scp "
Pearl Millet
Pennisetum typhoides (Burm, f.) staps and C.E. Hubb)
1. Leaf blight (Hzlminthosporium Rampur, 1982
turcicun Pass)
2. Banded leaf and sheath Llight n
(Bhizoctonia sop)
3. Zonate leaf spot (Glagcggur- "
cospora spp)
4e Grain Melds - Aspergillus spp "
-~ Fusarium spp "
- Penicillium spp N
Fox-tail Millet (Setaris italica (L) Beauv.)
1. Blast (Pyricularic seterise Nigikado) "

2. leaf blight (Helminthosporiup -spp) "

RESULTS AND DISCUSSICNS:

destructive diseuse of fingermillet in hills and Terai of Nepal,

From the field observations it is obvious that, blast is the most

Severe

infection of early stage and even at heading time (till maturity) can

lead up to 100% loss in yield,

Most of the cultivars screened for better

agronomical traits were found susceptible to the blast at Rampur condition,


http:Everha.Tt

//193//

Variety Rampur Locel was found not only rasistant to blast but it was found
tolerant o foot~rot and other foliar diseases also, Variety Dalle-1 was
found slightly tolerant to vlast but it was susceptible to foot-rot, None
of the sorghum and pearl millct varieties tested, were frund resistant to
grain molds at field conditions. Myagdi 1, 2, 3 and 4 (iocal genotypes of
sorghum) were found moderately resistant to Anthracnose lenf disease, No
incidence of ergot, smut and green ear disease of peral millet and sorghum

is noted up till now.

CONCIUSION:

Blast and foot-rot were found very destructive tn ringermillet in Nepal,
Tleld reduction up to 100 and 50 percent was recorded at Rampur, Variety
Rampur Local was found highly resistant to these diseasc but variety Dalle=1
was observed slightly tolerant tc blast only. The variety Rampur Local
needs to have a thorough sdlection works to make it synchronous in
tillering hebit and reduction of maturity periocd. None of the sorghum and
pearl millet genotypes were found resistant to grain molds. Myagdi 1, 2,

3 and 4 (Local introdur.tions of Sorghum) were found comparatively superior
from foliar disease point of view. There was no incidence of ergot, smut

and green ear disease of sorghum and pearl millet at Rampur,

REFERENCES ¢
1. Ramakrishnan, T.S. (1971), Discases of Millets.
2, Tamang, D.B. (1980), Fingermillet Advanced Varietal Trial, The 8th
Summer Crops Workshop, Rempur, Nepal %326-328).
3. Williams, R.J.; Frederikse, R.A. and Girard, J.C. (1978), Sorghum
and Pearl Millet Discases Identif'iecation Hand Book (ICBISAT
Information Bulletin No, 2),
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REGIONAL REPORT ON SUMMER CROPS

EASTERN DEVEILOPMINT REGION, BIRLTNAGAR

- M.P, Upadhyaya®

Introdnetion
1.1 General Description:

1.2

1.3

This region lies between 26° 20' to 23° 8' Northern longitude and
86° 8' to 88° 15! Eastern latitude, The height ranges from 70 to 8848 m
above the sca level. Its east-west length is 161 to 198 km, It has
16 districts, 5 are in Terai, 8 in Mid-hill and 3 in mountain. The total
population is 2,797,500 and the area is 28,202 kmz. The total land is
2,820,200 ha, The cWtivated land is roughly 21% of the whole regional
area, The distribution of land under the thrce catepories of geographi-

cal classificatinn are:

Mountains — 35, 2%

H]'J_ls ——— 39-%

Terai —— 25,6%
Climate:

This region has got wide variations in climate, The Southern plain
(Terai) is the hotest part of the region. Maximum temperature ranges
from 35 to 40 °C and the minimm temperature drops down far below the
freezing point (—8 to =10 °C)in Namehe Bazaar of Solukhumbu district.
The average rainfall in Terai and mid hill rans~s from 1500 to 2800 mm,
highest in Jhapa district, This rain is not evenly distributed through-
out the ycar. Its is minimum in winter and the maximum in summer
(June to September), More than 70 to 75% rain is received from June
to Suptember,

Jute, tea and cardemom are special crops of this region. On

# - /DO, Illam District, Eastern Development Region,
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commercisl scale, tea is cultivated enly in Jhapa and Illam miinly
lus to  suitability of climatic conditions. Cardamom has mainly been
cultivated in Illam, Since the Lgricultural Yenr (2032 to 2033) this
crop has spread on substantial arca in Panchthar, Taplejung, Terahthu.,
Phankuta, Bhojpur and Sankhuwa Sabha and in other hills., Jute is
mainly grown in Jhapa, Morang and Sunsari for commercial purpose, It
is alo cultivated in the plains of Udaypur district. Since last year
the production of cardamom and jute have decreased due to lack of
market and low price of the fibre respectively, Wider fluctuntion and
drestic drops in the price of these crops rejulate their areas and
production,

Irrigation Projects:

There arc four important irrigetion Projects viz, Kankai, Sunsari-

Morang, Chandra Canal and Kamala, These Projects will irrigate

approximately one hundred thousand ( 1 Lakh) hectarcs after the completion

of their constructicn and innovation as well as renovation works,
Sunsari-Morang Irriration Projoct will provide irrigation to 66,000 ha
of land in Sunsari and Morang district nfter its completion, out of
which about 43,000 ha arcac is being irripated since 1last paddy season,
Kankai Irrigation Project is providing weter in all the csasons but
not in large area in Jhapa, It irripates above 5000 ha in rainy season

and about 500 ha in winter scason.,

Chandra Canal is providing water mainly in roiny season but
negligible amount in winter. Kamla (Eastern Canal) is irrigating the

North-Western arca of Sirnha district since last paddy season,

Development Project:
- L

43 new approaches and dimensions of development, some projects
have been launchzd in this repgion, The name of each projects and its

area of coverage are given belows
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S.No. Name Districts Covered
1 Sagarmatha Integrated Siraha, Saptary and Udaypur

Rural Development Project
(4DB/M)

T and V System (World BankMMorang, Sunseri and Jhapa

3 Koshi Hill Arca Development Dhankute, Terahthum, Bhgjpur
Project (British Aid) ard Sankhuwa Sabha
4 Fishery Production Program Sirha, Saptary, Sunsari, Morang,

Jhapa and Phatehpur and Tarahara
Fishery Centres
5 Pgkhribas fgriculture Dhankuta
Centre (British Aid)

Constraints:

e e S s S

The constraints spelt out below are mainly faced in maize and

rice,

1. Timely unavailasbility of demanded variety of maize seeds

2. Higher requirement of soil fertility for improved varieties

3, Management of post harvest losgss

4o Unavailability of sufficlent and timely irrigation'facilities

5, & new pest in rice (Annilidae type) has been noticed in
Sunsari and Morang districts which have created a protlem in
last paddy season especially in lowland patches, It is still
unidentified ~nd no sipgnificant control measure has been found
to control this pest,

Summeaxy
Inspite of several problems which this regiuon is facing in
successfully launching the mass production programs, we are confidently

moving in positive direction, "Chaite Dhan", winter maize as well as

spring corn cultivation and multiple cropping are getting popular,

In Jhepa district the farmers arc replacing the area of wheat by
planting winter maize due to many asthetic and economic

factors. We need solutions to solve the new pest problem in rice to
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avoid the future hazards in its cultivation. We sce our bright and
hopeful future in the fast changing situation in ever growing need of
the farmers,

Note: Thr total arca of this region under rice is 148, 521 na and

under maize is 119,920 hectares,

Table 1: irea Jnder Improved Cultivation Practices - Mpize

s1. _2037/2038 (1960/1881) 203872039 {19817 19820
District Tarect Achievencnt Tarpct Achievement

No. (in ha) (in hn) (in ha) (in ha)

01 Jhapa 110 1526 1480 1480

02 Illam 1700 1755 9E8 1000

03 Panchthar 1500 10600 1493 1513

04 Taplejung 200 100 200 496
Mecchi Zonc Total: 4500 4081 4161 4489

01 Horang 4,000 4745 4,000 T 4000

02 Sunsari 3000 3065 2,00 2925

03 Dhankuta 2000 22839 1994 1994

04 Tecrahthum 1750 1950 1747 1747

05  Sankhuwa Sabha 360 550 275 275

06  Bhojpur - 400 700 497 497
Koshi Zone Total: 11450 13299 10913 11438

01 Septary 400 518.2 400 ' 400

02 3Sircha 1000 732 1100 1100

03 Udaypur 800 /A 220 v 220

04 Khoteny 400 460 400 555

06  Solukhumbu 30 25 50 50

Sagarmatha Zonc
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Table 2: Eastermn Region Target For 1982/1983
(2039/2040)
Area Under Improved Cultivation Practices
CROP: MATZE
S1. Tarpet Extension Methods
Districts Fasult Minikit Production
No. (in he) Demonstration Demonstration Demonstration
01 Jhapa 2000 36 - A
02 Illam 1000 10 - 3
03 Panchthar 1645 8 15 3
04 Taplejung 400 10 15 A
Mechi Zone Total: 5045 64 30 1,
01 Morang 4285 30 - 2
02 Sunsari 613 25 - 5
03 Dhankuta 2205 56 - A
04 Terzhtum 1750 10 20 -
05 Sankhuwa Sabha 290 10 - 1
0é Bhojpur 700 10 20 1
Koshi Zone Totnl: 9843 141 40 M3
01 Saptary 400 20 - 5
02 Siraha 1154, 20 - 5
03 Udaypur 1000 9 - 2
04 Khotang 500 10 10 2
05 Okhaldmunga 1650 10 15 2
06  Solukhumbu 0 5 - -
Sagarmatha Zone Total: 4794 Tk 25 16
GERAND TOTAL : 10682 279 o5 43
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REGIONAL REPORT ON SUMMER CROFPS

WESTERN DEVELOPMENT REGION, PCKH.R.

- M, L. Pradhan®*

The major summer crops, rice and maize are grown in this development
region, apart from these crops, millet, black gram, green-gram, ground-nut
and sugarcane also nre successfully grown. Rice is the predominant staple
food in petential rice growing arens, espezcially in Terai, whereas maize
takes the place of main food grain in hilly districts,

Rice is the leading food grain grown in all the districts of the region
except Manang and Mustrng, More than 75% of the rice growing areas of the
region are concentrated in three districts of Terai nomely: Rupandehi,
Kapilvastu and Nawnlpawasi, vherens other 11 districts of the hill are

unable to fulfil their requirements.

Total area under improved rice cultivation in the fiscal year 1980/81
and 1981/82 were 65,345 and 69,621 hectares ruspectively, Ve expect
185,405 metric ton of produce from 75,271 ha ar:se coverage in the current
fiscal year 1982/83 «nd we have proposcd to achieve 207,108 metric ton
of ricc from 85,225 ha in the F. Y, 1983/1984 in this repion. Thus it looks
that the arca under improved.rice cultivation and the production are

incrcasing yuir after yoear,

among the populnr improved varicties Masuli, IR-20, CH 45, T-176, Laxmi,
Sabitri, Janaki, Chandina arc the main, whercas Masuli is almost saturated
in all rice growing areas, Yopular local verietics like Pokhreli Masino,
Mansara, Busmati, Kalanimak, Jhinuwa, Biramful, Pahele, Gudura ete, also

are grown in large scele in Terai as well as in Hills,

* - Regional Director, Regional Dircctorate of Agricuiture, Western Develop-

ment Hegion, Pokhnra,
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Report on Maize:

Maize is the second mein food grain grown in all the 16 districts of
the region, It is the main staple food of the hill people.

In the F. Y. 1980/1981 and 1981/1982, total area under improved maize
was 32,524 and 31,338 ha respectivcly. In this current F.Y. 1982/1983
the total target of the region is 60,892 metric ton of production from
31,897 ha of improved meize cultivation and the proposed target for the F. Y.
1983/1984 is 64,228 metric ten from 37,629 ha. It shows that the arca and

production of maize also is increusing.

So far as the varietal choice of the farmers is concerned, Kokani
Pahenlo, Khumal Pahenlo and Rampur Pohenlo, Hetauda Composite and Rampur
Composite are widely adopted in different suitable localities of the region. irun
is n~n impressive and is in initial stage. {mong the local varieties,
Sathiya is popular onc, being o short duration crop. In Hills, Palpa,
Syangja, Kaski, Tanahu, Lamjung, Gorkha, Baglung and Parbut are the potential

maize growing areas whereas in Terai, Nawmlparasi? is the main one.

Fingermillet is the third major summer crops grown in Hill districts
and consumed as main food locally, This cereal is cultivated singly as
well as mixed crop with naize, soybean etc, is the improved varieties 1like
Dalle and Okhle are in short supply, the farmers of this region are culti-
vating the local varieties, among other summer crops sugarcane and

different types of pulses arc also equally grown ard consumed locally.

Extension sActivities:

There are 16 districts in this region und each district has an agricul=-
ture development office which looks after all the agriculture extension
activities. The main objective of these offices is to disseminate the
technical know=how to the farmers through different methods of agriculture
extension such as result, pethod and production demonstrations, Similarly,
minikit distribution has become another cffective tool to innovate the
farmers, In the F.Y. 1981/82, 1,728 packuts of rice and 1,131 packets of
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maize minikits were distributed to the farmers of different districts, To
diffuse the promising technology, DO Officcs are orgenizing different types
of trainings at different levels., Farmer's field visit, farmers-day,
discussion, distribution of posters and pamphlets are the other reguler
activities carried out by the /DO Officcs, Most of the activities are
underteken by the extension workers, especially JT/JTAB, who are the main

stimilating agents at ficld level.

In Gorkha and Palpa districts, o spccial esced storage program has been
introduced. In Gorkha, .igriculture Devclopment Office has provided the seed
growing farmers, with metal bins in different pockets to store the improved
seeds. Each bin has the capacity of 400 £ and a total of 37 bins have been
distributed in different pockets of the districts to store the improved
maize seeds till now, The sced growing farmers in this distriet are
cenvineed to grow and scll the sceds on their own risk., s it is difficult
to transport the improved sceds from onc place to another in hilly arees the
bin has great importance to store the improved sceds locelly in different
locations., Farmers of Corkha district are very much interested and encouraged

with this progrum,

In Palpa district zlso nlmost similar type of program has been launched,
A group of farmers arc provided with sced bins. The bin is kept with a
selected farmer in a village and called as Sced Bank., Other farmers bring
the sced they have produced and put in the Seed Bank safely, Thus, different
farmers of a perticular locality can put their product safely to use in the
next season, Now, thu program has been started t~ some types of vegetable

seeds produced in diffcrent locations of Palpa district.

Seed MultiEliCQtEQE_EEQEEEE:

So far the sced miltiplication program is concerned, it has been
conducted only in mnize and vegetables in small scale, During the F. Y, 1980/
1981 this program was comducted in 3.96 ha in districts of this region
whereas in the F.Y. 1981/1982 this program was carried out in 22 and 5 ha in
maize and other summer creps respectively.  Similarly, the program is continued
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in the current F.Y. 1982/1983 also.

Observations and Suggoestions:

1.

2,

3.

54

Duc to henvy drought in the last monsoon season, -great 16ss in rice,

mize and fingermillet production was obscrved,

4t the time of harvest, rice and fingermillet were destroyed by hail

ston: to some cxtent, in some Aarcas.

The sced storage progrem introduced in Gorkha and Palpa is found very
much e¢ncouraging and helpful to preoserve improved seeds locally in hilly

areas,

~vailability of inputs - sceds and fertilizer in time is still a problem

in the hilly distriets,

Mostly summer crops arc grown under rainfed cenditions, therefore,

irrigation is vital to further development in agriculture in Nepal,

a. Improvement of existing local canals
b, Distribution of watur pump sets in fedsible areas.
c. ILong term plan in channelizing the big river water into irrigation.

ES‘tabl_ishment of ‘organized markct may bring a brenk-through in boosting
up the productivity of agricultural products,
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firea Under Improved Rice ind Muize During Last Four Years In

Wcstg_m__ Development Region

(iren in Hectares)

aren Under Inmproved Rice

Lren Under Improved Maji.ze

District 1978/ 1979/ 1980/ 1981/ 1978/ 1979/ 1980/ 1981/
1979 1980 1981 1982 1979 1980 1981 1982

01. Nawalparesi 15110 19200 19375 16300 9000 9576 9400 5608
02, Rupandehi U347 24866 22778 31476 538 18,5 1424, 2103
03, Kopilvastu 10664 18004 19020 6460 410 350 358 448
04. Palpe 330 355 448 1483 3500 4585 4734, 5619
05. Arghakhanchi 125 150 175 236 350 406 493 450
06, Gulmi 210 155 304 252 625 1040 947 1328
07. Baglung 114 100 113 401 1006 1620 1610 1894
08, Parbat 80 82 501 500 1002 1505 1533 1450
09, Myogdi 20 20 20 155 511 1023 1100 1155
10. Mustang - - - - - - - -
11, Symngia 599 522 1101 2846 1576 2504 2727  3z..
12, Keski _ 410 510 834 3819 1043 1502 1826 1903
13. Tanahu 349 439 476 2293 1017 1921 2006 2507
1. Lamjung 25 50 88 200 752 1500 1500 1782
15. Gorkha 82 100 112 200 1007 1200 2646 1855
16, Manang - - - - 10 5 20 16
Regionel Total: 42466 64553 65345 69621 22337 30282 3252 31338

Source: Regionel Progress Report 1978-1979 to 1981-1982, Western Devel.opment

Region, Pokhara,
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Extension Activities on Ricc sind Maize During 1981-82 In

Western  Devel opment Region

(Figure in mgnben)

S1. Extension Activities on Rice Extension Activities on Maize

District Result Method Froduct~ Minikit Result Method Product- Minikit
Demon- Demon~ ion De~ Demon~ Demon- Demon~ ion De- Demon-
sStra~ stra- monstra- Stra~ stro- stra- monstra- stra-

No. tion tion  tion tion tion  tion tion tion
01 Nawalparesi 50 75 5 333 - 4 - 131
02 Rupandehi 70 59 - 152 41 50 - 25
03 Kapilvastu 85 75 5 350 60 25 - 43
04 Palpe 25 13 - - 72 43 2 52
05 ﬁ;‘f:fgl 22 - S - 75
06 Gulmi 26 16 1 90 33 25 1 84
07 Baglung . 30 60 - - 15 30 1 -—
08 Pgorbat 20 36 1 50 16 41 1 —
09 Myagdi 20 20 1 — 10 10 1 -
10 Mustang — —_— . - — - — ——
11 Syangja % 107 1 56 21 43 7 &0
12 Kaski 13 25 2 191 18 13 2 130
13 Tanahu 60 80 3 209 22 60 1 181
14 Lamjung 15 85 1 - 15 50 - 100
15 Gorkha 17 20 1 175 27 40 1 250
16 Manang - - -— - 10 14 1 -
Regional Totel: 481 765 23 1726 360 448 12 1131

Source ! Regional Progress Report, 1981-1982; Yestern Development Region,
Pokhara,
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Area Under Improved Rice And Maize During 1981-1982

In Western Development Region

{Area in Hegctare)

S1. Area Under I~mproved Rice Area Under Improved Majze
; : Intensive Focket Hegular Intensive Pocket Regular

No, District Program  Proeram Pr';gram Frogram Program  Program
01 Nawalparasi 200 500G 14100 1037 v 4571
02 Rupandehi 1246 012 25218 78 310 1715
03 Kapilvastu 1448 3207 1805 41.8 334 72
04 Palpa - 1040 443 6 — 5613
05 Gulmi R - 250 ) - 576
R
07 Baglung - 330 71 - 1775 119
08 Parbat —_— - 500 _Z — 7450
09 HMyagdi - - 155 - - 1155
10 Mustang - — - — - _—

i1 Syangjn - 2016 830.5 129.5 - 3091
12 Kaski 0o 23, 578 21.8 - 1881
13 Tanahu 350 995 48 - - 2507
14  Lamjung — - 20,0 15 __ 1767
"5 Unrkha 160 - 100 1 — 1845
16 Manang R _— — T — 16
Regional Total: bPdt, 19956 45421 1391, 1 24,19 27528.5

Sgurce: Regional Frogress Report 19811982, Western Development Region,
Pokhara.
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Proposed Program of Maize For 1983/84

In_Western Development Region

(Production in Ton)

51, Intensive Progran Pocket Frograg Genernl Program
No, District Arca Produce Area  Produce Area Produce
01 Nawmlparasi 1470 44,10 258 - 4731 9006
02 Rupandehi 102 921 370 750 2,25 5830
03 Kapilvastu 10¢ 300 277 692 73 131
0/ Palpa - - 200 500 6000 10368
05 Arghakhanchi - - 7 1 543 86/
06 Gulmi 76 228 22 58 1451 2380
7 Baglung - - 5 - 2109 3746
08 Parbat - - 50 38 1950 3013
09 Myasdi Z " - Z 1206 2132
10 Mustang - - - - - -
11 Syangja 50 150 30 20 37120 5220
12 Kaski 150 195 10 7 2540 3334
13 Tanahu 41 123 31 78 574 4590
14 lamjung 23 69 35 62 2203 3168
15 Gorkha 36 11C 174 - 357 3168
16 Manang - - 4 - 2N 70
Regional Total: 2048 6506 1481, 2217 34077 55503

Including Froject Program:

Source: According to discussion on Regional Program Planmming and Budget
Seminar Held in Fhairenitar on January.
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SUMMER CROPS REPORT, 1982
PAKHRIBAS AGRI CUITURAL CENTRE, DHAMKUTA

- H.B. Thapa,
K.X. Bimb,
M.R. Bhatterai and
R.J, KHADKA

APSTRACT

This report summarizes the major points asiring from work at PAC

during the summer season of 1982,

1.

Recent changes in the organization of PAC wre ulso outlined,

INTRODU CTION

Pakhribas Agricultural Centre (PAC) has, for scveral years, been
working on a sectionsl basic i.e. each component of arriculture bteing
looked aftcr hy a scparate scetion, This has now been changed as PAC
moves towards & more miltidisciplinary approach to agricwltural
extensicn, The original scven scctions (i'xgronomy, Crops, Horticulture,
Livestock, Forestry/Pasture, Sced and Training) have been re--organized
and their responsibilitics changed, Agronomy remains as the crop
research s2ction and th.: Training Section is still responsible for one
farm training., Pasturc work has now been gaven to the Livestock
Scction to comc in line with the HMG/N system, There arc no longer
any Crops and Herticulture Sections ard their work in extension has
beer divided into two recions; the section being designated as Agri-
cultural Extension - Local Tarmot irea, and Leriewltural Extension =
Northern Target ircn, The preduction work previously done on the
farm by Crops nnd Horticulturc is now being done by the Sced Technology
and fgricultural Froduction Scetion (ST4P), STAP is 1¢sponsible for
all farm production (exccpt forest tree seedlingz) and alsc quality
control (ficld inspection and testing) of all seed produced both on
the farm and in the Panchayat,

FAC has, in the past, been completuly separate from any HMG/N
agricultural work in the Eastern hill aren. This yvar has seen a
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change as PAC is now working with HMG/N/KHARDEP in the 2 Agriculturel
Service Posts areas at Tankhuwa and Mohrang, One more ASP in Dhankuta
District (Ankhisalla) and 2 ASPs (Ghoretar and Chainpur) in Bhojpur
and Sankhuwasabha are being assisted by PAC from 1983, Pakhribas is
supplying technical expertise, training and inputs to the areas as
for the HMG/N staff at the Posts,

SUMMARY OF EXTENSION WORK

7.1

AlY the Agronomy and Production work is to provide a back up to
the Extension Szction, and the aim of these together is to assist
fammers to bring about gradusl improvement in their farming

systems in order to improve their econumy ana preosreiity through

individual and cooperative efforts.

The extension section works in 15 Panchayats in the Dhankuta,
Terahthwn and Taplejung districts and is also involved with HMG/N/
RHARDEP in two of their Agricultural Service Posts (4SPs) based
at Tangkhuwa and Mohrang ( o total of 8 Panchayats) some more ASPg
arc also being essisted by FAC in the near future in the Bhojpur,
Chainpur and Dharkute districts, PAC is providing help in the
form of tcechnieal guidance, training to the JT/JTAs and Farmers ’

and inputs,

The working system of extension scction, the concept of Field
Assistants, Supervisors and different types and levels of trai-
nings have alreedy been reported in our previous reports and were

presented in the previous conferences also,

The main achievements of the extension sections have been

summarized below:

2,2 TRAINING

24
2e

A specific troining for the JT and JTA in FFT planting, layout
recording etc was organized in Tangkhuwa and Mohrang ASPs in which
2 personnol from each ASP participated,
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2,2 During this period, training on various subjects like grain storage,
cultivation of summer crops, soed sclections, soil treatments,
insect and rodent control ete were given to a total of 1724
farmers in the centre in the target Panchayats and [SPs as Pane
chayat level training, Ward level training, Lender Farmer training

and Special trainings.

2.3 SEED MJITTIPILICATICN
The following crops seed were multiflied in the farmers field:

Table 1:

si. Area Under Sced s s

No. Crops Miltiplication (Ropani) Varieties

1. Haize 1370 Hetaude Composite
and fmarillo.

2. Rice 5 Pokharecli Masino

3. Soybean 15 Luml ¢-1

3. SUMMARY OF SEED TECHNOLCGY WORK
This work ussentially ceonsists of Seced Preduction/Nariety main-

tenance in Centre, Fivld inspcction of all seed crops grown with
farmers on contract, seed testing to ensure the minimum quality
standards fixed by the Department of Apriculture, storare of seed end
packing for distribution.

3.1 Seed Production

3.1.1 Maize: Over 62 Kopanis of land was plented with maize. This
consisted of 20,80 Ropanis (1.04 ha) of the varicty Amarillo Del
Bpjio in thc Northern area of the Farm and 41.5 Ropanis (2,08 ha)
of Hetauda Composite in the South aren. Although the planting
began from the first weck of March most of the fields were
planted in {'.pril. Harvesting started in late Jupust and contd-
nued through to the end of Septumber. 4 fow plote in the Nor-
thern arca of the farm were harvested in October. Seeds of diffe-
rent plots have been given diffcerent lot numbers for identifica-

tion and arc processed and rucorded separately., This method of
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keeping separate records started from this year and will help
us monitor the distribution and performance of the lot,

Due to the untimely rain and especially during harvest yield
has not been very good this year, .iilthoush the incidence of
stalk rot and borer was 1css than  the last yeur, £ large
number of cobs had to be discarded because of fungus growth in
the lack of proper drying facilitics, This amounted to over
1600 kg of zrmins which werc surplied to Livestock Section for

animel feed purpeses,

Only 2._65'7AMI‘ of Hetauda Composite and 1,216 ML of Amarillo
Del Bajio could be securcd as grain., Further cleaning is still
being done for seed purposes, The averape yield of Amearillo Del
Bajio grown in the North farm (2lt.: C.5,500 £t) stood at 1.365
MI/ha and that of Hetauda Composite in the South ferm (alt.: C,
4,500 £t} was 1,288 M/ha.

To help supply the highly demanded white varieties, popu-
lation of three differcnt samplos are alse being miltiplied this
winter in cooperation with Tar-hara igri, Stotion, the Seed Pro-
duction Fam at Jhumka (Sunsari) and the Rescttlement Farm of
the British-Gurkhas, Mepal., Onc of the samples was received on
request throurh the I.C.P. 4 deteiled report will be written

after the crops are harvested and sceds clesned,

4 total of 1.593 MT of maize seeds were made available from
the Centre for further multiplication and general cropping,

3.7.2 Soyhennyt Only 4.1 Ropanis could be planted with Soybean Iunle=-1
eithcr as sole crop or intercropped with maize. The total pro=-
duction of grain was 203 kg of which 172.5 kg were good for seed,
The average yicld of proins came to be 1,228 MI/ha, Mild infes
tation of fros eye spot was observed. From the previous years
production 65 kg of sceds were made available for further multi-

plication/ investiontion and penernl cropping purposes,
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Einger Millet: The variety Okhale-1 was grown for multiplication
purposes in one Ropani, No serious diseases were seen but the
flowering and maturity within the plot was variable,

harvested were grouped arbiterily in two batches as early and

Crops

late harvests, There was mild lodging due to wind and rain,
The yield was 76 kg which turns to be 1,520 MT per hectare,

FIELD INSPECTION OF SEED CROPS (MiIZE)

" fifty-one Sced Orops grown with farmers on contract were
inspeeted to check the ficld standard. Although most crops
were acceptable a few had to be rcjected, In lack of a proper
botanical description of the varicties it was not always possible
to clearly distinguish the off types/rogues from the variety
Isolation distance also created some difficulties in
that natural barriers and gco-climatic factors such as wind
direction, temperature and orientation of the hills had to be
considereds, It has been planncd to conduct a trial on how close

a variety under multiplication can be to other crop of maize

mentioned,

in conditions proveiling in the hills,

SEED TESTS
4 summary of tests done (uipril 1982 - Jamuary 1983) on

sumner crops is presentéd in Table balow:

Iable 2:
Test  Type

Germination Purity Hoisture Content
Crop “No. of 4verage No, of Average  No, of Iverage

Tests Result % Tests Result % Tests Result %
Maize 29 94499 35 99.02 28 30.78
Soybean 8 95.34 8 99.92 35 16.34
F. bﬁllo'b - - - - 2 19062
Rice L 91.06 10 24,82
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SUMMARY OF ,GRONOMY (ND EXTENSION SECTION TRI.LS iND DEMONSTRATION WORK
ON-FARM TRILLS (PiC) (For further detail, see Tablec 3)

XMDP_MATZE VARTETAL TRIAL ( NORTH)

This varietal trial wes carried out in coopcration with MMDP, Altg-
gether 9 varieties were tested at an altitude of 1750 m.a,s,1, Of
ell tested varieties Suwan 8075 (2465 kp/hn) Yyielded the hiphest and
was significantly botter to all other varieties except Rampur-2 (2345
ke/ha) and Japaki Sete (2138 ke/he). Other top yielding varieties were
Romopr=1 and Mangemana=2 both yielding 1840 kg/ha. Locn] yielded the
lowest (1197 kg/ha),

Plant height wes observed highest in Loga]l (232 cms) and Rampur
(175 cms), and shortest being Manakemana=2 (128 cms) and Rampur-2
(134 cms),

aran=4 was the carlicst moturing (120 dnys) variety followed by
Manaksmona=2 (161 .drys) and Grinesh-2 (165 days).

Suyan, 8075, Krmwup-2, Hanokrinonne2 ond Arne4 varicties scem to
be promising from yi.ld potentindlity and maturity point of view and
are to be tested further in farmers field, Instances of rust was

observed in 211 the varicties,

NMDP MATZE VARIETAL TRI.LL (SQUTH)

Som: sct of varictics ns above were tiusted at an altitude of

)

1350 menes,1. in 4G, The top yiclding 4 varicties were Rompup=2
(3505 ke/mn), Joneki (3167 ke/un), Swean 8075 (3175 ke/ha), and Rampups1
(3038 ki/ha). Thus: vericties were not sigmificantly different to

each éthcar. 4pain din the lew ~ltitude slso Local variety ranked the
last by yiclding 1300 kg/ha.

Maturity was the carliest in ipneg (133 days) followed-by
Mangkamane=2 (142 deys) mnd Reypurc2 (146 duys),

In low rltitude also Logal was the tallest variety (237 cms)
followed by Junoks (208 ems) nnd Suwnn 8075 (184 cms), shortest being
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Arun=/ (143 ems), Rampupe2 (166 cms) and Manakamona=2 (167 cms).

Janaki which is being extended to the Panchaynts hes proved to
be one of the outstanding varictics in botp high and low altitudes,
Besides this new varietics Ra » Suyan 8075 and Arun=4 showed an
encouraring result.

£AC MAIZE VARIETAL TRIALL

Mtogether 9 varicties were tested, of which Logal was the highest
yielding (4442 ke/ha) though not simificantly higher than Gonesh-2

(4400 ke/ha) . Jancki Seto (3987 kg/hn), Hotqudn Composite (3813 kg/ha)
and Romour=] (3507 kg/ha),

Bampure?2 ranked the last yiclding (2807 kp/ha)

The eerlicst mrturing varicties were fmp-2 (134 dnys), Manakg~
mana=2 (145 days), Gonosh=2 (150 days), Hetrda Composite (150 days)
and Bepur Compogite (150 days) last being Logml (287 days), Hataudn -
Sompogite (221 days) and Junnki Scto (216 days),

Variety Gangsh=2 shows pronmising rosult from this trind. Japaki
and Hetrudg Composite varictics currently being extepded by PAC also
prove their superiority over other verietics though they are slightly
late maturing, but higher yiclding than the comparatively early and
low yiclding varicties like 4ran=2 «nd Ropour-2,

Although Local varicty yiclded the hirhcst, its other agronomical
characters such as the cxcess plant height and late maturing donot
allow it to procced forward,

It can be conclided from the maize varietal trials conducted in
PAC that emphasis would be given to the nced multiplication of Jonaki,

Arup=2 (for early meize). Suuen 8075, Gapesh-2, Rampure2, Manakamena-2,
Arvp=/, would be tested further in the farmers ficld,

HALF - STTE SELECTICN ON RAMFUR- / MANAKAMAN e 1
This breeding brogram is teing conducted in cooperation with NMDP,

The objective of thie trinl is te develop superior white sceded maize
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variety for the castern hilis,
Selection from the promising lines were made and the material was

sent to NMDP for vdinter Planting, This program will be continued
until the aim is achicved,

NMDP ADVANCED VARIET.AL TRIL.LS ON FINGER MLILET (SQUTH)

Nine varictics of millet wore tested in cooperation with NMDP gt

an altitude of 13% ma.s.l. The hirhest ylelding varieties were
Wudko Kodo (2396 ki/hn), NE 1304=1 (2102 k#/ha), Dalle-1 (2064 kg/ha),
No significant differcnce wns observed between Logad (1975 kg/ha) and
other top yiclding varictics except Hudko Kodo. NE £401=22 yielded
the lcwest (956 k(;/]'m) that wns significantly lower to all ~ther
varieties except NE_1305-55.

The lowest yiclding varicty NE 6/01-22 was the shortest (57 cm)
variety of all, NE 1304~43 being the tallest one (82 cms),

Therc was a diffirence of 39 deys betwsen the earlicest maturing
varicty, dmong the carlicst maturing were NE 13 (137 do.ys), NE 130443

(139 deys) ond ME 0122 (147 doys). Dallemt (176 days), Mudke Kodo
(176 days) were the lost meturing ones,

Like provious trinls, the Loga) vericty showed better result
than the improved on:s,

KHUMALT.R . DV..NCED V..KIET.L TRI..L ON MILLET

This trial was conducted in cooperation with Lipronomy Section,

Khumrdtnr at an nltitude of 170 meass,l,  Among the 9 varieties,

NE 6401-26 yiclded the hirhost (564 kg/ha) and was sipnificantly better
to all other varicties except IE_980 (521 kg/ha), Other top yielding
varicties were Laczl (251 kr/ha) ama Shale-1 (177 ke/ha). Mudko was
the lowest yiclding varioty (81 kg/ha) of all.

From the maturity point of view, IE=143 ranked the first with
151 days closcly followed by NE=1305-53% and NE_1703-3 both maturing
in 152 days,
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i differinee of only 21 cms tutween the tallest and shortest
variety suggests that a1l the tested varieties were almost of similar
growing habit, Intercropped yicld of maize and NE 13Q5-5%5 was the
highest = 3789 kz/hr followed by maize and Okhele=1 (3633 ke/he.).

NE _©/01-26 o medium statured, early maturing and highest ylelding
varioty proved to be the best and is worth further testing,

FINGER MILIET FIT (KHUILLLT.R)

Five millet varictics were pianted under maize to sce their per—

formance as well as to see their cffuct to maize yicld., But unfortuna-
tely maize yicld coddd not be recorded, :ind the yi-ld obtained from

the millet voerdetics was very poor,

In this unrcplicated observation trial NE 6/01-26 yielded the
most (618 kg/ha) and NL_1305-94 ranked second with 2n yidld of 250 kg/ha,
The Local varicty (75 ke/ha) yiclded the lowest.

No firm conclusion can be drawn from this observation trial,
sinec no maize yicld could be recorded nnd the millet yield was very

low.

10CAL MILLaT V.RIST.L TRILL

Promising vorittics from local collection wore tested in the trial.

4lthourh & non-sirnificent rusult was obtained, between the yicld of
tested varisties, Ml (4322 ko/ha) was the highest yielding of 11
Okhole (4307 ke/hn), Lotte (2911 ke/he) and PAC Local (3892 keg/ha)
were the other top~ylelding varietics, Dangg variety rave ihe lowest
yield (2293 kg/ha) of all.

The earlicst maturing varietics were Dalle Sapo (171 de.ys), PiC-
Locnl (172 dnys) ond Toplinre (175 davs). Dagwe the lowest yielding

varicty tock maxirum days (200 days) to mature,

4 severe lodging was observed in 11 the varicties, duc to the
excess plant pgrowth, lodging was rocorded the maximum 5 (1-5 scele)
in Okhale=1 varicty and it wns between 3-4 (1-5 soalc) in other varie-
ties.
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None of the improved varietics have proved to be better to local
ones in our past trinls, herc in this trind also Lagal varieties show
an encouraping rosult, In future, testing of +he .best local varieties

together with the imroved one will continue,

RICE COORDINATED V.RIETAL TRT LI

Of all 16 varictics, Koushinr 27 yielded the hirhest (3307 kg/ha)
and was si,‘,nificwltly better to 111 other varieties cxecept Jde 24
(3088 ke/na),  Other hirher yiclding varietics werc NB-10045 (2766 kp/ha)
and Dampali (Local) (7723 ke/ha). The yicld obtainid from Himali (IR -
2298) - 420 kg/he wns significantly lower to all other varieties except
IR QR09=36=3=2 (769 k/ha).

In terms of strw yield, Pokhareli Masino ranked fipst with

9850 kg/ha, other voricties rroducing hirher straw yicld were Darmald
(7723 ke/ha) and Kansing 27 (7120 k+/ha).

5—33.-.9@-_].-.,111.-.2,._&3.3.-_0-_19., and HR _10041=66=3=1 were the earliest
maturing varicties maturcd in 15, dhys, 161 days and 163 days resp.:.c-
tively, Kaysi ne 27 {192 days), J¢ 2 (192 days), Pokhareld Masing
(192 days) and Dopmali (192 days ) were among the late maturing ones,

Plant heisht wis recorded the hirhest in Darpsii (123 cns )
followed by Fokhireli lnsine (133 ems ),

attack of blast disorse was not so severe this yeor as before,
It was rocorded the hi-hcst 4 (0-5 scalc) in Himpli and the top
yielding varictios suffered the least (1-2) from this disease,

Pokhardi_Hnsinn currently being extended by PiC ranked 12th from
yield point of viey still it is preferred by the farmers for its straw
yicld and finc grains,

Kausing 27 - a vromising varicty in term of both grain and stray
yicld can not be extended, duo to hish susceptibility to blast discase
in the previous yiars,  theugh suffered less in this trial,
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4.10 FERTTIIIZER RESPONSE TRIAL ON POKHARELL NASINO AND D/RMALT

PAN |

This was an unreplicated observation trial planted to see the
response of Pokhareli Masino and Darmali varieties to a low level
application of fertilizer. Both varieties were planted with and without
fertilizer, Fertilizer was applied in fertiiized plots @ 60:30:0 NFK
kg/ha in both the varieties,

The result showed an increasc in grain yield in Pokhareld Masing
from the fertilizer application (2021 kz/ha). The average grain yield
obtained from non-fertilized plot only 1800 kr/ha. In contrast
P Masine and Dameldi responsed nepatively to the fertilizer
application, The average yizld ootained From fertilized plot was 1303
kg/ha whereas the unfertilized plot yielded higher than that (1561 kg/ha).,

In a separate trisd corducted to sce the response of DBarnali to
the application of firtilizer (20 L H/he - basal application), seme
result as above was obuerved, Foth the grain yicld as well as straw
yield wes lower in the plets®vhere fertilizer was applied, Average
grain mnd strav yi.1d was 2175 k~/ha and 7392 kg/ha respectively without
fertilizer rnd 1191 ke/ha and 6467 vi/ha with fortilizer,

However, the rason for the nesative response of Darmali to
fertilizer could not be wiplain. d clearly, the heavy attack of blast
in the fertilized plets mry be one of the reasons for the lower grain
and straw yicld,

It is worth testing Pokharsli Masino with different level of
nitrosencus and phosphatic fortilizers,

UPLAND RICE FFT

This trinl was conducted in cooperation with NRIP, 1In this une
replicated trial, B9 C = M yiclded the most (893 ke/ta) tfolloved by
10 (788 ke/ha) and Bindosiuapd (821 ki/ha), Malike (110 kg/ha), IB-
(166 kg/ha) and LacA) (276 ki) were amoni the lowest yielding ones.

A1 the tested varieties suffercd from moderate to high degree of

sterility and hcavy infestation of blast disease occurred to them all,



// 218 //

The promising varicties BYC-MD ard MV 10 will be tested further in
farmers field,

4. 12 SOYBEAN COORDINATED VARIETAL TRIAL ﬂBARIz

Altogether 15 varieties of soybean were tested in this trial in
cooperation with @IP at 1350 m,a.s.1, The average yield obtained
from the soybean varieties was very low. The soybcan plants were very

lean and thin and were suppressed by the excessive maize prowth.

From whatever the yicld obtained the top ylelding varisties were -
Lumle-1 (376 kr/ha), EK = 7394 (237 kiv/ha) and 11 =4 (149 ke/ha),
Iumle~1 yielded siynificantly better to a1l the varieties, Maize yield
vas also recorded the hirhest (3345 kg/ha) with Lamle-1, whereas maize
ylelded the lowest with Gassy-17 (2853 kg/ha). Celest was the lowest
ylelding of 211 (19 ke/ha) followed by Desore (21 kg/ha).

Amost all the varicties matured at the same time ('15'7 days) except
Desoto which maturcd in 125 days,

Uple=1 « The PAC recommended varicty proved to be the best variety,
Other varieties 1like PK 7394 and =/, will be tested furtter.

4. 13 SOYBELAN CCORDINLTED VARTLTAL TRIAL (WITH MLIZE)
This trial wos planted at an altitude of 1750 m.a.s,1. intercropped
with maize. Tho trial material wes obtained by GLIP,

The hirhest yiclding varisties were KS 4197, KS 525 (181 kg/he),
UPSLY-2 (171 k:/hn) and i (165 kg/ha), and were not sigmificantly
different to cach other, Luple=1 ranked the 7th (111 ke/ha). Gassy=17
(41 kr/ha) and Di1d (46 k/ha) were the lowest yiclding ones, Maize
yicld was the hi,hest (3817 ke/ha) with soytean varicty CES~16~103 and
was the lowest (2389 k;/he) with Ransom,

None of the varisties tonk more than 156 days (Lunle=1) to mature,
The carlicat maturing varicty was Desoto (123 days),

Iurle=1 was the tallest (98 ems) and Desoto (46 ems) was the shor-
test varicty of all,
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4o 1, SOYBEAN VARTETAL OBSERVATION ON PADDY IIPS
Same set of 15 varieties as above were planted in the peddy 1ips
to test their suitability for srowing on the paddy lips., Soybean
varieties were plonted in 10 meter strips. As in other soybean trials,

the yield from tuis trial was very low.

Variety 11=/ yiclded the hirhest (3 kg/1000 M, ) followed by
UPSLY (2.8 kg/1000 M,) and Local PiC (2,6 kg/1000 M.). These varieties
will be tested further,

4e15 LOW MD LITITUDE GRAIN IEGUME TRIAL

This trial was planted on Bari land at an altitude of 1350 mea.s.l.

with maize and in *otal 8 varietics of different beans w._re tested,
This was alsc badly affected by the drought,

Cou Pen (iuza Locel) produced the hishest yield (29 kg/ha) and
was significantly better to all oth.r beans, Other top yielding
varieties were ¥_~ 7816 (48 ky/ha) and Jare Simi (44 kf?/ha), Winged -
bean (13 kp/ha) end ¥ = 7833 (8 kevha) yielded the lowesb.

The intercropped yield of maize and cow pea was the highest
(2805 kp/ha).

Trials ¢n bean will continue in future to find out the best

varicties,

4o 16 IUPIN VARTETAL OBSERVATION
Lupin an o0il seed lepume was planted in PAC 1o see its parformance
in this area, &iltogcther 3 varietieé were tested in which flbus Keiysiki
ACCN 14 = 2214 yiclded the hirhest (922 kz/ha) variety Albus CV Butte
BOVE and dnmus trifolios smarri yielded 656 kg/ha and 533 kp/ha
respectively, .l the varieties were obtained from UK,

Work on Lupin will contimie in future.

4417 PCTATO V/RILTAL OBSURV.ATION
4 collection of local potato varicties was made by the extension

sections From that a total of 25 varieties were planted for
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observation. Each variety was planted in onc 3 metres long row.

Grausa 27 'S', Holo ddn -1 and Halq = II yielded 2 kg/3 metre,
1.6 k2/3 metre and. 1,6 kg/3 metre respectively and Jooked promising
then other varieties, Instances of late blight attack was observed
in all the varieties but was recorded lower in the =bove mentioned

varieties,

Selection work on potatoes will continue, since we do have the
problem of brown rot disesse in the improved Kufri Jvoti and CEJ

varietiecs,

4,.18 CROPFING SYSTEMS TRI.LS
From 1982 summer different maize based and rice based cropping
systems trials have been started, Observation and grain yleld assesse

ment are beins made. These trials will be contimied in the future,

4.19 SEED MJITIPIIC.TION
Sced muiltiplication of diffcrent crops - rice, beans, soybeans
and maize was done on smell scale, and the total seed produvced will

be used for future trials,

5. TARMERS FIELD TRIAL (FFT) AND DEMONSTRATION
5.1 MAL.Z VIEIETLL FFT
Maize Variectal FIT ywas conducted in different Pancheyats of the
Dhankuta, Terahthum and Taplejuns Districts, of which sipnificant
result was obtainced from 4 sites,

In high altitude of Hattikharka Panchayat Amarillo D¢l Baijio
(37871 kg/ha) yiclded simmificently better to all other varieties except
Hetmuda Camogite (2656 kp/ha). In Pakhribas Panchayat (high eltitude)
acain imarillo Dsl Beiiq {6552 ki/ha) was the hirhest yielding variety
of all and there werc no sipnificant difference between fmarillo Del
Bajie, Hetauda Composite (6531 kiv/ha), Ramur Setq (471% ke/ha) end
Suwon=1 (4331 ke/ha).

Whereas in low altitude of Mugan Panchayat, Janski yiclded the
highest (6164 kr/hn), and there was no significant difference between
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denaki, Hetauda Comosite (5165 kg/ha). In Niguredin (low altitude)
Heteuds Composite (3715 kp/ha) yielded the hiphest, and was signifi-
cantly better to other varieties execept denaki (3289 ka/ha),

In high_altitude the overall mean of the varleties shows that
dmordillo D¢l Bnijo yislded the hichest (3652 kg/ha) followed by

Hetauda Composite (3209 kg/ha) and Suvan-1 (2733 ke/ha), Local was
the lowest yielding one (1962 ks/ha).

In mid altitude - overall mean yicid of Hetauda Composite (41 51

kg/ha) rankod the first, Other hirher yielding varieties were - Janaki
Seto (4055 ke/ha), and Lecal (3593 kp/ha).

4verage yield of Janaki Setg from low altitude sites was the
highest (3701 ke/ha) followed by Betauds Composite {3516 ke/ha) and
Rampur=1 (3128 k¢/hn),

In hizh altitude Suyrne] maturcd the enrliest (154 days) Local
being the 1nst (174 days). Lgein Suyan=1 (153 days) wns the carliest
maturing variety in mid altitude also - Hetauda Composite and Local
both matured in 156 days, ranking the last. Whereas in low altitude
Janddd «nd Rampure1 Scto matured in 139 days, and wore the earliest
maturing ones, thourh not much difforence was observed between the

earlicst and last maturing varicties.

Heavy attack of rust disease was observed in all the varieties,

and the disease scverity was more this year than the previous years,

4marillo Del Bniio, Hetauda Comnosite and Janaki proved their
superiority over other varicsties in hizh, mid and low altitudes

respectively, Seed miltiplication and distribution of first two
varietics is alrcady being done, From this year Janaki nlso will be
extended to the famcrs, Varictal FFT ith promising varicties will

continue in future.

542 MALZE V/IRIET,.L DEMONSTRATION

Varietal demonstrations on maize were planted with 2 improved
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varieties and 1 Logal variety in the 4SP's and in the new Panchayats
of Taplejung District, to know the reaction of farmers towards the
improved (recommended) maize varieties, and to popularize them at the

seme time,

Hetauda Compesite, Janaki anc Lgca]l were Planted, in low altitude
wnd dmapillo Del Baiio, Hetauds Composite and Local in high altitude.
The overall mern frem low altitude shows that Jdanaki yielded the
nighest (4511 k/ha) folloved by Hetsrda Composite (3479 kg/ha).  Logal
(3042 kg/ha) ranked the last,

In hich altitude, Hetouda Comnosite yielded the most (3334 kg/ha)

followed by Loeal, (3204 kg/ha). amarillo Del Ba iio yielded the lowest
(2064 kg/ha)s  The farmers preferred Japgki for its hirher yield and
its vhite grain,

MiIZE MINIKIT DEMONSTR.TION
Maize varieties ! Jmarillo Del Bnjio, Hotauda Composite and Japaki

were demonstrated in the hiph, mid and low altitudes respectively at

the Panchayats of the Dhanluta, Taplejung and Terahthum Districts,
This demonstration was planted in one ropani (500 mz), half of which
was fertilized (60:30:0, N:P:K kg/ha) and half was without fertilizer,

Lverapc yicld obtained from imarillo Del Bajio with and without
fertilizer was 4397 ki/ha and 3675 kiv/ha respectively, Hetauda -
Composite with fertilizer yiclded 3691 kg/ha and without fertilizer
3097 kg/ha.  Janaki produced the highest yield of all (5315 kg/ha)
with fertilizer, and 3740 ki/ha without fertilizer.

RICE CVT FFT
This was an unreplicated, observation trial in which 4 varieties

from NRIP and 2 varieties from PLC were included.

The hiphest yielding varieties were JC=24 (2070 kr/ha), Pokharels -
Masing (1962 kg/ha) and Local (1921 kp/ha).
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Variety k=39 (120 days) matured the earliest followed by NR=10041

(148 days), Pokhareld Masing (156 days) was the last maturing one.

Blast disease occurred in all varicties, Local, was the most affected

one .,

Farmers preference was to Eokhareld Masino for its yield potential,
(both grain and straw) and fine grain type, - JC=24 thouph ylelded the
highest. was not preferred by the farmers, duc to its shorter plant
height, K=39, carlicst maturing variety, performed very good in the
field but it was severely damaged by rets,

RICE VARIET,LL FFT
Adtogether 6 varicties from NRTP and from cur local collection
were tested in this trial, Non~sifnificant result was obtained from

all sites, However, the overall mean of the varictal ¥icld showed
that Ioeal (1337 ke/ha) was the highest yiclding of ali. The obher
top yielding varicties were Pokhercld Musino (1197 kg/ha) and Hukpa
(989 ki/ha).  Kuntare (618 ke/ha) yiclded the lowest.

E=390 and Iocrl st the same p‘,riod'(134 days and were the earliest
maturing oncs.  Zokhercli Masino and Malika metured in 170 days and
ranked the 1ast from maturity point of vicw.

RICE MINTKIT DEMONSIRLTION

Pokhareli Masine wos planted in 250 m%, The averape yield obtained
wns 2153 kp/ha,  The farmers preferred this varicty to their loeal,
Despite of the drousht hazards jts performance was better than the
local varicty in all Panchuynts,

UPL.YD RICE VARLETAL FIT

In this trial, two varictics VL 206 and Bemni were replicated in
each sitc and 3 oxtra varicties were kept unrepliceted for ohservation
in each of the site,

Sipnificant results was obtained from two sites. Wherever the
result was significant, VL 206 yiclded sipgnificantly better than Bepmi.
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The overall mean yicld of VL 206 (1309 ki/ha) was the highest
followed by Basmatl Saskata (1126 kg/ha). Other top yiclding varicties

were Chobo (860 kg/hn) «nd Bermi. (748 kr/ha). Bindeshwnrd being the
lowest {385 kr;/ha).

The carliust maturing varicties were Tauld Scto (116 days), Bermi
(117 days) and VL 206 (128 days).

VL 206 (98 cms) and Chobg (96 cms) were the trllest of all

varicties,

The farmers were very mich impressed with the upland rice, espe=
cially with VL 206. Previously, upland rice was cultivated nowhere
in these arcas. Sceing the porformance of the varicties the farmers

have shown keen eagerness to grow it in their land in future,
Varicty VL 206 will be demonstrated in minikit demonstration.

ML LINT V,RIZT.L FFT

Six finger millut varieties were tested in this trial in 3 sites,

4 significant rusult was obtained from 2 situs.

In Phalate, Gdale=1 (2233 k/ha) yicld +he highest and was signi~
ficantly better to other varicties cxcept Mudke Kodo (2138 kp/ha).
Other higher yiclding varicties were Incal (2008 ke/hi) and Latte Kodo
(1762 kg/ha) . Dallu=1 (1242 kp/ha) wns the lowst yiclding of rl1,
which was si/mificently lower to all other varieties. In Phakumba
also Midke Kado (2045 kg/ha) yielded the hirhest and was significantly
better to other varictics except Okhnle=1 (1950 kn/ha) and Iggal
(1202 kz/ha).

The overall mean yicld of the varicties showed that Ckhale=1
(214 %p/ba) renked the first fellowed by Mudke Koda (1992 kp/ha),
Logal Okhalc=1 (1863 kg/hn) nnd Dille-1 (1067 ko’_’./hﬂ.) ranked the last,

The highcst yiclding Okhalo=1 matured earlicst of all (161 days).
Local varicty took maximum 170 days to et matured.

The promising varieties will be kept in the demonstration in

farmers field,
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5.9 CGROUNDNUT V.RIET,L FFT
Three varietics from NODP and one Lggnl variety were tested in
low eltitude greundmut growing arcas (2 sites). 4 significant result

was colculnted from one site,

AC 343 (593 ka/ha) in Hugn yiclded the highest and was sipnifi-
cantly better to 211 other varicties. Locel (425 kg/ha) was the
highest yiclding varicty. NC & (317 kg/ha) was the lowest yielding
of all,

The overall mean of kernel yield from 4C 343 (421 k[f/ha) was
the highest, Loqal, yiclded 309 ko/ha end ranked second, NC & (264
kg/ba) was the lowest yielding of all.

None of the tusted varietics were resistant to tikka disease,
The Logrl varicty wos worst affected of all,

The best varicty .0 343 will be demonstrated in the farmers field.

5,10 SOYBEAN MIWIKIT DEDISTE.LTION
Luple-1 was planted both in Bari nnd in Khet bunds, the area grown

was 250 m'?' and 100 m long strip respectively.

The yicdd obt~inid from Bari land was 1432 kg/ha and that from
Khet bund was 33/100 metre strip,

This varicty hnas already gaiacd popularity in the Panchayats and
seed mtiplication program has been started.
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SU.L.A Y OF OF FARH TAIALG J.-ULI5 AND DETAILs (OFT)
Table - 3 {Suzmpmer Crop 1332)
o Trial Hame Land Fertilize:mafmre __{eEotet ,;_131 ?ifg 7| LS [ Top yielding [Yield
. Type Basal Top dressinz| i ude | - —i. treatments kgsha
Hasl.j  P=0.0s{
1. | N4DP HMaize Varietal “rial Bari} 30kgz H/ha 3C kg ii/ha 3L 1350 *x 1773 éagganpur_z 3505
Compost+FYliy  15%/hs | b)Janaki Setof 3167
o o { (c)snvan =8075] 3102
2. INIDP Haize Varietal Trinl Bari} 3Ckg /ha |3Ckg il/ha 50° 1750 | == 1475 (2)Suvan -8075] 2465
| Cozpost+=¥H| 15t/ha g E (b)) sirez 2345
; ! i (c)Jancki Seto| 2138
3. | FIT iaize 1982 Baril 30kg '/ha [30kg/ Ii/ha L0500 1750 *x g7l (n)Paraer's
Local 444¢
(v)canesh-2 4100
(c)J;nakl Setal3987
4. |Soyabean Co~orc1nhuu- Khet veted L
etal Observation on . : bund o 1Dm [ 1350 - - (2)11-4 ;50lgm/10
strips ! 1o (v)Upsly b2885m/10
! ~ o ivs _ (e)rsc vozal  T254z0/10
5. |Soybean Co-ordinate’ Varietal Bary 30kg 4/ha * 30kgN/ha . Soybezn only
Trial Conpost+ITIi 10t/ha S 1750 * &8 (a)xo4l”“F5525 181
(Intercropped with :2isa) (b)UpSI; > i 171
Soybean+ilaize Total
(2)C55-16-103+] 3919
L (b)Upslv -2 i 3296
6. |Low/Mid 4ltitude Grain Bari] FYH + Conpost & 1350 = | 62 Bean only
Legume Trial 10t/he (2)cow Lea 249
(Intercropped vith iaize) {b)Common bean 48
(v-71316)
Scan+ilaize
(a)cow Dea + 2805
(b)Cozmon bean 2621
, (v-7842)
i - -
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S.H. Landy_ Fertilizer/Manurs ') liet Signi-YL3D Top yielding Yield
Trial Xan tyve i5asal Top dress- | plot|....: fican-{P=0,05|treatments kg/ha
ing size ce
Soybean Co-ordinated Zari{ 30kgil/ha 30kg ¥ /ha > 1.0 *x 73 Soybean onl
Varietal Trial Compost+iii=10t /ha 6l za§ Lunle -1 376
7.1 (Intercropped with (b) PK -~ 7394 237
naize Soybean +ilaize
2) Lumle-1 3721
_ (b) Celest 5454
Rice Co-crdinzted Varietal |iihet k::/ha Xa/ha > (2) Kaushing -27 {3307
8. Trial (Xill) irk 30 i 4= 1350 #& 413 {b) Jo-24 3038
30:30:0: i [ (2) 4R-10045-20-
_ Compost +:¥Ii = 10t/ha ! ! 3-2 2766
R 2] -
9 Up-land Rice Varistal .,'¢ |Bari - 30 kg Hi/ha | 2TiT{ 1350 - - (a) BOC D 893
‘| (Ovservation unreplicsiss) i {b) &7 =10 , 46
o -'Rice Fertilize. Trial oz > l without fertilimer N
10.| Darmali Xhet| 30kg ii/ha 527 11550 - - (a) Dar=ali 2179
(Observation unroplica- ; i Jith fertilizer
ted) i g (b) Darzali 1191
~__m_Ferc;iizef Response Iricl Zhet Lg/ha : i Polthareli .insino
12, on Pokhareli ilasino ~=2 HPX 30kg il/ha 57 j13EQ0 [ |- (2) “ith fertilizer 2021
Dar-ali 30:30:0 i [ (v) “itrout ® | 1800
} i Darnali !
: ! (&) 7ith Textilizer 1303
: () ithout =» 1561
T i 31
12, | Local ifillet Varital Bari SM° 11352 iiS 1112 §a2 itudke Xodo 4322
Trial Compost +FYii=10t% /%2 b/ 'okhale 4307
(c) vatte 3911
13. | Pinger ¥illet Varieial Bari - 20kgl /ha 6112|1750 - - (2) 1u3-6401-26 618
Trial . ) (b) ¥2-1305-55 ;| 250
(Ovservation uareplicated) (Compost + .Yif = 10t/ha (c) 13-143 ! 115
.
]
! f i
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Table-3{Contd)

SUHMARY OF O PLRM YRIALS L CnW% 41D DERaILs (O

(Gunmer Crovs lQSZ)quiinued.

FT )

Observation

Conpost + il = 10t/ha

S.N Lond Pertilizer/iiznur __tifet »lot).dti-)sizni-{L3D Top yielding Wield
o! Trial ifane ¢:n° Baszl Yop dressinglsize f.e2 .S fican-1v=0,0 treatnents z/ha
LIPe 1, lce
Hillet only
HIDP idvanced Varietszl 3C kz¥/ha 30 Iz Ii/ha : 8"2 1370 | 352 2) lludke Kodo 2396
14 |Trial on Hillet 1 Bari Compost + TH=10%/ha .8 320 (b) 5= 1304-1 5102
(Intercropped with ifaizc) s T - Hillet + Haize Total
(a) 98-130i-1 5486
(v) sudke Xodo 5274
Pinger Ilillet Vorietczl {iillet only
Trial Surif30 kg F/ha 30kg N/ha [d.on® 0 liflo 142 iTZT KE - 6301-26 | 564
{Intercropped with Haizo) Sompost + Y = 10t/ha (b) 12— 980 ’2L
- :1i1let + Maizc
(a) HD -1305-55 {3789
(v) okhnle -1 5633
Local Zotato Verietzl 2ari - 80kg I/ha 3: lons 1750 - - Yield kg
Otservation Couzost +FYii =20t/ha iper 3H.
(2) urausa 27's¢ 2.20
{3) iale Alu-I 1.60
_ {¢) Hale 41lu-II 1.584
i7.{Lupin Varietal Sari - - 0.90:° 17,50 - - (a) 2lous Neivskii

mutant ACCH g22
14-2214
albus CV, 656

cutter cup

(c) Augusttelius
anarri

v
N
W

*

It

Significant at 1% level
Significant at 5% level

Not significant among trcotrernts.
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SUIIMARY OF FPT RESULTS AND DSTATLS

Table -4
A . 4

, —
S.N, s - Site}Land Type IFertilizer|Earvested] OV # 'Top yielding Varieties| Yield
Trial Nepe r ! aren kg/ha
High sltitude |as per 5 l.inrillo del Bajio 35852
5 Bari | farner's 3,75l 15-3212. Hetnuda Cozposite 3309
| przctice 3.5uitan -~ 1 Seto 2733
1. Maize Varietal r©Fre 4 Mid Altitude i [ 7q.2 2037 l.Z2ctauds Coavosite 4151
Bari el 1 EST 5Tk Sete 2055
3,Local 3593
Low 41titude | = 1.0z2naki 3eto ) 3701
A Bari i " 3.5 11-4F)2.5zt20da Composite 3515
5 Jeto 3128
: 2070
2. Rice Co-ordimnted var. % |§ Khet " - = l2.P0khareli Masino 1e26
— : 1921
: 1338
3. Rie2 Varietzl 779 z Zhet " - = jeololhireli lasino 1197
’ — |_989
1.5 =06 1390
4, Upland Rice var.,7#7 c Bari " Tai 1.i-50] 2. aswti saskata 1126
- ' Chebo 1 8s0
T , “okhle -1 2034
5. dillet Varietal ROl 3 Bari i & eidudke Xalo Koce 1992
Zo2al 1863
--C 343 421
€. Groundnut var, PFT 2 Bari " HZ +Lozzl 309
SCAS7R9. b 266

’
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OILFARM TRIAL PROGRAMMES 19813

Mgize: The selection work for higher yieldine white varieties will
continue until a superior varicty is developed from the white muize
brecding program which is teing conducted at PAC in cecoperation with
NIDF,

A reliable fertilizer recommendation for maize will be made from
the previous maize fortilizer tricls conducted in PAC and in farmer's
field.

Tae high, nid and low altitude trials organized by NMMDP will be

continued.

Rice: A promising variety of main crnp rice, Pokhareld Masino has
already been identified nd the secd midtiplication program started.
K-39 an carly maturing variety has become hiphly successful to impress
the farmers in low cdtitude, This varicty as an early rice, will be
demonstrated widely in the tarpet Panchayats and scod miltiplication

program will be started,

Varietal work on rice will be continued to find out an improved
and superior varicty which will supersade Pokhareld ligsing.

Twice Azolls was brought from Soil Scction, Khumaltar and twice
it died. it the boginning, it multiplied and covered the pond rapidly,
but wfortunately it dicd at the later stape, dpain dgplla will be
brought, vrobably cnother specivs that will survive in this climate.

The intinl evalustion trials and advanced varictal trials on

rice organized by MRIP will be continued.

Finger Millet: This year fingor millet variety Okhale-1, collccted by
NIBP from Ukholdhungn, has shown promising result in the farmers field,
than the local varicties. This varlety will be demonstrated in the
farmers field, Search for still higher yiclding variety will continue.
For this finger millet varietics from NMDP and lecal varieties will be
tested further,
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Py

Unland Rice: Upland rice varictal FFT, carried out in 1982 summer in
the farmers ficld has plven an cneournging result, VI 206 upland rice
variety has already been identificd and this variety will be demon~
strated in the farmers field and sced miltiplication program be started

at the same time,

Varietal trial on upland rice organized by MRIP will be continued

to find out a supcrior variety,
Fertilizer work on upland rice will be carried out,

Sorghun: The soryhum varieties obtainzd from MMDF last year had very
low permination perceentage, hence no varietal trial on the same could
be conducted. This year varietal trial on sorghum will be conductcd
in the low altitude sorghum growing areas of PAC tar: ot Pﬂnchayats.
It has been hoped that some improved varietics will be obtained from
NMDP,

Lommon Boan: Varicty d=21 and few other have been identified as an |
uscful intercrop of maize at hirher altitude. These varietics will be
tested further in the farmers ficld this yuar,

Sovbeant  Seed maltirlication program of Lugle-1 variety has already
been started, Sc d will be distributed to srow it on an intercrop of

maize and for prowins on paddy bunds,

Coordinated varictal triad on soybean organized by GLIP will be
conducted in the future salso.

Sroundnut: Varictal trial en groundnut was conducted last yeaer in
the farmers ficld, from which 4C 343 (from MODP) has shown promising
results,  This variety will be put into demonstrations,

Varictal scleetion work on groundnut with varieties from NODP
will be continued this year also,

Pizeon Peg: Pigeon pea is grown in some of the lew nltitude Pancha-
yats, last year 3 varietics from GILIP were obtained and planted., The



10.

// 233 //

result from this trial was not cneouraging, so this trial will be
planted this year also with early maturing promising varieties from
GLIP,

Lroppinz Systems Trigls: Cropping Systems Trials on the following will

be conducted this yoar;

"Te High altitudc potato bascd

" 2, High altitude maizc based

3¢ Mid altitudc maize hased
4e  Mid altitude rice based
5. Low nltitude rice+maize based

6, Low altitude rice = rice based,
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" Annexture 3

METEOROLOGICAL DATA RECORDED AT

PAKHRIBAS AGRICULTURAL CENTRE

LPRIL 1982 - SEPTEMBER 1982
HONTHLY SUIMARY

MONTH| AVER-| AVER-MEAN KVERACE |DAILY ! SUNSHINE
AND |AGE | AGE |TEMP{ AVERAGE SOIL TEMP. | PRECIPITATION RELATIVE |EVAPO-| AVER{WIND |  HRS (RASS VI, TEMP
YEAR |MiX. | KIN. log EUM. )ITY|RATI- |AGE |SPEEDS)
TEMP.| TP ' | j ox DEW [MT/5
°% |°% 5 CM| 10CH|30Gii|56CH| TOTAL [NO.OF HIGHESTIMORN-DAY |(MM) {POINT TOTAL | AVER-AVER-| LOW-
RAIN- [RAINY, RATN- |ING |TDME IGE |AGE | EST
FALL DAY | FALL [AT |AT DATLY
(M) |MONTH I 2% |[8.401{1 PH
HRS  |AH
WITH
DATES -
TR PRI P I 37,700 5 y - — AN
1982 |23:0 | 12.1|17.6/18.7 | 16.0{20.4120.3) 75.8) 15 P 1 86 | 70 | %% [14.7/0.86 [19%.4 6.4 [9.5 [ 7.5 S
MAY ] v I | 2. o
1982 |26+0 | 15.3/20.7{22.9 | 22.0{24.1|24.3) Wh.0| 10 [F 2.1 67 1 55 | 5.75 [15.0{0.981295. 9.812._6 10.0 N
WH .- - - o 8. 315 .
1982 |23.0 1 16.6/19.8122.3 1 21.5/22.9(23.5|231.5 | 2% |35°2 %60 | 55 | w0 | 5.60 | 17.711.11] 60.6 | 2.0 15.8 [14.3
I01 » 55, 5H .
1982 |23-7117.5/20.6{22.2 | 21.6|22.6 [22.8]252.0 | 25 |,3-2'%5, 93 811 2.75 | 18.9{0.80| 43.0 | 1.4 {16.8 [15.4
A0 53. 501 T -
1982 |23-7] 17.4]20.6122.4 | 21.5/22.6 [22.9280.1| 28 '3:2"51 90 | 93| 2.19 119.2|1.11| 72.6 |2.3]16.2 |15.0. _
e 122,61 16.1/19.4/21.0 | 20.5[21.9 e2.2|255.8 | 22 P31 T g [ 89 | 1.66 | 47.210.m 77.% 2.6 [14.6 |10.5
1962 _ < po.ee o
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IUMIE REPORT ON
MATZE, FINGER.MILLET AND. SOYBEAN, 1983

Abstract

Varietal scroening field experiments were conducted at the Tumle
Agriculturel Centre (LAC) and in its target villages on Maize, Finger.
millet and Soybecan during 1982 season, Amarille del Bajio and Kel.nd
Yellow maize varictics were found high yielding varicties of meize
in FFT, Kakani Yellow and Rampur~1 were indicated superior genotypes
of maize in MDP varietal trinl, Likewise, dirun-2 and Kakani Yellow

were the favourite maize varictics of the farmcrs,

Dalle-1 end NE 1304~43 were shown superior cultivars of i'inger-
millet in V. T., vhorcas Farmer Ficld Triels (FFT) indicated NE 130/~
43 and NE 6/01-26 superior germplasm of finger-millet,

FX=739/ and Ccilest varicties of soybean with maize (Knkani Yellow)
produced highest yidds., PK-7394 and Desoto with maize preduced
highest gross rcturns, Varietal trial showed UPSLY-2 and Rensom
highest yiclders of soybcan, Fungicidal trial conducted on soybeen
indicated that spraying of Dithane M-45 at 20 days interval effectively
controls the fungul discases (F.E.), Weeding trial carried ont .on
soybeen showed that weed removed after 30 days of sowing produces
best results. Larle-" and Colunbus varictics of gsoybecan were found
giving best results vhen sown at 5cm depth.  Spacing trial conducted
on the same varicties indicated that 40cm apart planted crops produce
highest yiolds, Columbus and Lumlce1 were found giving highest yields
when planted on 10th of May and 25th of 4pril respectively, FFT
indicated Lumle~1 as the highest yiclding variety of soybenn,

Introduction
The lumle dgricultural Centre is situated at an altitude of 1675m
with a total area of approximatcly 58 hectares of land. The anmual
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precipitation it receives is 5143mm (203") (an average of 12 years).

The very endeavour of LAC's Agronomy Scction has been to provide
new knowledge and skills on improved agricultural techniques 4o
farmers so that they tecome botter off in their staple crops such as
malze, vheat, potato and legurss thereby improving their livelihood.
To achieve thc above mentioned goodl we conduct simple investipational
exercises (based on the farmers probloms) to back up extersion work
and carry out the later as the main program with an cqual importance

to training nctivitics.

Extension Activitics

T111 now, L.C has boen covering the following mein extension
services in its tarset villages, though, cfforts arc being made to
channel these services to the appropriate agencicse 4 start has already
been made in this rerad,

Services

4, Input supply,

B. Village based sced multiplication program,
C. Sced dressing program,

D, Grain storape program,

E.  Village beased training program, and

F.  Investigntional cxercises on farmers' plot.

Supply of Inputs

Supply of inputs is a major problcm in the hills . becausc of
difficult terrene, lack of commuication and villages situated beyond

the easy rcach,

In the pursuit of overcoming this problem all possible efforts
are being made to miltiply improved sceds in the villages in close
supervision of village based ficld staff and LLC bascd staff, The
results have been excellent on this aspect,

The amount of sced shown in the tablo given below was produced
in the villages by the farmers themsclvesi-
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Sced Distributigg

Year Maize (kg., Soybean (kg.)
1974 28 0
1975 443 109
1976 380 300
1977 700 251
1978 3,920 300
1979 5,526 340
1980 11,517 681
1981 15,685 736
1982 4,800 (to date) Not available
(2,395 K, Yellow + 2405
Arun=2 .

The farmers have also been provided seed dressing and grain storage
Services, These ox:rcises have enabled the farmers to safe guard

seeds and food grains ngainst insect/discases.

The farmers hrve been able to overcome the problems such as how
to apply chemicels and how mich, how to control insects and witil
what etc through the training program conducted in the villages, The
farmers have alse bean yAven training on simple seced selection

techniques, such as mss sc¢leetion, to improving the quality of seed,

Investipational Excreises

Ye have buen conducting simplc trials and investigational exer-
cises at the centre and also in the target villages to find out
appropriate technelopy and high yielding, disease/insect resistant
varictics of major amd other crops, In this cndeavour, we are working

in close collnboration with the National Crop Development Programs,

Materinls / Mctheds / Result and Discussions
Trigls / Investipational “xcreises in the Villages

3.1 Farmers! Fi.ld Trial on Majzes

The performunce of Kokani Yellow has been satisfactory over
the ycars which has given on an averarre 65% higher yield over
locnl types (avcmge of morc than six y(:ars). Howcver, this
maize does not £it in rice based cropping pattern nor is it easily
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adjusted in high altitudes.
to this problem we have buen conducting FFT in the villages and

other varictal selzction at LAC,

have bcen a rewarding one.

Farmers! Ficld Trials were conducted at 17 locations of

On the wholc, the exercilses

which 10 arc reperted below and the remeining scven were

destroycd by hailstonc.

In the pursuit of finding un answer

S1, Varicty /
Tocation Rempur smarillo Mennkamana Kakani drun Khumal ILocal
No, Iocation Comp. delBnjio 1 Yollow 2 Yellow variety
1« Dhikurpolkhiari 4267 5977 2909 3714 4129 L4464 2362
2. Salyan 365 5214 2094 4244 943 3071 3603
3. Bhadaure 1434, 1675 1388 2017 1634 3662 2270
4o Longadl 2770 4027 2978 5189 2089 2790 2718
5 Ghandruk 12 2812 3251 2389 2462 2623 1955
6. Sikha 46T 5253 4386 4273 4404, 4783 1025
7. Dhampus 3002 3861 14,67 2640 2172 3408 2021
8, Ramche 4289 3733 1537 3913 3867 3022 2309
9, Histan-Mandeldl 3010 4587 4826 2930 2002 2589 3477
10, Lekhphat 2105 2276 1369 3780 2456 LO44 1969
Aves Yicld (T/ha.) 3,122 3.946 2,621 3,510 2.816 3,446  2.571
Ranking 4 1 6 2 5 3 7

On an avernre fmarillo dcl Bajio has produced the highest
yield (3,946 t/ha) followed by Kakani Yellow (3.510 t/hn) and
Khumal Yellow (3.446 t/ha). Onc of the favourite varleties of
maize namcly srun-2 has stood fifth in the ranking with an
averap: yicld of 2.816 t/ha. '

Jeross the lecations, smarillo del Bajio has outylelded
t1l other varicties at Dhikurpokhari, Salyan, Sikha and Dhampus.
Similarly, Kinamnl Yellow was obscrved superior at Bhadaure and
Lekhphant, Likowise, Kakani Yellow, Locel, Rampur Composite and
Marakamana-1 were found as the best yielding varieties at
Langedi, Ghandruk, Ramche and Histan-Mandali respectively,

The farmers have indicated Arun~2 as the varicty of their
choice which is reflceted in their sced demand which is an increase
of 92,75% (2405 kg ns compared to last year (1248 kgs.).



Farmers' Field Trial (Lac) (1932)

* Figures in parenthesis P represent the ranking,

Each site had two replications,

s. Dhipur~ Sallyan |Bhadaure Langdi }Ghandruk| Sikhs Dhampus| Ramche Histan- Lekhphant{Hean Yie-
N. Pokhari Mandali 1d (t/ha)
Ny at 12%

N (1) (2) (3) (4) (5) (6) (7) (3) (9)  [(10) moisture _

1. |Raopur 4.207(3) |3.665(3)1.434(6)| 2.770(5) 2.012(7){4.667(3)(z,002(3) 4.289(1)|3.010(4)| 2.105(5) 3.116(4)
Composite

2. 1Amarillo del [5.977(1) {5.214(1)(1.675(2) 4.027(2) | 2.812(3)|5.293(1)|5.861(1) 3.733(4){4.587(2)| 2.276(4) 3.946(1):
Bajio

3.|Hanakasana-1 [2.909(6) |2.094(7)}1.388(7) 2.978(3)| 3.251(2)] 4.335(5) 1.467(7)[1.537(7)} 4.826(1) 1.369(7) {2.621(6)

4. |[Kakani Yellow|3.714(5) !4.244(2)|2.013(3) 5.189(1)]2.389)6)| 4.273(6)|2.640(¢)[3.913(2) 2.930(5)15.789(2) [3.509(2)

5.1arun-2 4.129(4) | 2.943(6)|1.634(5) 2.089(7) 2.462(5) | 4.404(4)| 2.172(5) 5.867(5)| 2.002(7)| 2.456(3) |2.816(5)

6.|Khumal Yellow|4.463(2) {35.071(5) 3.662(1)} 2.790(4)| 2.623(4) 4.783(2) | 3.408(2)| 3.022(6) 2.589)6)] 4.044(1) 3.446(3)

L.1Lbocal variety|2.362(7) |3.603(4){2.270(2) 2.718(6))3.955)1){1.025(7)| 2.021(6) 2.309(5)|3.477(3)| 1.969(6) 2.571(7)

'F' test(0.05) *x 53 *x 3s. *x RE ** s NS * %

CV % 17.806 21,052 {18.159 |14.385 |3.245 27.805 [18.281 |23.101 |32.795 (15.124

L.S.D.at 5% 1.727 t/ha - 0.893t/ha - 0.903t/ha - 1,187t/ - - 0.952t/ha

4nalysis of pooled data

Treatments x Locations

cvs 28.761

L.S.D.at 5% 0.818 t/ha

// ove 7/
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3,2 Minikit Demenstration

3.3

The objcct of the exercise was to popularize improved varie-
ties of maizc among the farmers and also to bring more areas

uwnder improved maize,

i total of 18 minikit demonstration wus put at 18 different
locations but the results were reported only from 13 locations
with satisfactory perfomeance, In the remaining 5 locations

hailstone caused the damage.

Performance of .rune2 (4.685 t/ha) Dharapani (Dhakurpokheri
Panchayat) and Kakani Yellow (4,172 t/ha) st Carpar (Dana
Panchayat) were exccllent,

Farmers' Fivld Trial at_the Centre (LiC/AGRO/T/Mz/2/82)

The objective of the exereise was to find out high yielding,
early mauring, disease rocistant varicties of maize as compare
to recommended variety (Kakani Yellew) and leecal ienotypes. The
trial also aimed to study the yield variation in FFT conductcd

in targes aren with that of experimental plet at the centre,

The “rial was desipmed in BBD with two replications and
the plot size used was 6 m2. Eisht varieties were tested against

local and Kpkani Yellow.
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Resuits:
(Mean of 2 Repli-
cations
t g S8
. ol &5 Lodging % %) . Disl.asc. (0.5) Yield
2 3 5 5|4 ' t/ha.
. n . "

- Variety % Sle % f E @ ® 2 at 12%

5 (o]
g 1815 |4 .8 43 (=l Mois b
+ [ Q £ 13 (r;lﬁ;rg 2 48‘11 ")
5 e |PTE]S o~ Cd il oo I R O }:,.ure
A 1 % 2|8 2|3 8 @ ] s g fo 3

o I I PR RS (SSE RS
01fGanesh-2 |28 | 90{144{176 | g 4 891 61 [3]3[19]2(0(2 |1.786
02 {Manakamanad 23 | 94 [14¢ 182 | 12 0 95( 6112 2| 2{20] 3|02 1,642
03 |Rampur-2 28190(147(163 | 11 0 81 2113} 2|23|3{1]> 1o bdid,
04 |Rampur-1 24 110111571188 | o | o 0130 92 2014{1]0 ]2 1.407
05|Arun=2 30 {85]135(169 5 10 T 3(12 131 2118 3{0 |2 1,588
06 |Rampur C, |19 |98 |157|176 2 |o 971 4] 9|3|1{0]2]1]2 1o 545
07 |Tumle Localf30 |87]132 26 |21 0 138100 4l4lolef4]1]3 1,257
08 [Kakani Y, |28 |on 147@14 14 |0 1221 21122 oh3 2|12 1.838
09 [Amarillo 25 1941441196 115 | o 9713121 21013(2] 13 [2.073

dcl Bajio

10 Khumel Y, {23 (91 146J180 19 |o %512 4512]0 (2 [1.785
'F! = test (P=0,(5) NS
v % 39.24

#* o BT, = Bare Tips,
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Amarillo del Bajio has topped o1l other varieties by produ-
cing the hipghest yield (2.073 t/ha) leaving Kakani Yellow (1,838
t/ha), Ganesh=2 (1,786 t/ha and Khumal Yellow (1.785 t/ha) in
second, third ard fourth positions respcctively, irun-2 was

placed in the sixth position after Manakamana-2,

Arun-2 has token 85 days to 50% silking and matured (135
duys) more or less with the local (132 days).

MMDP Varictal Trial (HMGN) L4AC/aGRG/T/Mz/1/82

The objective of the experiment was to develep superior
gonotypes for temperate region of Nepal, The trial was designed
in BBD with 4 replications., Planting was done on 26 iipril 1982,
Fertilizer was applied @120-60-40 Y5 NFK/ha plus F. L. M, @10t/ha.

The result is summarized brlow:

Treg’g’_"c'“t Varicty Yield (T/ha) at 12 & Moisture

01 Ganesh-2 44361

02 Manakemana~2 4769

03 Rampur=2 4,608

04 lrun-/, , 4472

05 Arun-2 3.565

06 Rampuz~1 5.180

07 Rampur Composite 3,365

08 Khumal Yellow 4,698

09 Sarlahi Seto -

10 Kakani Yellow 5.682
'F' tost (P=0,05) SIG
v % 12,874
L.S.D. at 5% 0.998 t/ha

Kekani Yellow has produced the highest yield (5,602 t/ha)
followed by Rampur-1 (5,180 t/ha) and Manakamana-2 (4,769
t/h&).
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Arun~2 and Lrun~, have taken 79 days to 50% silking and

matured in 129 and 130 days respectively, Rampur 1 was observed
as the latest maturing variety which tock 153 days.

- Rampur-1 (239 cm), Khumal Yellow (237 cm) and Ganesh-2
(227 cn) were obscrved as tallest varieties, whercas irun-2 (208em),
Manakemana=2 (210 cm) ang Rampur-2 (212 em) were found as shortest

varieties,

The highest number of root lodging was found in Ganesh-2
(27%), followed by Khumal Yolloyw (26%) and arun-4 (20%). Fifteen
)
percent root lodeing was observed in Lirun-2,

The highest number of open husk eover was cbserved in

Mannkamana=2 (/44%) tollees ty Rampur-1 (25%).

The occurrcnce of cob rot dizense was noticed highest in
Khumal Yellow (39%) followed by Hanakamana-2 (36%), Rampur-2
(332), Rampur Camposite (294), Ganesh-2 (24%) ang Rampur-1 (23%),
Arun~/4 and Arun-2 have scored below 16% cob rot infection,
Rampur-2 was found the most Suscuptible to common rust followed
by Manckamann and Khumal Yellow. Stulk rot, Helminthosporium,
Physoderma and Curvulinria were noticed in almost all the

varietics,

Inscet damage was observed hiphest in Mannkamana-z, Rampur
Composite and Khumal Yellow,

Breeding Work on Maize (HMGN)

This is the second yar sinee we entered in n breeding
program on high land materials of maize in close collaboration
with the MNational Maize Development i’rogram, Rampur. The
objective of the cxercise was to develop superior genotypes of

maize for higher hills,

Selected Materials were as Follows:

Gancsh-2 Hel f-Sib Selected Lines Selected Cobs -

Female rows - 184 314
Male - - 150




/245 //

The selccted materials werc sent to NMDP for further evelua-

tion,

Fineer Millet

Finger millet as a crop plays an important role in the hill
farming, It dous fairly well even under low rainfall and low fertility
and requirts no spoclal attention in its storage. This crop is rotated
wvith maize,

4t LiC, no work wns den: on this crop till now, However, from
this year we have cntored in finger millet improvement work in close

collaboration with NMDF, Hamour,

Mt/2/82

Thae objective of the trinl -was to screon .2 su'table variety/
varictics of fingur millet under the agro-climatic condition or
Lic,

The trial as designed in RBD with 4 replications, Plot
size used was 2m X 2m, Manuring of nursery was donc with FYM
@ 12,9 t/hn and the trial plets were marurcd with compost @18,5
t/ha, Sceds wore sown in the nursery on 24 Japril 1982 which

subscquently transplanted on 23 Junce 1982, There were seven

treatments.
Trt, No Varicty Headir. Deys Maturity Days Grain Yicld (T/h)
1. NE-6401-26 48 96 1,500 (7)
2,  NE-1305-55 33 73 1.593 (5)
3, Ni-130/-42 59 137 2,425 (2)
4o NE=1304=1 27 73 1,525 (6)
5.  NE-6401-22 92 150 2.013 (3)
6.,  Dallo- 8, 137 2.975 (1)
7. Local{Kale Bhunde) 59 116 1,663 (4)
'F' - test (P = 0,05) HS

v % - 20,559
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The highest grain yicld was produced by Dalle-1 (2.975 t/ha)
followed by NE-1304~43 (2,425 t/ha) and NE €407-22 (2,013 t/ha),

NE=1305-55 and NE 1304=1" took only 73 days to mature whereas
NE-6/01-22 took 150 days and was the lptest variety,

4e2 Formers! Picld Trial on Finger Millct (HMGN) LiC/LGRO/T Mt/ 3/82

The objcctive of the exercise was to find out the best

varigty of millet suitable for farmers' own cnvironment,

L.5.D. ot 5% 0.599 t/ha
L.S.D. at 1% 0.82 t/hn

The trial was designed 4n RBD with 3 rcplications, Plot
sizc used wns 2m X 2m, Marsery wds mwured with FYM @ 12,9 t/ha
and the trial plots were manured wi.th compost @ 18,5 ton per
heetare,  Secds were sown in the nurscery on 10 May 1982 which
subsequently transplanted on 23 June 1982, There were five

varietics incluting o loeal one, The result is prosented below:

(Mzon of 3 Replications)

Trt, . Heading Maturity Grain Yield
No. Varicty Days Days (T/hﬂ‘. )
NE~ 130443 85 138 4,100 (1)
2 NE-1305-55 51 97 2,650 (4)
3, NE=b401-26 58 110 3.200 (2)
Lo IE-143 34 84 2.125 (5)
5, Loonl %0 146 3.000 (3)
'F' — tost (P = 0,05) SIG.
oV % 16, 281
L.S.D. at 5% 0.927 t/ha.

NZ 1304=43 bas ylelded the hiph.st grain yicld (4,100 t/ha)
followed by NE-64,01-26 (3.200 t/hn) and Local (3.000 t/ha).

IE~143 was the carlicst varicty which took 84 days to mature
whereas the Local took 146 days and was the latest variety among
tho tested oncs,



/20 //

4¢3 Evaluation ¢f Lecal Finger Millet Germplasm

During the season, a total of 51 varictics of finger millet
was studied under the cvaluation of varicties of Local Finger -
Millet germplasm of which 25 types were rcceived from the Pakhri-
bas Ligricultural Centre and the remnining 26 locnl varieties were
from LiC target area,. Thesc varicties were observed in a two

replicated observation block.
The varicties werce

Fram FiC ¢ P.C seriecs 1 to 25

LiC Local Types : Khuinjuri locnl, Pokhara local, @arpar -
local, Salija local (4 to E), Sikha local,
Bhuka local, Durlung local 4 & B, Ulleri
Yocal i and B, Sabet local, Gharamdi local,
Puranogaun locel, Ramche local, Lekhphant
local 4 and B, Lespar local, Khalanga local
4 and B, Ramche local 'B' and Durlung 'C'.

PiC-13 and P.iC 18 complote failed to set grains. On an
average grain yicld basis Bhuka local topped the 1list (1.1775
t/ha) followed by Salija local 'A' (1,470 t/ha), Khuinjeri local
(1.450 t/ha), Kelo Bhunde (1,410 t/ha), Puranogaun local (1.330
t/ha), Durlung local 'C' (1.320 t/ha), Lekhphant local 'A'
(1,310 t/ha), PiC-17 (1.285 t/ha), Salija local 'C' (1,250 t/ha)
and Splija 'B' (1,230 t/ha), These germplasms will be evaluated

further with neccssary modifications.,

Soyhean

A moderate crop of soybean was harvested at the centre, Variety-

wise availability of sced is given bolow:d

Te
2,
3.
I

Variety Seed ‘ Kg!

Luml =1 462
Tainung=-3 171
Columbus 135
Daro o)

Total: 837 kg

S===
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This crop is sloiely catching up the momentum as a summer legume.

Farmers are now mtiplying these varieties themselves as a result
of which mwore sceds arc available in villages itself, A collection
of demand for the sced is undefwa.y.

5.1 Triels/Investiration LAC/AGRO/T/Sb/7/82

Coordinated Verietal Trial on Soybean Under Maizo (1982), (HMGN)

The objective of the trial was to find out high yielding
disease resistont cultivar suitable for intercropping envircnment
in hilis,

The trial was designed in RBD with 3 replications. Plot
size used was 9.6 sq.m, (4,8 sq.me net), Fertilizer was applied
@ €0-60-30 kgs N:PtK/ha (for maize), The half dose (30 ks N/ha)
N was applied when the maize crop was at knee high stage, Soybean
seeds were trcated with Rhizobium culture prior to planting,

Crops were planted on 8 May 1982,

The Result is Presented Below:

Ent, Soybean Yield Ran- Maize Yield Ran- Maize + Ran-
whw vemoy B soppem
Moise Mois~
No. Varieties ture king Used  ture king Yield(t/h) king
01 Ransom 0.750 3 K, Yellow 2,805 11 34555 9
02  Sathiya 0.638 2 "3.596 6 4,234, 5
03 1.4 0,565 6 " 2,827 10 3.392 10
04 KS419XKS 505 0,834 1 " 3,389 i 44223 6
05 Celest 0.5,8 8 " 4,002 3 4550 2
06  (300229)-1-8 Shih-
shih X SRF 400 0,361 10 LY (A 4125 7
07  Clark-63 0,351 11 2,899 9 3.250 12
08  Gasoy=17 0.575 5 2.9 12 3.369 1
09 CES-16-103 0.554 7 " 3.135 &8 3.689 g
10  Desoto C,787 2 376 . 5 44497 3
12 Hile 0,337 12 to4.078 2 YAVAL A
'F' - test (P=0,05) s1G,
oV % 17.527

L.S.D. at 5% 1209 t/ha
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The treatment No, 11 (Soybean-FK-7394 (0.511 t/ha) and
Kakani Yellow (4,789 t/ha) has produced the highest prain yield
(5.300 t/ha) folloved by Treatment No. 5 (4,550 t/ha). (Soybean
var, - Celest (0,548 t/ha), Kakeni Yellow (4.002 t/ha) and
Treatment No., 10 (4.497 t/ha) (Soybean var, - Desoto (0,781 t/ha),
Kekani Yellow (3.716 t/ha).

When the soybean crop was considered alone, Treatment No. by
KS419XKS525, has produced the hirhest grain yield (0,834 t/ha)
followed by Desoto (0,781 t/ha) and Ransom (0. ™ t/ha), The
result suggests that Desoto (second ranking when soybean is
considered alone) could be a suitable cultivar wunder maize which
in combination with maize has produced the 3rd highest grain
yield. Desoto being an early variety could fit into crop

rotation easily,

On Economic Terms

With present market price (Soybean - Hs, 5.63/kg, Maize -
Rs. 2.86/kg) the Treatment No. 11 (PK-739 + Maize) has produced
the highest cconomic pross returns (Rs, 16,573.4/ha) followed
by Treatment Mo, 10 (Desoto + Maize) Rs, 15,024.7/ha) and
Treatment No. 5 (Celest + Maize) (Rs, 14,530.9 per hectare),

Desoto was observed as the earliest maturing variety which
took 63 days to flower and 125 days to mature, Hill took 134
days to mature while Sathiya and Celest took 141 days.

The hipghest muber of pods/plant was found highest in
PK~7394 (39 pods/plant) followed by Gasoy-7 (29 pods/plant).
Desoto, (300229)~1-8-Shih-shih X SRF 400 and 11.4 each recorded
28 pods/plant,

Soybean Varietal Trial (Monoculture) (IAC) LAC/AGRC/T/Sb/6/82

The objective of this experiment was to find out superior
genotypes of soybean as a monocrop under the agro-climatic
condition of LAC, The trial was designed in (3 X 3) Balanced
Lattice with 9 replications, Planting was done on 13 May 1982.
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A total of 9 genotypes was evaluated and the result is presented
below:
(Mean of 4 Replicatians)

i[\;;‘;t Variety ﬁg{zr’icgy sz;l %gzld Mfg{ha)
1 Iumle=1 178 2.245 (8)
2 K819 X KS525 150 3.230 (4)
3  UPSLY.2 138 3,661 (1)
4 (30029-1-8) Shin- 146 - 3,105 (6)

shih=SKF 400 '
5  Ransom 145 3.489 (2)
6 Tainugé-B 150 3.243 (5)
7  Local 150 2,680 (7)
8  Sathiya 130 "3.376 (3)
9  Gurans 150 1,706 (9)
'1?, - test (P=O'05) SIG
v 24,261
L.S.Dy at 5% 1,052 t/ha

'UPSLY-Z, an earlyimaturing variety, has produced the highest
mean grain yield (3.661 t/ha) followed by Ransom (3.489 t/ha)
and Sathiya (3.376 t/ha).

Fungicidal Trisl on Soybean (LAC) LiC/AGRO/T/Sb///82

The objective of the experiment was to find out the effecti-
veness of Dithpne M-45 spraying in controlling soybean fungal
L]
diseases (FE, PR) and its response on yield,

The trial was designed in RBD with 4 replications, The
erop was sown on 29 April 1982, The variety used was Tung Chang
Large, Manuring was done with only compost @ 7 t/

Dithane M-45 was sprayed @ 3 gms/1it. in 10, 20 and 30 days
interval, The first spray was glven after 60 days of the crop
sowing, The result is presented below:



1/ 251 //

{Mean of 4 Heplications)

Ent, Plent  Pods/ Grain Yield
Treatment ita.nd T/ha at Rank
No, Harvest Plant 128 MC,
T Control 53 52 2,341 4
2 Dithane M-45 10 Days 50 65 2.689 1
3 "OM4520 0 54 59 2,657 2
A "o Mg530 52 53 2,418 3
IF'-o test (P=0.05) NS
cva 12.233

The highest grain yield was produced by Treatment No, 2
(Dithane M~45 10 days interval) (2,689 t/ha) followed by Treate
ment No. 3 (20 days interval) and Treatment No, 4 (30 days
interva.l). Th> lowest yield was recorded from the Control
(2.341 t/ha).

Cercocrera Leaf Spot (Cercospors seiina Hara) a fungal
disease, was obscrved in all the treatments, Slight occurrence
of this discasc was noticed in the plot having Dithane M-45
sprayed at 10 days interval and intensity of the disease increased
a3 the interval of Dithane M-45 spraying widened causing heaviest
occurrence on Control plots, The result sugrests that Dithane
M-45 sprayed at 20 days interval can check the disease effcctie
vely as the grein yield in this treatment is nearly equal with
that of the hiphest yielding treatment and the mumber of sprays cuts
by half,

J+4 Meed Control Experiment on Soybean (LAC) LAC/AGRO/T/Sb/5/82

The objective of the excreise was to find out the critical
périod of manual weeding in soybean husbandry under the agro-
climatic condition of LAC,

The triol was designed in RBD with 4 replications, The
Crop was sown on 7 May 1982, Fertilizer was applied @ 0-60-30
kg/NPK/ha Plus compost @7 t/ha, The soybean variety used was
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Lumle~1., There were seven treatments, The result is presented
below:

(Mean af s Bemlicetians)

Ent, Plant Pods/  Grain Yield S
Trestment fj“"d (T/ha) at Rank
No, Harvest Plant 12% M. C.
1  VWeed removed 15 days 42 93 1.071 3
2 " n 3 " 57 77 Te455 2
3 n n 45 " 32 74 0.884 4
4 " " tw " 35 97 0.785 5
5 " " 75 34 20 0.399 7
6 Weed removed 59 13 1.589 1
throughout the
crop peried
7 Control 28 54 0,448 6
'F!' w tost (P=0,05) SIG
v g 42,661
L.S.D. nat 5% 0.599 tv/ha,

The Treatment No, 6 (chd removed throughout the crop period)
was the best yielder (1.589 t/ha) followed by Treatment No, 2
(weed removed nfter 20 deys of sowing) and Treatment No, 1
(weed removed after 15 days of sowing). At this stage, the
result supgests that the removing of weed after 30 days of
sowing is as ;ood as weeded throughout the crop period as there
i8 no sirnificant difference in yields between these two
treatments,

Effcet of Depth of Planting Cun Varicty on Soybean Germination
LAC/AGRO/T /Sb/3/82

The objective of the excrcise was to find out the best planting
depth in relation to Soybean permination, Soybean varicties used
were Lumle-1 and Columbus, The trial was designed in RBD with
4 replications, Manuring was donc with compost and FYM @14 t/ha
respectively, The crop was sown on 16 Moy 1982, There were

six treatments. The result is prescnted below:
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(Mean of 4 Replications)
Days to CGrain Yield

Ent.

No. Varicty Emergence  T/h at 12% MC, Rarlk
1 Lumle-1 (5 cm) 7 3.874 1
2 Iumle-1 (8 cm) 10 3.342 5
3 Lumle-1(10 cm) 15 2,827 6
A Columbus (5 cm) 7 3.611 2
5 Columbus (8 cm) 10 3.393 4
6 Columbus(10 cm) 15 3.588 3

'F' = test (P=0,05) NS

oV & 25,399

Soybean seced planted at 5 em depth took only 7 days to
germinate, & om dcpth sowing took 10 days and 10 om depth sowing
took 15 days to emcrge.

Iumle~1 planted at 5cm depth has produced the highest grain
yiecld followed by Columbus planted at 5 cm depth and Columbus
planted at 10 om depth, The rcsult supgests that soybean seed |
planted at 5Scm depth produccs best results,

Soybean Spacing Cum Varicty Trial (LiC)  LAC/LGRO/T/Sb/2/82

The objective of the excreise was to find out the best
planting arrangement for indcterminate and determinate varieties

of soybtan under monoculture condition,

The trial wis designed in RBD with 3 ruplications, Marmuring
was donc with compost only (farmers! pmctice). Soybean seeds
were trcated with rhizobium culture by slurry technique (prior
to sowing)., Sowing was done on 4 May 1982, There were six
treatments, The result is prosented below:
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(Maan of 3 Replicntions)

ﬁgt Varicty , IEEdeS/ .Ifiii{ TG;ﬁigtyﬁ%dm Renk
1 lunle-1 (0 cm) 2 123 2,286 6
2 Columbus(€0 cm) 2 €9 2,822 3
3  Lumle-1 (40 cm) 2 9 2,626 4
4 Columbus(40 cm) 2 69 3.196 1
5  Lumle=1 (30 cm) 2 87 2,609 5
6  Columbus(30 cm) 2 65 3.02 2

'F' = tust (P=0.05) SIG

Vg 6.775

L.S.D. at 5% 0.341 t/ha,

The entry mmber 4 (Columbus planted at 40 cm apart has
produced the hirhest grain yield (3,196 t/ha) followed by entry
number 6 (3.024 t/ha) (Columbus planted at 30 em apart) and
entry number 2 (2,822 t/ha) (Columbus planted at 60 cm apart),
When Lumle-1 alonc is considered, the entry rumber 3 (Turle-1
planted at 40 on npart) has dven the bst yicld, The result

"of the experimnt supcusts thal Columbng and Iumlc-1 planted at

40 cm apart produce hishest yiclds,

‘Date_of Sowing Trinl on Sgytean (LiC)  LAC/LGRG/T/Sb/1/82

The objuctive of the triad was to find out the optimum
planting datcs for promising cultivars of soybcan under the

agro~climatic condition of fumle,

The trind was dusiged in 5plit plot design with 3 replica-
tions, Manuring was donc with compost only @ 23.8 t/ha. Soybean
varicties used were Tamle=1 and Columbus, The result is

presented below:
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(Mean_af 3 Replicatinns)

Trt, Sowing Variety I‘Jlan't Stand Pods/ Seeds/ Grain Yiald
No. Date it Harvest  Plant Pog T/ha at 123 MC
) 2 Lwilon] 36 57 2 5.267 (3)
1982  Columbus 34 68 2 5.182 (4)
5 10-5- Lumle~d 40 64, 2 5,121 (5)
1982  Columbus. 58 42 2 7.7%0 (1)
3 25-5 Iurlel 37 42 2 4+259 (6)
1982 Calumbus €3 by 2 6. 182
10-6- Lunlo-1 57 36 2 3.430 (8) ~
4 1982 Tommm 62 33 2 3.268(10)
256 Lunle~T 45 37 2 3.7%9 (7)
5 1982 Coiwmen 64 36 2 3.347 (9)
6 117 lunle-1 % 10 2 0.152(12)
1982  Columbus 23 2, 2 0.392(11)
'F' = test (P=0,05) SIG
v 26,184
L.S.D. at 5% 1.789 t/ha,

Calumbus sown on May 10, 1982 has produced the highest grain
yield (7.740 t/tn) followed by Columbus sown on May 25, 1982
(6,128 t/ha) and Lumle-1 soun on April 25, 1982 (5,527 t/m).

Farmers! Field Trial on Soybean (In Village) LAC/LGRO/T/Sb/9/82

The objective of the exercise was to find out the yielding
capabilities of improveqd varieties of soybean in the farmers'
Plot and nlso to popularize improved cultivars of soybean among
the farmers,

The trial was desigmed in RED with two replications. Plot
sizo used was 2m X 1, Manuring was done as per the farmers!'
Practice. Sowing of the crop wos done on May 12, 1982,

The result is sumnarized belows
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(Mean of 2 Replications)

Ent, ] Days to Grain Yiuld (T/ha)
No, Variety Maturity at 17% M. C.
1 Lumle=1 180 .3.175.(1)
2 Columbus 112 2,597 (3)
3 Tainung~3 156 2,568 (4)
4 locel 160 3,044 (2)
IF' ~ test (P10,05) NS
v % 22,909

The hirhest yicld was produced by Iumle~1 (3.175 t/ha)
follcwed by Local (3.044 t/ha) and Columbus (2.597 t/ba).
Columbus took 112 days to mature, 20 days after the Local and
took 120 days,

Initial Evalustion of Bean (LiC) LAC/AGRO/T /Sb/8/82

The objective of the cxereisc wis to study the performance

of promising boans under the apro-climntic eondition of LAC,

The trial was desiprcd in RBD vith two replications. Plot
size used was 2n X 2 and Sowiny was done on May 25, 1982, The
result is presented below:

(Mean of 2 Replications)

o, Variuty Mgsﬁi:yo Eaﬁiﬁfﬁﬁd Pioqist g;ﬁigtY%%nd
1 Vinged Bean - - - -
2  CGurans 111 25 12 0.275 (4)
3 Iume-1 180 38 33 1,063 (1)
4 A1 98 35 12 1.038 (2)
5 Local (C:lija) 85 41 13 0.425 (3)
'F' = test (P=0,05) SIG
' 27,679

L.S.D. at 5% 0.43 t/ha.
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Among the tested beans, Lumle=1 was the best yielder (1,063
t/ha) followed by 4~21 (1,038 t/ha) and Local (Sa1ija) (0.425
t/ha), Vinged bean did not germinate.

Swrnary of the Report

" With the hclp from the National Maize Development Program we have
been ahle to screen drun~2 maize variety for ouwr target farmers.
This'maizé; being on carly type, easily fits into the crop rotation
in the hirher hills (6,500' ML), This maize has also been grown
successfully on the paddy ficld as an early crop before the rice,

Minikit demonstration on improved cultivars of maize has been a
significant one as it has achieved its objective, In one hand, this
exercise was ablc to bring larger acreage under improved matze and
on the other hand, it has provided the farmers to select the variety

of maize according to their choice.

This is the second yuar since we participated in the breeding
program in close collaborntion with NMDP, It is too carly to say
anything on this but we hope the cxercise will be a worthwhile one.

In general, Kekani Yellow continues to be the winner maize in

our target area,

For the first time we.conducted a few varietal trials (3) on
finger millet at LiC, Thereforc, our experience with this crop is
Just of one year and it would be wrong to sum up anything on this
crop. However, one year's restlt indicatos Dalle~1, NE1404-43,
NE6401-22, NE6401-26, PAC-17 and some local types as promising
cultivars of finger millct,

Trial works on soybean revealed that Iumle=-1 and Columbus are
best varicty of soybean, These varicties have been doing well in
the past also. Somec of the necw varietics such as PK~7394, Desoto,
Ransom and UPSLY-2 nre proving themsclves as promising cultivars.
Lumle~1 and Columbus planted at 5em depth with 40 cm spacing have



!/ 258 //

produced best results, Spraying of Dithane M-45 at 20 days interval
to control fungal discase on soybean has been as effective as that
of 20 days interval, One weeding given after 30 days of sowing of

the crop has bucn effective of control weeds in soybean crop,
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SUMMER CROPS REPORT, 1982
INTEGRATED HILL DEVEIQPMENT PROJECT

- M.D. Bhatta and
J.S. Gaudin

This report summarisss IHDP activities in maize and fingemillet

duﬁng 1982,

1.

Majize

-y aa

Seed Production

A total of 1.6 ton seed was collected from 10 farmers in 5 areas
Situated within a day's walk of Charikot, the headquarter of Dolakha

district, Janckpur Zone.

In Sindhupalchovk district 500 k3 seed from six farmers were
collucted near the market twon of Barhbise on the Kodari Highway,

The varicties multiplied were: Khumal Yellow and Rampur Composite,

The price paid was s, 10 per Fathi plus transportation cost which
averaged fs,1.82 per Pathi,

Overall the scason was good. It was a little dry at planting time
but sowing was not delayed, The farmérs in our program area generally
cultivated their ficlds better than last year, Cob fermation was
normel. Hervest was delayed by about a week due to wet conditions.
Because of these wet conditions some of the grain became mouldy due to
lack of care in hanging and drying the cobs.

The drop-out rate of farmers in this program has traditionally
been high and this year wis no exception. Of the 78 farmers who asked
t6 be included in the program, 56 bought seed and only 16 sold back some
or most of their harwvest.
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The }ngh drop-~out rate is the result of a mumber of reasons including;
other market cpportuni ties » lack of follow-up by our staff, poor wheat
harvest or poor paddy crep in the ficld, lack of porters for transporting
seed to our centres, goed seed source from the local HMG Agricultural
Farm.

However, the SFIS Frujeet within the AIC geve a seed production
training at Charikot during fiupust 1982 and many of the farmers invited
to participate werc very impressed, This has given a boost to our

program,

The SPIS will take over the supervision of our sced prroduction
program in the future and will work in collaboration with the ADO whose
staff already participate in the ficld work,

From the National Maize Dovelopment Program, two trinls were con=-

ducted and in addition, variety screening was continued from last year,

National Program FFT

Objective' ¢ To find out ‘thL superior maize genotypes for different

apro-cllmatlc regions of the country.

Location ¢ Boneh Panchayat Dolakha district
2100 m altitude
South facing

leplications ¢ 2 (Two)
Fertilization: 120:60:40 k. NPK/ha
Plot Size $ 4 rows 3m long
Spacing 275 X 25 crﬂz
Planting Date: March 24, 1982

Harvest Date : October 8, 1982
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fesults :
Davs to ° Plant Ear Plant No. of Yield
Variety Silk Height Height Stand Ears
Jays)  (em)  (em)  (No.) (No.) (k¢/ha)
Rampur-1 116 149 66 16 17 3889
- Rampur-~2 123 124 49 16 16 3777
Manakamang~2 119 - 166 70 11 12 3444,
Ganesh II 111 149 ar 12 13 3333
Arun=2 107 117 40 13 13 3000
Rampur Comnosite 122 143 €0 6 8 2556
Local Varicty 110 167 90 12 13 1778

B L hutpeed

Objective and Trial desizn were as for the FFT

Location ¢ Sindhupalchowk district
2100 m altitude -

South facing

Results :
Days to Plant Ear FPlant No, of Yield
Variety 50% Silk Height Height Stand Ears
(Days)  (em)  (cm) (no.) (no.) (k¢/na)
Rampur-1 120 149 69 18 21 4889
Manukamana~2 123 130 58 18 20 4822
firun-2 103 7 124 43 18 19 4667
Ganesh-2 112 140 57 15 16 4600
Lirun~/, 105 1 25 41 14 16 4067
Rampur-2 122 150 61 7 8 3889
Khumal Yellow 126 145 72 16 17 3778
Rampur Composite 127 154 54, 11 13 3333

Local 113 193 87 9 1 2Lk,
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Maize Varietal Trial - IHDP

Objective $ To evaluate the pooular varieties of the region
Location ¢ Bonch, 2100 m, South facing
Method : As the two national trinls described in earlier

Planting Date ¢ March 25, 1982

Hatvesting Date ¢ Seccrd week of October, 1982

Resylts :
Plant Ear Plant No, of Yield
Variety Height Height Stand Ears
(cm) {cm) (no.) (no.) (k/hn)

Ganesh-2 150 71 11 12 3622
Hetauda Composite 144, 64 16 17 3406
Rampur Composite 124, 76 10 10 2472
Local 180 79 12 13 2301
srun-2 107 36 8 8 2083
Khumal Yellow 128 8. 14 14 1812

Conclusion of Trial Desults

is the trials werc all basically the same, general conclusions can
be drawn using the whole of the data.

1.  The frun varicties were consistently one month earlier than the

others

2. Khumal Yellow, the most popular variety with the farmers of the
region did not do well but this could be that the altitude of the trials
wvas too high

3. Rampur Composite, the sccond most popular variety was clso net
highly rated within the varieties tested
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4.  Ganesh=2 performed well, This variety was popular in the region
until recently and it is still grown in seed pockets

Manekamana-2. like in last year's trials, did well and could, to=-
gether with Arun-2 for its short duration, be introduced with the aid
of minikits next year,

Rampur-1 was the best of the new varicties that were tested
Extension

Our extensicn service informs us that there is no one variety
that is universally vopular, However, Khumal Yellow and Rampur Compo-~
site are asked for by many farmers and Ganesh-2 is still popular in

some areas.,

& total of 4.5 ton maize sced was distributed to the farmers last
season but the demand could not be satisfiecd,

In the areas where cur sced multiplication program is located,
there is a considerable spreading of new varieties from our growers to
neighbouring farmers. For ¢xample in Tokapur, Sindhupalchowk where
our program has been running for 2 years, we hawn't got back mich seed
but the varietics are wll established in the area and are exchanged
between farmers.

Millet

-t o o

The Project, together with the 4DO, continues to try end find an
improved variety that yields better than the local ones,

This year minikits of two verietics werc received from Agronomy
Division. They were planted at Bonch 2100 m; South facing at Kiranti-
chap 1200 m; East facing,

BNC Triad

e v o

Planting Date ¢ Sccdbed May 7, 1982
Transplanting July 4y 1982

Harvest Date ¢ November 2, 1982 tn Dccember 12, 1982
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Plot Size : 25 m2

Hesults :
Varicties Harvest Date Days to Maturity  Yield (ke/ha)
TE 980 (Dalle) Nov, 02, 1982 179 1600
NE 1304-43 (Okhsle) Hov. 19, 1982 196 1200
Local Dec, 12, 1982 . 219 280

Kiranti¢hap Trial

Planting Date : Sced - June 20, 1982
Transplanting - July 27, 1982

Harvest Date ¢ November 09, 1982

Results :
Variety Yield (xg /ha)
Local 1600
NE 1304~43 (Okhale) 1120
IE 980 (Dalle) 1000
Conclusions

A8 in past years the results lead %o no firm conclusions, Dalle
was better in the higher altitude, -being of shorter duration and
yiclding higher than the local variety. It did poorly in the lower
altitude where the loecal out-yielded - both the improved verieties,
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REPORT OF /GRICULTURE STATION SURKHET, 19g2

- T.P, Giri#

Introduction:

Surkhet Agricultural Station is situated 26 km east of the district
headquarter Birendra Nagar at an altitude of 500' above sea level, The
annual rainfall is 1500 mm. Jfbout 95% of the rainfall is received during the
monsoon (Juﬁe-f.ugust). The anrmal temporature ranges from 4 °C minimm
to 38 °C mawdimum, Frost durine the winter and hot winds during the summer

are usual,

Different activities werc startcd in the station since 1977. Uneven,
terraced land, low fertility, shallow soil depth, inadequate irrigation
facilities, dense forest stubbles are the major problems. The soil type is

sandy loam and pH ranges from 5.5 - 6,5,

1. Summary of Seed “roduction .nd Distribution Work at SAS

The seed multiplication program in rice and meize was carried

during the last summer season,

Sced produced by the farm was distributed to the farmers directly
from the station and to AIC, Tho amount of ricc and maize seod distributed
to the farmers and LIC are given in Table 1, Most seced was distributed
to the farmers of the target area of the station,

2, Genernl Performance of the Last Summer CIBEE

Generally, the pserformance of the last summer crop especially the
rice was very poor duc to very low rainfall during the growing season.-
Most of the people of this district failed to grow their rice crop, The
damage of the ricc crop was noted up to the extent of about 40%, Howevér,
the performance of the maize crop was quite normnl,

—

* = Farm Managor, Surkhet Lgriculture Station, Dasharath Magar, Surkhet,
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3. Result of Summer Crop Trials at SAS

1) General Report

During the last sumier scason, different trials conducted in
the station include the NMDP varietal trials, International Pearl
Millet Observation Mursery and ICRISLT Sorghum Varietal Triel,
Farmers of the target area need the high yielding maize varieties
replacing the locol. This performance is reflected in the NMDP
Varietsl Trial and the varietics being extended in the target area,
The rainfed area of the target Panchayat scek for the crops which
can be grown successfully in the dry rcgions, Intornational Pearl
Millet Observation Nursery and ICRISAT Sorghum Triels conducted in
the station has proved to be a boon to the area,

ii) NMDP Varietal Trial

This trial was planted at SiS during the last summer season,
The main objectives were reflected towards the selection of
superior maize varieties to replace the local varieties, ifter
the compilation of the trial, varieties irun~/ and Rampur-2 were
found better in the area which yielded 2644, and 22/4, k¢/ha, Grain
yield data are presented in Table 2,

3i1) ICRISAT Sorghum Trial

Certain target area of the Si4S has no irrigation facilities,
It is worth while to investigate the crop. which can be grown under
a drought condition. To solve this problem, ICRISAT Sorghum Trial
was planted in the station., The yield data and other interaction
were noted,

Results_and Discussions

Analysis ‘of grain yield data showed that there was highly significant
difference among tho varicties tested, Variety SV 386 produced the highest
yleld, i.e. 3033 k/ha followed by SEV 351 which produced the 2991 k/ha. The
other two varieties produced very low yield (Table 3).
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International Pearl Millet Observation Nursery

The principal objectives of this trial was to provide an opportunity
to grecw and assess the usefulness of early maturity pearl millet grain
varieties, The trial materials were obtained fiom ICRISAT, This trial
was planted at SiS to fulfill the requirements of the people of the areas
where drought prevails, This trial included six entries, five test entries
and a local check,

Results and Discggszions

Analysis of grain yield data showed that there was no any sigwificant
difference among the varicties testec, However, thc highest grain yield was
obtained from ICMS 7773 which yiclded 2320 k/ha whereas Iocal Check yielded
2093 kg/ha (Table 4).

_T_gghnical Services Renderced to the Farmers

Besides research activities, technical assistances have been provided to
the farmers including plant protection, equipment supply, supply of improved
seed of ccreals, vcgctables and other technical know-how to the farmers,

Program for the Coming Scason

Different researcn and cxtension support activities planned for the coning
season (1982/1983) includes:

1s Minikit distribution, supervision and evaluation in the maize crop,
2. Famers ficld trials,

3. Milti-lication testing in the cropping systems,

4« Varictal trial on mize,

5. Low and mid ~ltitude~ trial on maize,

6. Production demonstretion on maize and pearl millet, and

7. International Pearl Millet .doption Trial,
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Isble 1: Production and Distribution of Rico and Maize Sced ('82/'83)

Name of Total Sced Seed Hunded Seed Distributed

the Crop Production/M! to i1 CAT to Farmers/MT Remarks
Rice 5.171 0.5 Le5
Mad ze 47T

e b

Iable 2: Grain Yicld ky/ha Obtained From NMMDP Varietal Trial ('82/'83)

gi' Name of the Treatment Grain Yicld(ke/ha) Remarks
01 Ganesh-2 2133

02 Manakamana-2 2154,

03 Rampur-2 2244,

0,  hrun~, 2644,

05 Lrun=2 1944

06 Rampur Composite 1110

07 Khumal Yellow 1754

08 Sarlahi Seto 1144

09 Farmers! Variety 1400 Collected from

Iocal Area
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Tgble 3¢ Grain Yield kv/ha Obtained From ICRISAT Sorphum Varietal

Trial, 1982 / 1983

S1.No. lName of the Entries Grain Yicld ( k/hn )
01 S. P. V. 351 2919
02 S. P. V. 386 3033
03 S, P, V. 422 1422
04 S P. V. 424 1003
R it RN

Table 43 Grain Yicld ki/ha Results of I.P.C.N. in 1982/1983

S1. No. Name of the Entrics Grain Yicld (k/ha)
01 GaM 73.-K77 2125
02 W.C. 75 2145
03 SC,-H-78 2041
04 Local Check 2093
05 I.C.MS. 7703 2320

0% I.C. M. S. 7829 2218




B.SBART NG YAT, STIDHUL..LCHOWK

Huta Ram Baidya®

This paper is an 'attempt to present you some of the performance of the
villagers particu_arly of Bghunipati area (Basbari Panchayat of the District
of Sindhupalchowk) with Tpil Ipil. This paper does net have the usual
standard method of presenting a paper in a seminar like this. However, it is
hoped this paper will help the Ministry of Agriculture and its departments
like the Department of Agriculture to take up more scientific work on Ipil
Ipil so that i* will help its extension program both at thc governmental level

and at other semi goveimmental or at private nrganizational levels as ours,

Before proceeding further let me locate the area for you und also
introduce the organization involved with the extension of Ipil Ipil in this

area,

Balunipati is a small Newar village on the bank of Indrawati River. Tits
Panchauat at present is Basbari. This village 4s approachable from the Arniko
Rajmarge upto Lamidada, next village aftcr Panchayat. A dirt road to Helambu
atarts about one kilomecter below Lemideda and is now motorable upto Huguwepati,
a distance of one hour walk or 15 minutes drive. Bahunipati is about 2 and a
half hour walk along the bank of the Indrawati River. The road once
constructed needs more work for mntorized transport but it is an easy walk.
Immediately above Bahuniputi on the west mountain side is the Majhi village
of a low income group people and still above this is the Nepal Thoak village,
a Brahmin village,

The altitude of Bahunipati is about 2500 £t and the maximm height, where
Ipil Ipil activity is goin on is about 4500 ft. These are estimates and not
actusl measurements, Over &'l the area where Ipil Ipil is being grown by the

# - Agri, Consultant, World il ihbours,
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farmers is with subtropical climate.

The organization involved in the propagation of Ipil Ipil in this area
is the Baudha Balmnipati (Integrated) Family Welfare Project of the Nepal
Femily Planning Association, The Project has divided Sindhupalchowk into 4
blocks for administrative purposc and Bohunipati is one of the block head- .
quarters, Therc is a Family Welfare Clinie at Bahunipati, run by qualified
nurse staff, Besides Ipil Ipil, the Froject also introduced NB 21 grass,
Jamunapari goat, buffalo, coffce and junar in the area, Native fodder trees
werc also distributed but at present the FProject is concentrating on Ipil
Ipil only for mawimum cost effectivencss results, World Neighbars is ene of

the donor agencies of the Project.,

With this much introduction sn the Pz‘ojeut, 1let me move on to Ipil Ipil
itself., Ipil Ipil (Leucacnu leucocephala) o lepume is a mative of Central
America. The trade relation establiched between the Philippines and Mexico
by the Spanish after the conquest of Mexico helped Ipil Ipil to be introduced
into the Philippines, botween 1565 und 1815, It wont on spreading to
other countries during the 19th century particularly to Howaii, Fiji, Northern
Australisa Indiu, Bast und West Africa and the Caribbean Islands.

It was brought to Hepal by Kiran Mani Dixit from the Philippines in 1957
and he still has one maturcd plant in his yard. Seeds collected from this

plant weru given to the Livestock Division for more work on this fodder tree,

I also brought some Ipil Ipil sceds from the Philippines at the request
of Mre L.P. Sharma of the Livestock Division around 1874/1975 because not

muich seed was available in Nepal then,

The involvement »f the World Neighbours with the BB Family Welfare Project
greatly helped to cxpand Ipil Ipil activities in the Project area, WNot only
the Livestnck Fodder Scction was tapped as a resource point for Ipil Ipia
seeds and its cultural information other centres ocutside the country parti-
cularly India and the Philippines werc tapped since 1976, A nursery was
established at Bahunlpati Family Velfare Clinic area and plants raised from
this nursery were distributed to farmers free of cost. A few contract
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nurseries were encouraged to help the oxtension of this fodder tree in areas
which vere far off from Balunipati. Attempt was made last year (1982) to
find the survival rate of the plants so far distributed in the Sindhupalchowk
District by the Project, Unfortunately, no rccords are available »n the
distributicn prior to 1979, Between 1979 to 1981 a total of 50,954 Ipil Ipil
seedlings were distributed. During 1981 alone 17,895 plants reached the
farmers., The survey indicated a mortality rate of 46.5 percent. Forty sven
thousand two hundrzd and twenty plants were distribated during 1982, We do
not kriow the mortality rate at this time., Hopefully it will be lower than
46.5 percent, '

3t

Ipil Ipil can be divided intn three main types :

1) Hawaiian type : Short, bushy varicties to 5m (15 ft) in height that
flower when very young (4-6 months old). This type flowers year round
rather than sessanally, Comprred with the two types mentioned below,
its yield of wood and foliage is low, its continuous flowering produces
many seeds and it becomes an aggressive weed, This is a common type
native to coastal Mexico that is now widely spread throughout the
‘tropics. Its value lies in its ability to revegetate tropical hill

slepes o puovide firewood and Charcudd and vo shade plantation crops,

2) Salvador type ¢ Tall, tree like plants to 20m (65 £t) in height having
large leaves, pods and sceds and thick branchless trunks, They are
also known as Guatemla types. They often produc‘.9 more than twice the
biomass of the Hawaiian type. Some extremely high yielding Salvador
type cultivars also known as "Hawaiian Giants" are designated as K8,
K28, K67 ctec., and

3) Peru type : Tall plants to 15m (45 £t) like the Salvador type. But
with extensive branching even lower down the trunk. They produce little
trunk but extremely high quality foliage from the hranches, Although
these are highly productive forage varieties, they have only recently

# - Abstract from "Leucaenn - Promising Forage and Trec Crop for the
Tropies" National Academy of Science, Washington DC, 1977.
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been discovered and their use outside Avstralia, Hawaii and Mexico
51111 awaits testing,

Although all precautions were talen at the administrative level to
identify the types and varieties and Sources of the Ipil Ipil seeds received
by the Project, and then distributed to the farmers it was confusing for the
field stoff, Some times sceds got mixed up, plents given to farmers were
not recorded. More than one variety was given to one farmer. All these field.
problems generated a situaticn where wo cannot exactly say or identify a plant,
Attempt is now being made to identiry plants with the famers as far as
pcssible and ulso to estahlish a small mother plant garden to help quality
seed production. Inspite of thesc draw backs, the Projcct has gothered some
information on the performance of Ipil Ipil from the farmers which is
presented here. Terminologics are in farmers language,

Livestock plant ratio:

Dokoful From Animal Feed

Age of Plant Total Roughage

Trees Per Day
A, 18 months 3 2 bullocks 3 angalo rice straw
1 goat 1 Doko Koiralo
B, 36 months 2 { butfalo 1 Doko rice straw and
2 buffaloes other roughage
C. 60 months 2 Buffalo with 1 Doko Ipil Ipil
calf other 1 Doko %

Bhari ‘ricoe straw.

D, 18 months 2 1 buffalo + Doko Ipil Ipil

# Doko rice straw

Note: Four Angalo equal one Bhari of rice straw,

This information seems to be very confusing and it is confusing because
it certainly lacks the precisences which you are all used to. However,
within our limited resources we have not been ahle to develop the manpower
needed tn get such precise information, However, we have derived sume thumb
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-rule guideline for our extension purpose,

1) 'Dépending on the age of the tree, 2 vto 3 trees harvested once every
motith will produce a Doko of Ipil Ipil fodder,

2)  One Doko of Ipil Ipil is adequate for two large animels,

'3)  One Doko of Ipil Ipil should be mixed with one Doko o'f other grass and
% Bhari of rice straw. Based on che above thumb rule it will be safe to
assume that one tree per a large animal per day harvested once every month
will provide enocugh Ipil Ipil for the animal.

In order to make the village farmer spell out this relation with his/her
own experience, the B,B, Project has worked for almost 6 years. Extension
activity wes there from the véry beginning but more happencd since 1981, 4
group of farmers with some Ipil Ipil expericence were invited to be the
trainers for those without. The staff Just acted as organizors of the
training. Some initial motivation was nceded to help the "Knowers" to expose
themselves, s the session moved on it became more and more interesting because
the "Knowers" and "Learners" complctely opencd up and started discussing topics
directly related and relevant to thair interest and situation, in their own

language "without englich",

One idea we introduced in this 1981 training wes how to trnin the Ipil
Ipil so that the trce docs not grow excessively tall and at the same time
dwarf enough so that animals would not brousc on them, This was a suhject for
discussion with demonstration by the farmer/s who had some idea, The best
solution came up as a tree 6-9 fcet high trained to one or two stems with the
foilage canopy above 5§ feet or so. Most of the innovators have now designed

their plants to meet this specification,

We tricd the same procedurc in 1982 with similar success. One important
aspect we included in 1982 was (a) involvement of the ladics of the family
in Ipil Ipil transplanting, core and cutting. The effect is appareni now
with some farmers., Very scon most heights of the Ipil Ipil will be related
with the height of the female members of the family concerned,
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We believe in teaching cne idea or skill to hundred people rather than
hundred ideas to one person. I think we have accomplished some thing in
the Sindhupalchok district particularly in the Basbari Fanchayat in Ipil
Ipil Extension by adhering to this principle, However, we faced & transport
problem in distributing Ipil Ipil seedlings from the nurseries. Because a
Doko full of Ipil Ipil in Plastic tubes is really a man's full loe? and such
& load can carry only about & to 70 plants, therefore, extension of Ipil
Ipil to a distant area especinlly when he/she needs more than one Doko met
with resistance. We are planning to tcach farmers how to grow his/her own
seedlings at his/her own place this February. It is just one skill that
will go to the person upto the beginning of the rainy season. Then it will be

followed by another training how to trunsplant just before menscon sets in,

During 1982 we tried dircct sowing of Ipil Ipil as a manure crop for
maize, Drought of 1982 discouraged us., But we were Iucky to receive the
results from a lady farmer. She has tried this on a small scale. Her maize
yield became two Doko when her usual yicld was one. She planted Kedo after
maize and applied the Ipil Ipil loaves as manure, Her Kodo yield also
doubled, This season she has sclected her worst plot and planted wheat and
covered it with Ipil Ipil lecaves, She did not use any chemical fertilizer -
on this plot. The present look of the crop is very satisfactory, ccording
to her, this plot was never so grecn before, She would like to continue her
experiments with Ipil Ipil leaf manurc in maize, Kodo and wheat agein and

again and with many morc,
One farmer submitted this recipe for the buffalo:

Four Pathi Kedo
One Pathi Ipil Ipil seed.

Grind them in a mill to produce floor. Prepare Kholey feed at the rate
of 2 Mena per buffalo per day, His buffilo has put up weight, Other data is
not available at this stape, '

Ipil Ipil has been termed as a tree with great future in underdeveloped
countries, It has been “ermed o wonder tree, Iiteratures are available on
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this subject from the Philippines Council for Lgriculture and Resources
Research, There are other agencies also whose names and addresses are not
difficult to find out which WN would be glad to provide if needed, However,
since these literatures do not represent our situatiors it will be misguiding
farmers if we base our extersion activities on the findings of other countries
alone and raise the expectation of the farmers on the benefit they could
receive if they plant the trees, It is my feeling that the Ministry of
Agriculture' be involved to undertake some work on Ipil Ipil in more scientific
line rather than be satisfied by some rough observation data reported by some
one like me. I earnestly hope that this workshop seminar will discuss ways
and means to draw up a plan to include some research on Ipil Ipil (1) as a
fertilizer substitute te¢ cur crops, {2) as a feed substitute to livestock

and peultry. I have included on abstract of Somc scientific information

from othor countries on Ipil Ipil for your information in Annex-1,

No cne has tried to feed the . rimal on dried leaf, Some farmers have
1500 - 2300 plants, From my own rough calculation based on farmers
experience it seems that 30-40 mature Ipil Ipil per one large animal will be
wdequate. Peuple havs planted large number to produce fuel wood from their
eroded land or otherwise wiproductive land, It is expected that within a year
or two farmers will be using more Ipil Ipil to fertilize their land particu=-
-larly maize and Kodo after they have heard and seen the lady inspite of this
is also expected that some leaf will te surplns during non-fertilizing periods
and ve are thinking how quickly ve can teach farmers to dry the leaves and
store it for leaner days or sell them as animal feed,

And finally, I thank the organizors of this Seminar for extending and
invitation to me to speak on Ipil Ipil in this gathering,

Apnex=1
A Abstract from Leucaena Based Farming, /H and ig, J ournal, July 1980,

e Leucasna can accumilate 400 - 800k of nitrogen
40 - 80k of phosphorus
150 ~ 300k of potussium
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2, Livestock weight gain/ha/yr. 500 kg

3. Goats can gain 5k in 12 weeks feeding period with ration of:’

4.

5.

9%

30 % rice straw
20 % rice bran
50 % Ipil Ipil dry leaves

Comparative composition (dry wt basis) of Alfalfa and Malawi grown

Leucaena Forage,

Leucacna Tepf alfalfa
Crude protein 25.9 26.9
scid detergent fibre 20,/ 21.7
Calcium 2,36 3,15
Phosphorus 0.23 O; 36
Beta carotene (mg/ks) 536.0 © 253.0
Gross energy (k/g) 20.1 18.5

Low-land rice fertilized with 1.5 t/ha dry leaves incorporated during
land preparation yielded as much as those fertilized with €0 k¢ N from
ammonium sulphate (8 ton and 9 ton computed grain yield respectively),

Uplard rice (IR 36) fertilized with 10 t/ha of frosh Ipil Ipil yielded
4e3 tons of grains which was comparable to those fertilized with
80~30-30 kg NPK (inorgenic) with 4.4 tons of grains.

Maize yield of plots interplanted with Ipil Ipil hedge rows whereby
1/3 of the herbage wis used as fertilizer to maize and 2/3 harvosted
for dry leaves (for feed) were comparable to those applied with 40 kg
N of ammonium sulphate,

an Ipil Ipil planted at a distance of 1 m X 1 m would result in
10,000 tree/ha. 4 tree when mature can yield 2 k of dry herbage per
year, This equal 20 tons/ha.

Ipil Ipil should be at lcast eighd months old to one year before the
herbage is cut for the first time. Subsequent cutting could be done
avery 2-3 months retaining at least one foot stubble height.
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4bstract from Leucaena - promising forage and tree crop for the tropics
National Academy of Science, U.S...

10, Leucaena - Rhizobium partnership is capable of anmually fixing
more than 500 k N/ka, (Equivalent to 2500 k Ammonium Sulphate
per ha per annum.)

11, Each pod may contain 15 -~ 30 seceds,
12, It grows poorly in acidic soils,
13, Natritive value of the leaflets is 27 - 34% protein,

LiDS/ICP: gs
1983



