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EXECUTIVE SUMMARY

This repor: summarizes the resulis from varietal and ths
component technology trials conducted on finger millet
(Eleusine coracana) during the 1984 cropping season., There
wers basically five types of trials run over six locations
and ars summarized as follows:

ENTRIES/ NO. OF
EXPERINENT TREATMENTS LOCATIONS
1. Advansad Varietal
Trial (AVT) 10 6
2. Advanced Varietal Trial
Relay (AVT) 2+4 (Split plot) 2
3. Initial Evaluation
Trial (IET) 16 4
4, Plant Population Trial 5+2 (Split plot) 3
5. Germplasm Observation
Nursery 93 2
TOTAL: 17

The advanced variety trial consisted of slite material
as did thes AVT (R) but the latter was specifically designed
to test finger millet X two maize varieties and their inter=-
actions, The IET and Germplasm Observation Nursery tested
recently introduced local material. The plant population
tested 5 plant populations under tuo conditions, scle and
relay, Almost all of the material wused in the trials was
of Nepalese origin,

Some of the varieties froum the AVT have baen advanced
to farmer's field trials and seccd multiplication programs,
The top six yielders frem the IET werc advanced to tho AVT
and the top ten yieldcrs from the germplasm observation
nursery were advanced to the IE7T, The plant papulation trial
shouwed the importance of maintaining high plant populations
ospocia’ly under relay conditions; houcver, an optimum plant
pcpulation for either condition can not yet be rscommended.
Varietal performances arc discussed in detail in the text.



INTRODUCTION

In Nepal, finger millet (Elecusine coracana) is cultivated
on approximately 122,000 hectares, 1In table 1, the estimated
area, producticn and avsrage production by reqgion and agro-
scological zone @rc summarized. Agro~ecological zcnes are
summarized in table 2, According to the '78/79 statistics,
the uestern region has the highest area under cultivation
accounting for approximately 30% of the total., Kaski and
Syangja districts rank highest (/000 h.) for arca under culti-
vation, whereas Taplejung district has consistently recorded
the highast production per unit arca (1,64 t/ha). These
statistics clearly show the importance finger millet plays in
the Nepalere farming systems, However, it represents approxi-
mately 5% ol the tctal (food) cronped area (rice, uwheat, maize,
millet and burley are cunsidered fFood crops).,

In general, compared tou riee, maize and wheat, finger
millet has becn severcly neglacted in rescarch and extension
activities., In 1979, Oakhale-1 and Dalle-1 were rcleased.
Oakhale~1 was recommended for the mid~to=high hills and Dalle-1
for the mid-hills and inner terai. Houover, these varieties
are not widely adapted and have proved ts be unstable in some
locations. In Lumle, Pakhribas and someuwhat in Kakani,
Oakhale~1 has buen adopted by farmers,

In Nepal, finger millet is a multipurpose crop used for
porridge, chapatis and alcoholic beverages, The fodder is
highly valued and spunt sced from brewing is often fod to
livestock., (Spent sced is thought €9 be ussential for success-
ful hog r2ising.) In some arcns, it is uxclusively uscd as a
staple fond and in others it is often cnjoyed by hard labsurers
who say thoy can miintain the cntire dry on one morning meal
of it's porridge. The carbohy drate and protein chemical com-
position of finger millet (Kade in Nep:1i) grain is 70% and
1% recspectively (12). It is = staple facd in some parts in
Southern India and East and Central Africa (11). It also
has excellent long storaqe capability wvithout deterioration
or attack by prublem sturage inscots. In Nepal in the field,
it is attacked by blast, loaf blight, smuts and stem borors,
Blast (Pyricularia sp.) is by far the most scriaus discase

et e o S v

in Nepal and occurs in pucket areas usunlly in higher hills.

Rs far nas variocus cropping system practices it is usually
grown 2s a sole crop In the terai and inner terai, uhile it
is soquenced or rclayed in lou-to-mid-hill zoncs. The terai
accounts for only 15% of the total finger millet area. In
gonoral, lou-to-mid-hills, i,e. B800-1249 m.a.s.l., finger
mi.let is closely sequenced =fter maize and before uheat.
From mid-hills, i.e. 1250-1699 meass.1l., it is usunlly relayed
with maize folloued by uhcat or fallow, From 1700 m.a.s.l.
and above, up to 2500 meters, it is again groun as a sole
crop in 2 two ycar, threes crop cropping systam, The relay
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cropping system is by far the most predominant pattern accoun-
ting for at least 60% ¢f the total cropped area of finger
millet.

Brecding and sclection for short duration and high yield
(120 days and 2.0 t/ha) could be ane viable future objective
for Finger Millet Decvelopwoent Program (FMOP). Short duration
could possibly incruasc croppine ©2nsity by alleouing for a
third crop after maize/finger mi -t including, but not exclu-
sive to wheat, grain Log.me (counes), oats cte. More funda-
mental research nceds to bue conducted on cropping systems X
variety intoractizn, genctic competitive ability of gcenetypes,
growth habit, compuoncnts of vicld, and genotype X environment
interactions. Befoere Lrovuing van be started it should be
known whether so ci~l 5 .luctizn prea»ams are necessary for
inteicruppiog v tulayenye  Solreralicns betucen cultivar
yields of finger millct in relay =nd sole crops are usually
positive; we have found this in aur oxperiments, Howuwver,
it is not yet knoun if the difrarent cultivars can be uxpected
to be efficient in using varying lovels ©f cnviranmontal reso-
urces. For cxample, the best yenotypes under the sptimum
conditions of monu-cropping nay not 9 th so that will best
suit the more limiting cnviccenments of multipls crupning (4) .
What may be reguired, therofrre, is o multi-l.ocation seleckion
strategy in which varietal sclection is conductad scparately
for different onvironments., Houover, multi-cnvirsnment sclec-
tion strategy will be more costly, but My Provo NECessary
and cfficient because of the aany agro-ecological niches of
apal,

The main wbjecotives of Ehe FMDP arc the iolloieing:

a) Ty iritints eollention af 2 loenl and exotic finger
millet germplasm for selection and for use in a
Future brezding prugram (possibly to ineclude the
world cullaction of Eleusino gnggaaq);

b) To firmly wstablisn and £ continually maintain
contarts wiks - Fher couyntrics where finger millet
is cultivaved in order to reccive and exchange re=-
segarch information and valu-tlc gormolasm (India,
Africa and Sri Lonta) s

c) To develip ~tabic verichios odapted o o wide zons
of cultiv=ti-n vrecificnlly and ecpecially in the midHhill;

d) fo econduct multi-i nal varioctal and ather component
technol gy tricsls ircleding but nrt exclusive tuo
plant populsbion and fertilizer trialsg

8) To identify yicid componerts (ronked nultinle
criterion) o 1id in . future brecding program
undsr both relay and monoculture conditicns;
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f)

g)

h)
i)
)

k)

&

To identify if cropping systems X cultivar inter-
actions and genotype X enviranment intsractions
are significant and to what extent they should hg
accounted for when developing a scound brecding
stratsgy for finger millet; ’

To develop a standardized evnluation system faor
finger millet for use in multi-location tusting,
salection, breeding ctc.;

To integrate finger millet in the Farming Systems
Programs

To conduct and carefully monitor farmur's field

trials to test and better exploit existing varieties;

To cevelop varicties with shart duration (120 days),
resistonce to lodging, stable, high yielding and
good quality;

To identify, abtain and cfficiently use computer
software and hardwarc for ease in the compilation
and analysis of data,
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Table Na. 1 ¢ ESTIMATED ARE&"iNQwﬁiQQHPEL@N OF FINSER MILLET
THROUGHOUT NEPAL 2g§5[b36 (1973 / 1979)
‘ Arpca in hectare
Production in MT.

Develapment Area / —finger Millet —  AVurage Pro-
Districts Area  Production duction t/ha

I, EASTERN REGION

01, Taplejung 1400 2300 1.64
02, Sankhuwasabha 2310 2660 1.23
03, Solukhumbu 1000 1100 1.10
Total : 4710 6260 1.33
B, Mid—Hiil_ﬂggo-
Ico._Zone™ "
01. Panchthar 3730 3360 ‘ 0.90
02, Illam 2430 2860 1.17
03. Terahthum 2120 2790 1.32
04, Dhankuta 4210 3970 J.94
05, Bhojpur 2000 2000 1.00
06. Khetang 1110 1260 1.14
U7. Dkhaldhunga 2200 2040 0.93
08. Udaypur 1430 1130 0.84
Total : 19230 19260 1.00

Ce Terai and Inner

0 e e 0 s et B s o ot 1o s ot o v D e

0%s Jhapa 933 a2 7.91
02, Marang 1000 950 0,95
03, Sunsari 1920 1140 1.1
04, Saptari 370 720 0.83
35. Siraha 2190 1423 J.65
fotal : 6173 5950 0.83
EASTERN REGION
TOTAL : 2998) 30570 7.02

..._.__............._.._...-.——_.___........_.....______._......_.._.._.._.__......_.._..___....__._..._.....__........_._........_

" e ., S e e g G

J1. Dolakha 930 600 1.50
02, Sindhuli 293) 3140 1.07
03. Rasuuwa 483 4690 J.,96

Total : 4310 4200 J,97



Table No,1 Cnntinued:

- . e 4 - o St e it e et o

Zone

01, Ramechhap
02, Sindhuli
03, Kabhre

04, Bhaktapur
05. Lalitpur
06. Kathmandu
07, Nuuakot
08. Dhading
08. Makauwanpur

Total :

01, Dhanusha
02, Mahottari
03, Sarlahi
Ua. Rautahat
05. Bara

06. Parsa

07. Chitwan

Total :

CENTRAL REGION
TOTAL :

01. Manang
02. Mustang

TOTAL

8, Mid-Hill Agro—

01. Gorkha
02. Lamjung
03, Tanahu
04. Kaski
J5. Partat
06. Syangja
07. Palpa
08. Myaqdi
09. Baglung
10. Gulmi
11. Arghakhanchi

TOTAL

2370
2370
1990

180
1280
1400
1800
2010
2400

15480

2730
1420
680
550
280
300
1200
7160

550
550

1100

2700
5950
5420
7000
2250
7000
1940

800
1500
1830
18923

38160

1980
2400
2490

180
1100
1300
2600
2060
3360

17390

570
680

1250

2130
7170
6800
7700
2600
8400
1550

810
1770
2230
2100

42980

0.80
1.01
1.25
1.00
0.79
0.86
1.44
1.02
1.40

1'12

1.04
1.24

1.14

Q.70
1,21
1.25
1.10
1.12
1.20
d.80
1.0
1.18
1.24
1.17

113

o

_————--——_———..—-—.—....-_—_—.__.....-._—_—_—__.....—._—..—-.—-.-._-._—.--.——-—_—-.—_—_—_.
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Table No,1 Caontinued:

01. Nawalparasi 1380 4110 0.80
02, Kapilvastu 450 390 0.87
32, Rupandehi 640 480 0.75
Total 2470 1980 .80
WESTERN REGION
YOTAL 41730 46211 1.1

—-—......—-.—-—_———-—_..-....-—.-—...———--.—.....—.———__..____—__——u——_———-—._-._—_———_—-—

. 200 18 S S g ot g e S o

01. Dolna 650 753 1.15
J2. Kalikot 73J 79] 1.13
03. Mugu 457 590 1.1
04, Humla 739 8393 1.14
05. Jumla 13933 1149 J,.88
J6. Bajura 1002 1259 1.25
37. Bajhang 974 1230 1.24
08, Darchula 623 804 1.29
TOTAL : 6399 7230 1.13
B. Mid-Hill Agro-
zBozstne
01. Rukum 222 250 1.25
J2. Rolpa 621 720 1.16
33. Pyuthan 1209 14020 1.17
J4, Salyan 4339 4709 1.39
15, Jajarkot 1379 1580 1.22
16. Dailekh 153 1833 1.21]
37. Surkhst 551 633 1.39
08. Achham 9CJ 1063 1.18
J9. Doti 1330 1583 1.22
10. Baitadi 932 1061 1.18
11. Dadeldhura 1853 222) 1.23
TOTAL : 1462i) 16970 1.16
C. Terai and inner_ Terai
AgrazEss: Zeonr
31, Dang 4]} 480 1.2
J2. Banke 9471 93) J.09
J3. Bardiya 597 559 1.13
J4, Kailali 1432 1439 1.00
05. Kanchanpur 539 563 1.12
TOTAL 3740 392) 1.08
FAR-WESTERN
REGION TOTAL : 24750 28123 1.17
NERPAL 123413 133140 1.08

w
[a]
0
[u]
.

Agricultural Food and Marketing Services, Kathmandu



Table No.1A: AREA IN PRODUCT. BY REGION AND RANK

RANK
I. EASTERN REGION AREA CULTIVATED 29,981 II
ITI. CENTRAL REGION AREA CULTIVATED 26,950 III
III. WESTERN REGION AREA CULTIVATED 41,733 I
IV. FAR-WESTERN M n " 24,753 Iv

TableNo.18: DISTRICTS BY REGION ABOVE 235) HA AREA IN
COCTIVATION —

I. EASTERN FEGION

T s 0 s o ot e e o e e o s

31, Panchthar 3730
32, Dhankuta 4210
J3. Illam 2433
Jd4, Sankhuwasabha 231)

ITI. WESTERN REGION
A, Mid-Hill

J1. Kaski 7331
32, Syangja 73090
03. Lamjung 5957
04. Tanahu 542)
05, Gorkha 2709

—-————--.—_——-—.-——_—....————_.——_—_-——-——————.———--————-————---—--———n———

- e e 0 e s i e s o 8 e e s e e o e S0

1. Salyan 4323
02, Dadsldhura 1850
03. Dailskh 1520
GRAND TOTAL : 5353 = 43,4 % of total,
WREAR AR -

Table No,2: GENERALIZED AGRO-ECOLOGICAL ZONES

A, Teral and Inner Terai ¢ 0 ~-799 m,a,s.1,
8. Mid=Hill ¢ 800 -~ 1499 Mea,s,1,
c. High~-Hill ¢ 1500 - 2450 m,a,.s.1,
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IT. ADVANCED VARIETAL TRJAL

The objec*.ves of this trial wore to test ten axperimen-
tal lines of diverse geographic origin (Nepal and India) under
conditions of monoculturs (relay at Pakhribas) at six loca-
tions in order tu isclate the lines that porform well at a:ch
site, Tho secondary objectives of the AYT wero to identify
a stable variety and to obseyve the quantitative and qualita-
tive agroncmic characteristics »f each variety,

Varieties Under Studx :

Tt o it in e et s s e ot e s e e o

01, NE-94 02, NE=1703=34 03, Rampur Local
04, Oakhale-1 05, Dalle-1 06, NE-6401-26
07, NE-3801-2 UB. IE~143 (In- 09, NE=1104m13
10. Local Check dia)

Discussion

Ila, Khumn%ﬁgg

Variety mcan performances arg prescnted in tablas
3 and 4 uhile verietal characteristics and duetails of
trial are presented in tables § and 6. Analysis of
?ata ;or thcso trials were aided by computer packages
8, 9).

Varietal performances at Khumaltar wero quite differart
Ehan those from cther locations (sos table 7). NE-94,
NE-1703-34 and NE-3801-2 poarformed the best ‘under monu-
culture conditions' yielding 1899, 1720 and 1467 k/ha of
grain respectively, Varioties were positively correlated
with harvest index R= 0,56, N= 40, P= 0.01. Mean (sun-
dried) forage yiclds ranged from the highest 8.7 to the
lowsst 2.7 t/ha, Rampur Local recorded tho highest
number of productive tillors/plint but was thermosensi-
tive to Kathmandu Valloy; howecver, NE-94 hae the second
highost numbur of praductive tillers/plant and recordod
the highuest yicld, 1E-143 yas enrliest in days to pani-
cle emergence but was n lou yiclder, NE=94 and N£-1703-
34 and NE-3801-2 scomod to bo well adapted to Khumaltarp
conditions, but did not perform woll overall the 6 sitgs
(soc pocled aralysis, table 7,7and 78 and stability analysis).
NE=94 gave 1 relatively low mean forage yield and Dal e=1,
NE-3801-2, NE-6401-26, NE-1104~13 and Rampur Local gave
tho top five mean ferage yivlds ranging from B.7 .o 6.4
t/ha (s6e table 4). The grain mean for all varicties
at Khumaltar was 1281 ky/ha (site mean)

I1I. AVT, RAMPUR MAIZE STATLON

Mean grain perfermances and dotails of trial are pre-
sented in tables 8 and 97 agronomic characteristics arg
summarized in table 10, The tuo local cthecks, Rampur 'ocal
and NE-3 (Local Check No. 2) proved to be Suporior. Rampur
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Local differed significantly from all other varieties; NE-3
and I0-143, ranked 2z and 3 did not diffor significantly from
each othor, Oakhale~1 recorded lowest mean yield, Dallge1
had the highest mean soud weight/head (N= 10{, and Rampur
Local had tho second highest ?7.0 grams), Days to anther
exertinn occurred about 6 days later than days to 50% pani-
cle emergence at Rampur., The mean grain yleld for all varie=
ties was high (1216 kg/ha)

AVT, KABHRE AGRICULTURE FARM

NE-1104-13, NE-3801-~2 and Kabhre's Lacal Check variety
gave tha 3 highest mean yields, 2355, 2093 and 1974 ko/ha
respectively (sec table 12). Detnils of AVT Kabhro and
summary of agronomic characteristics nre presented in tables
11, 13 and 14, The above mencioned varisties, howevar, did
not differ significantly from NE-6411-26, Oakhale-=1 and
Dalle-~1 at p, 0,01 by Duncan's Multiple Range Test (DMRT).
High grain yields wcrag generally well asssciated with high
forage yields, Also, higher mean sowod viight/panicle (N= 10)
Wwas uwoll associated high mean grain yield. Rampur Logal gavo
highest number of productive tillers/plnnt but was thermo-
sensitive and very late (192 days to harvest), NE-94 per-
formad poorly here but had o high number of productive
tillers/plant and was relatively early. Kabhre recordsd Lhe
highest grain site mean 1462 ky/ha; 4572 ky/ha was recorded
for forage site mcan, There uas high plct to plot variztion
in forage yield due tg variation in plant stand and perhaps
uneven sun-drying.,

AVT, KAKANI AGRICULTURE FAQRM

Kakani farm is considered a paor environment (site wean
535 k/ha) due to louw fertility, high altitude (1830 m) anc
blast and septrrin disvaso persistence. Lou rates of photo-
synthesis, and low rates of soil nutrients (possible due to
low ratu of organic matter decompositinrn) are also contribu-
ting factors to louw yiclds at Kakani,

In table 15, results and details of AUT conductad at
Kakani arc presentod. Mean yields did nc% differ signifi-
cantly at the 0.05 p. lovel and a 73% Cob. was recorded,
Poor plant stand, neptoria and poor manpnagement uwere contri~
buting factors &) 1.y yiclds, NE-6401-26, Locgal Check, ang
Oakhale~-1 recorded highest mean grain yields (832, 790 and
783 kg/ha respectively!,

AVT AT PAKHRIBAS AGRICULTURE CENTER

At Pakhribas, the AUT yas conductcd under relay conditions

and results, details and summarips arc presonted in tables
16 through 20. At Pakhribas, Oakhalg~-1 uns significantly
higher in mean yield (P= 0.01) Ly DMRT than bnth PAC hill
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(Local Check) and NE-6401-26. Mecan grain yields for these
three varioties were 1614, 1328 and 1063 ki/ha respectively,
Despite relay concditions with maize, PAC recorded a site
mean of 759 k¢/ha., There was no obscrved finger millet X
maize intcraction (0,05 p.), however, combinsd maize and
finger millet grain yields gave results similar to those of
finger millet yiclds alone, Lodging was observed in all
varietios. High grain yielders uere associated with relati-
vely taller plant types.

AVT AT LUMLE AGRICHLTURE CENTER

Kalo Bhunde, Oakhnlc=1, NE=3801-2 and NE-6401- 26 rec'rded
highest mean seed yields (2238, 1775, 1663 and 1500 ky/ ha) nd
did not differ significantly from onc another (0.01) p. by
DMRT. Mwan results of grain, forage yiclds, details of trial
and summary of agronomic charactoristics are presented in
tables 21 through Z4. Mean grain yield at Lumle uas highly
correlated with mean forage yield (R= 0.95) and harvest index.
Rampur Local variety was rejected cuc te it's lateness and
thermosensitivity, Mean grain y.eld wes well associeted with
mean number of rachi/panicle and plant height. Anther exer-
tion occurred approximatoly 11 days after 50% panicle emer—
gence at Lumle. Lumle recorded a site mean of 983 ko/ha (grain).

AVT, STABILITY ANALYSIS

Genotype X environment intcractions limit the effective-
ness of selection when sclection is basod solely on the mean
performance of cultivars (2, 3, 6), Linecar regroessinn of
cultivar means on thc mcan of all varieties for each site
(site mean) are shown graphisnally (13) in figure® 1 through 10.
Only description of cnvironments (baseu upcn site m:an) cither
goad or psor can be identificd by the method employed here.
Also this simple model can not explain very accurately geno-
type environment interactions, nor can it accommodate or
account for heterogencous cnvariate factors such as fertility,
plant management, cultural prectices (ses Kang and Miller
(7) for mecthods that aceommodite those differences, and
improve genotype X environment interaction and stability
analysis?. Despite these drawbacks, the analysis used here
is a useful tool for quickly revicuing all varieties graphi-
cally (13).

The method can Jescribe a variety as stable, but should
be used in conjunction uwith other methods of analysis and
evaluation of varicties,

A stable varicty has been often used to mean a varioty
that performs relatively the sams (with an acceptable yield
to the farmer) over a given range of environments (2). In
Nepal where a farmer must be able to rely on the yield of his
or her crop yvar after year in order to eat (i.e. subsistence
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farming), and where gnvironmonts, especially those designated
for finger millet, are usually considored poor or limiting a
stable variety could be of greater importance than a varisty
does well in some years and poor in others (within and between
ssason X environment X varicty interaction). Also, there

are compounding limiting factors for finger millet sipce it

is often associated with maize. However, a farmer may be
interested in a varicty thet does v=ry well in a not so pooT
environment, i.e., unstable variety, if he has such an environ—
ment .

In this analysis, n variety is stable if it kis a rala=-
tively low slope, 0.6-0.8, and a high intercept. Oakhale-1
and NE-6401-26, figures 1 and 10, are considercd stable,
Oakhale-1 has very low slope, however, it has a relatively
high intercept. WNE~6401-26 has a higher slope (0.6) and
relatively high intercept (534)., (Another component of the
analysis that should be taken intu consideration is the
magnitude of tho standard error (s.e.) (2, 7.) On the
other hand, with exception to Rampur Local uwhich is highly
adapted to tho terai zone, NE=-1104-13 gave the highest mean
yield (2354 k/ha, figure 8, and the highest slope 1.7.

NE~94 had the sccond highest slope and the louest intercept,
figure 2. Thus, by this analysis thesc latter two variecties
are considerecd unstabla, NE~94 being the most unstable,
NE-3801-2 possesses average stability (b= 1.26) (intcp.= -119)
ES.G.= 512)« Standard errors ranged from as lou as 192
Dalle~1) and as high as 927 (Rampur Local). The Local

Check varieties were different for oach lscation sao they can
not be validly analyzed. (MNote:®pecial care must be taken
when comparing the angles of the dJdifferent slopos since the

- numbers that define the Y-axis change from granh to grapﬁ.

AVT, POOLED ANALYSIS

In tables 7 and 77 pocled analysis of gain and forage yield
of AVT are presented, Tablcs 25 through 29 summarize some
of the characteristics by loeation.

Conclusion for Advanced Varigtal Trial {AVT)

Based on thess analyses, Dalle-1, Oakhale-1, NE-3801-2,
NE-6401-26, and NE-1104-13 will be furtnmer tcsted at hill
stations, Some of thesc varieties will be further evalua-
ted in farmur's ficld trials., Except for the lecal checks
the rest of the varieties will be nut into the observation
nursery. Some cf the best varietics from the IET will
roplace tho discarded varisties frosm the AVT (sce IET
Discussion). At Rampur, Dalle-1, [E-143, Rampur Local,
NE-3, NE=-1703-34, and NE-1104-13 will be further evalunted,
NE-3 and Rampur Local are being further evaluated in farmer's
field trials for the tevai and inner terai.
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With exelusinon to Rampur Local, NE-1104-13, NE-3B801-2,
NE-6401-26, NE-1703~34, NE-1102-12, NE-1001~1, and NE=-1304=1
will be taested over all hilly locations Ffor stability and
adaptation analysis, The latter 3 have bgen advanced from
IET 1984 $SQO LET Discussion XI). (For morg details of 1985
FMDP, sec(17), For detailed information on the methodolagy
used in theso trials for recording the observations and
the morphological charactoristics of varietics and trouatments
the reader is refeorrod to Tamulonis and Singh, 1984 (16).
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Table NoJa ¢
. .

Kabhre Farm
Kakani fFarm

figures 1-10:

Khuymaltar Farm
Rampur Maize Station

Environmental indices

Stability Analysis

Pakhribas Agri. Centre
Lumle Agri. Centrs

£

1281
1215
1462
535
758
983

Lach figure represents a regression line showing
the relationship of an individual variety mean
yleld and mean of 10 varieties groun at each site

over 6 sitaes,
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Table Neo. 3: QUNCAN'S MULTIPLE RANGE TEST (DMRT)
Khumaltar (6.01) P. Level

~—— ———

Mean Grain Yielg (Rounded) Kg/ha_

Variety

NE- NE~ NE- NE~ NE- Ig~- Local Rampur

94 1703-34 3801-2 _ 1104-13 221181 im0 143 Cheock  Looal Oakhale-1
Rank I II I11 IV v VI VII VIII IX X
Yield 1859 1728 1467 1329 1158 1182 1136 1110 S04 580
Any variety under the same line did not differ significantly at the 0.01 level of
prcbability.

HEGRR LR
Table No. 4: CUNCAN'S MULTIPLE RANGE TEST (DMRT)
Khumaltar

T Mean Straw Yield (Rounded) Kao/ha

Variet Dalle- NE NE NE Rampur Local DOakhale- NE- NE= IE-
a y 1 380%2 6401-26 1104-13 Local Check 1 1703=-34 54 143

Rank I Iz HE 1v v VI VII VIII IX X
Yield 8730 858Y 8282 8044 6427 5606 4054 4018 3723 2778

Any variety under the same line did not differ significantly at the 0.01 level of
probability,



Table No., 5 : SUMMARY OF AGRONGMIC CHﬂRACTERISTICS FOR ADVANCED VARIETAL TRIAL . 1984
Location: Khumaltar

Days to Plant Cays No. of WooF 10839 WS ToF Length U, 6F TFean Mean Harvest
. HE. 4o Heads/  Grain Rachi/ of Main of "=¢ Grain Strau
Variety Panicle ?gf)x 55% Tillers/ Plot(C) Weight ain Ear Rachis perr=4 Yield Yis1g Index
Cmerge- N=7h éran © ®1g (cu) (cm) (CL) Heac io, & e
hee o Plant N=4 Grams® M=4(Q M=40 Grams  k/ha kg/ha Rank
(cn) Pan, T=4 r= 4 r= 4 (cL) Rank* Rank+
01.NE-1703-34 83 6E+40 118 2,8+0.6 NK 3,771V i XX NR NR 1728 4018 0.30 11
02.NE~gy 85 55#5.0 134 3.330.6 KR 3.32V1 ° nR NR NR 1599 3723 0.33 I
03,1E-143 76 5593.2 115 3.23.5 NR 3.831I1 NR NR N 1126 2778 0,29II7
04.NE=1104~13 104 B3+1.8 156 2.1H.5 273+61 3.9411 5.540.3  G.14.2  3.741.2 1329 8044 Q.14 Vs
05.Dalle=1 105 84+3.9 155 2.030.4 257464 4161 5,9%0,% 7.0%.z 2.8+0.8 1198 8730 0.12 X
06.Local Check 107 7545 153 2,730.5 MR 2.78IX WK NR R 1110 5606 0.17 IV
07 .NE-6401-26 113 745.7 154 2,830.5 277457 2, 21VIL1 2:5%0.3 7.62.3  3,240.4 1182 8232 G.13 Iy
08.0akhale-1 117 7131159 2,730.5 220%35  2.g0Y 2.2#0.2 7.8%.2 1.430,7 &80 4054 .18V
09.NE-3501-2 116 C9+%.8 153 2.830.6 423F55 .67V S.740.3 6.5%.3 2,7¥1.3 1467 8589 0.15v
10.Rampur Laocal 160  123%:.7 203 5.240.7 MR 3.27VII AR NR IR 904 6427 0,12VII
T T T T T T e e o ‘ T T e 63T R 2B
LSD (kg/ha) 410 3507 0,11

Site Grain Mean=1281
Site Strau Mean=623@

- Rank: II, L VIz, 1V, v, VIII, VI, X, III and IX respectively from seriai no. 1 te 10
- Rank: VIII, IX, X, 1V, I, VI, III, VII, II and V recpectively from serial no., 1 to 40
95% confidence limits (CL) are given wer= appropriate N
XX = NR = Not Recorded,

Number of Gbs~rvations
Number of repititions

o

b
PA



Table No. 5 : AS. DETALLS OF ADVANCED VARIETAL TRIAL AT
“RATHACTAR

Trial Number HE
Design ¢ R.B.D.
Plot Size ¢t 4 X 2m
10 rows 4 m long 6.4 m2 harvested area
Spacing :$ 20 X 10 cm
Replications 4
Seeding Date : 29/5/1984

Transplanting Dt.: 25/i/1984

Seddlings Age ¢ 280 davs

Fertilizer : 40:40:20 (N, P0c, Kzo)
20:40:20 Basal
20: 0: O Top-dress

Elevation ¢ 1145 M.AS.L.
Harvested Area $ 1.6 m2
Spil Texture s+ Silt Loam

Previous Crop ¢ Wheat



Table No. 7 : POCLED GRAIN YIELD ANOVA ALL LOCALES

SOURCE 55 3]3 Ms F p

TRTMTS 3127612.350 7 446801.764 1,942 .091 NS

RE 4236878.690 5 847375.738 3.684 .308

ERROR 8050947 .,540 35 230027,.076

TOTAL 15415438,700 &7 - i -

Locations/ Khumaltar Rampur Lumle Pakhribas Kabhre Kakani Mfean Parformance Over

Eeziszéea____--_____________-_______________-__-_________u_-_“________i‘}i_éizsi _____________

NE-94 13895.30 1338,.33  213.34  337.00 952,389 137 .03 762,67

NE-1703-34 1728,00 1456.00 513.20 731,03 835,00 453,00 388,03

NE-5401-26 1182.00 503.00 1522.32 1563.00 1868.33 852,00 1158.00

Oakhale-1 830.33 297.03 1775.30 1614.900 1342,00 783,00 1115.17

Dalle-1 1196,33 1256,30 538,392 601.00 12793.00 528,03 899,67

NE=3801-2 1467 .39 629.30 16863.33 766,33 2063,00 552.02 1195.00

ITE-143 1136,33 1533.33 237.27 193.33 B66.01 231,33 689,33

Local Check 1113.3J 1833.33 2238.33 1328.09 1974.32 763,03 1545,59
13254 1} 1172,13 1i54.63 825,35 1421.63 536,25

Rampur Local 994.923 2274,3) NR 357.99 899,23 NR

NE-1104-13 1317.3J 139,33 NR 529.30 2354,32 525,30

CV = 45,949

LSD = NS

NR = Not Recorded.

ANOVA Based on B8 varietiss



ro

Table No, 7A: POOLED FORAGE YIELD (KG/HA) ANGVA FOR

THREE COCATIONS

U e k. totane - @ o

anova*t SS Df ms F p
Source
Treatments 9508966 ,7 7 13584238.0 2,79 0.0§
Reps. 48387393, 2 24943500,0 4,95 3,05
Error 68063300J,3 14  4861664,0
Total 211240000,0 23
Locations/ Khumaltar Kathre  Lumle Mean Rank
NE=-94 3723 2231 786 2236 7
NE=1703-34 4318 1917 1106 2347 6
NE-6401-26 6282 6417 1200 5294 4
Oakhale-1 4054 3233 1625 2971 5
Dalle-1 8732 4283 9509 7504 1
NE=-3801-2 8589 5883 14556 5309 3
1E-143 2778 1133 750 1554 8
Local Check 5696 9383 1838 5839 2
NE=1104=13 8344 5117 Np#* 6581
NE=-1305-55 N NP 925 925
Rampur Local 6427 3917 (Late) 5172

53.41%

* = NP = Not Planted
+ - ANOVA based on 8 varieties.



Table No, B8 : DETAILS OF ADVANCED VARIETAL TRIAL AT RAMPUR

- vty

Trial Number v 2
Design : R.B.D. ?
Plot Size $ 4 X 2m 10 rows 4m long 6,4 m° harvested area
Spacing $: 20 X 10 cm
Replicatiens : 4
Seeding Date : 7/2/1984
Transplanting Date: B8/3/1984
Seedlings Age ¢ 30 days
Fertilizer ! 40:40:20 (N, Po0ss KZO)
20:40:20 Pasal 3/6/1984
20: 0: 0 Top-dress 1/9/1934
Elevation 228 m.a.s.1l.

Sandy Loam
Finger Millot

Soil Toxture
Previous Crop

1. Rampur Local 6. Dalle-1

2. Local Check 7. NE~S4

3. IE~143 8. NE-3801~2

4, NE=1703-34 9. NE~6401~26

5. ME-~1104-13 10, Oakhale-1
ER TS

Table No. 9 : ADVANCED VARIETAL TRIAL FONOCULTURE, RAMPUR

Mean Square 21,652,689

Cv % 12,11

Lsp(o.01) P. = 288,59

DMRT__Mean grain_yield roundcd KM/ha)

"""""""" Rampur LCocal™ —"TE=""NES™ "~ NE- Dallc= NE= NE- NE~ Okha-

i

ariety ocal Check 143 1703 1174 3801~ 640

36 13 1 9 2 26 le=1
Rank I 1 [ o V1 VII VIII IX X
Yield 2274 16335 1503 1458 1309 1256 1098 629 503 297

- TSIy s . vmaretee
S a e r e s s p e g a—

e e st vi st A e—y

Any variety under rnc line indicates they did not differ signifi-
cantly from each ~ther at (0.01) probability level.
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Table No, 13 :

Location: Rampur

SUMMARY 9F AGRONOMIC CHARACTERISTICS OF ADVANCED

VARTETAL TRIAL, 1T 88 %

Days to Days to Days to No. of Tesn o, " Seed UL,/ TPlant FL. Mean Grain
Anther Maturity Froduc- cf Heads

Panicle (Date ticn Harvested/ Head/ Yield and

Variety Fmer— Exer-— of Har- Tillers/ plot(cL)
tion vest) Plant 95% Rank (xg/ha)
gence M=4 Grams (cm)
—— e - —— =4 —_ ..

Rampur Local 108 116 165 2 464426 7.0 128 2274 1
Local Chgeck 57 73 109 1 310131 4.0 B85 1833 11I
(NE=3) .
IE-143 64 70 109 1 284437 5.0 83 1503 I11
NE=-1703=34 67 73 109 1 716i94 5.0 88 1458 IV
NE-1104-13 85 S3 142 1 259i57 5.5 119 1309 V
Dalle=1 84 93 142 1 250i31 8.5 117 1256 VI
NE~34 82 89 129 1 172+24 6.5 106 1083 YII
NE-3801-2 86 93 122 4 222130 5,3 =¥ 629 VIII
NE-6401-26 89 94 129 1 205121 €.3 94 503 IX
Oakhale-1 82 98 129 1 131120 4.5 86 297 X
C.V. % = 12,11
LSD (0.01) P 289 ky/ha

Ne straw yield was taken duc tse

balance.

Lodging was asbserved in R

0 - 5,

ampur Local, 3 on

lack of appropriate

a scale

Site Srain Mean= 1216



Table No.11: DETAILS OF ADVANCED VARIETAL inrIAL AT KABHRE

e

Trial Number ¢ 3

Design : R.C.B.D. 2

Plot Size : 4 X 2m 10 row 4m long 6.4 m” net harvested
Spacing ¢ 20 X 10 cm

Replicatiens I

Seeding Date : 12/6/1984

Transplanted Date : 17/7/1984

Seadlings Age ¢ 35 days

Fertilizer 40:20:0 (N, P,0 and KZD)
20:20:0 Basal 17/7/1984

20: 0:0 Top-dress 1/11/1934

Elevation ¢ 1700 m,a,s.l, south facing
So0il Texturs :$ Medium

Previous {rop ¢ Maize

Fertilizer ta

Previous Crop ¢ 80:40:0

w3kt KR

Table Ng,12: ADVANCED VARIETAL TRIAL MONOCULTURE AT KABHRE

CV = 37,53%
LSD = 941.30 (J.n5) P k/ha  (S)
DMRT= (0.,05) P mean grain yield (k3/ha) (rounded)

Variety NE- NE~ Lcocat NE- Oakhale= Dalle- NE- NE~ Rampur
1104~ 3801-Check 6401~ 1703~
13 2 26 1 1 34 94 Local
Rank I II ITI IV v VI VIT VIII IX
Yield 2355 2093 1974 1868 1342 1279 999 952 B899

e t— o kA 6 St S

IE-

143

B66

Any variety under ome line indicatass they did not differ signifi-
cantly from each other at the (0.05) P level by OMRT,
R L
Table No, 13: ADVAMCED VARIETAL TRIAL, 1984 MONOCULTUR
Looation T Kpuhsg Fa o= e 1200 L NONOLULTIRE )
CV = 57.72% .
LSD = 6445 ky/ha (Mean Vicld Rouncded) ki/ha
Variety Local NE~ NE= NE- Dallo- Rampur Oakh- NE~ NE=- IE-

843% 38+ 1104~ 1733~
Check 26 2 13 1 Lncal ale-=1 94 34 143
Rank I II ITII IX Y VI VII VIII IX X

Yield 9983 640J 5883 5117 4283 3917 3233 2237 1917 1133

Any variety undor one line indicates they did not diffor signi-
ficantly a2t the 0,41 level of probabilisy by- 150,



Table No,14: SUMMARY OF AGRONOMIC CHARACTERISTIGS FOUR ADVANCED VARIETAL

TRIAL, 1984

Logation: Kabhre Farm

Mean Mean No. of Mean No. Mean Shatt—= Mean TMean Mean Tean Mean

Days Days Prod./ of Heads Seed ering Plant Plant Strauw Crain
Variety to to Tillers/Harvestsd Wt./ B8eha— Pop./ H:, Yield Yiald Harvest

Pan, 75% Plant Plot Pan. viour ha ¥ {(em) znd Pank 2nc

Emer- Broun ear (g) 0-5 1300 (xa/ha) Rank Insex

gence Pan, - - —— . —— (ie/ha) - -
01.NE=-1104~ 95 153 1.5 373457 3.8 2 431 76 51171V 23551 «32

13
02.NE-3801-2 G8 158 2.1 399471 4.1 3 391 63 5833111 209311 « 2C
03,Local Chk 99 152 1.4 356+195 3,¢€ 1 319 513 95831 1874111 .10
J4.NC=-6411-2€ S6 153 1.6 3564173 1.6 1 359 5¢ 643011 64231V 2%
05.0=khale-1 98 155 1.8 385+147 2.5 1 359 &7 3233VII  1242d . 2C
06.Dalle-1 97 159 1.3 255+198 2.9 1 372 57 4283 1279VI .23
J7 .NE17383-34 91 133 2.1 340475 1.5 3 331 46 18171IX 998VII .34
08.NESZ 84 122 2.7 436+40 1.7 1 391 44 2233VIII c52vIii ,30
38.Rampur L. 129 19¢ 3.0 5244308 1.4 2 50¢ 55 3917V1I 89971X .19
10.1E~143 86 132 2.6 427+125 1.2 1 283 45 1133X BeeX 43
¥ o= 3773 CU %= 52,72 37.53

LSO = 6445ig/h2 941 k/ha

Site Grain Mean=14€2
x/ha
Site Straw Mean=4752
k3/ha

No lodging was cbserved in any of the varieties.



Table No. 15 : FINGERMILLET ADVANCED VARIETAL TRIAL, 1984
7

Location: Kakani,

Trial No. t 4

Design ¢ R.C.8.D,

Heplication : 4

Plor Size : (10 reus 20 cm apart 3 m long)

Treatments
Fertilizer

Seeding Date
Seedling Age

Net harvested area - 4.8 m<2
10

. a )
40340120 N, PO, K0

20:40:20 Basal application

20: 0: 0 Top=-dressing

May 10, 1984 (2041/1/28)
3B days

Transplanting

Dale : July 6, 1984 {2041/3/23)
Sl. Treat~ Grain Days to Days to PLant -
Y Panicle Maturi- Ht, Disease (Septaria learf spot)
ield C o
mer- ty cm, 0-5
No. ments ky/ha qance
01. NE94 1071IX 92 175 40 3
02, NE-
3801-2 5521V 95 184 48 3.7
03. NE=
1703-34 499VII 89 175 33 3
04, IE143 207VIIT 99 175 43 3
05, NE-
1104-13 525VI] 94 173 41 4
06. Oakhale
1 783111 89 184 25 3.2
07. Local
Check 79011 93 187 32 3.7
08. Rampur
Local - 120 - 35 77 4.2
09. Dalle-1 =26V 95 187 36 2.5
10. NE-
6401~
26 8321 98 184 37 3.5

a
w
®1

Site Grain Mean X
ANGVA

(NS)
cu_ 73%



Tablo No, 16: ADVANGEQ VARIETAL TRIAL RE
Location ¢ Rakhribas Aqri. Center (PAC)

LAYED WITH MAIZE

LSD = 246.57
CV = 16,59%
DMRT = AVYT PAC Mean Crain Yicld (Rounded ky/ha)

Variety Oakh=- P50 NE- NE-  NE- NE- Lslle= Rampur NE- IE-
6401- 3831~ 1703~ 1134~

ale~1 ,ill 26 2 34 13 1 Local 94 143
Rank I II I1I Vv v VI VII VIil IX X
Mean
Yield 1614 1328 13063 766 731 629 631 357 307 193

————— v oo v——

N - i 0 ot v g .

Any variuty under onc line indicates thoy did not differ signi-
ficantly at the (3,01) p. leval,
LT X S
Table No. 17: ADVSNCED VARIETAL TRIAL
Location : Pakhribas Agri. Center (PaC)

Maize Grain Yield (k/ha) Variety: Arun-2, Maize Yield alono in
association with different variotiss of finger millet,

LSD = NA
CV = 21,21%
DMRT = NA

Variety interaction was not absarved
Variety PAC NE- Oakh- NE- Rampur Dalle- NE- NE- NE= IE-

1703~ 3831~ 1104 6431
Hill 94 aia-1 34 Local 1 2 13 26 143
Rank 1 Il  III 1V v VI VIT  VIIT IX X
Yield 2990 2872 28091 2695 2643 2578 2467 2388 2297 2966
L2 LR S R
Table No. 18: ADVANCED VARIETAL TRIAL, 1284
COABINED MATZE AND FINGERMTTIEY GRATN YIELD (KG/HA)

T 200 = v e vt e s - o am

Location ¢ Pakhrilbas Agri. Center_(P3iC)
LV = 17.42%
LSD = (3.91) p. = 1137.44 (ka/hn)
DMRT =
Varicty O+kh- PAC  WE- NE- NE- ME~ Dalle- NE- Rampur IE-
1703~ 6431~ 3801~ 1104~
ale=1 Hill 34 26 2 94 1 13 Local 143
Rank I I  III IV v VI VI VITI IX X

Yield 4415 4339 3426 3361 3233 3179 3129 3047 30439 2259

o e ot e v -
- rr————




Table No, 18: SUMMARY OF AGRONOMIC CHARACTERISTICS FOR THE ADVANCED VARIETAL TRIAL 1984

Location: Pakhribas Agricultural Centre (PARC).

Tays to Days £6 PLant SHaEE= Lodoing ~Malze Yi¢Id “Finger WMillct and FIrnger Millet

Vari ek, Panicle 95% Hi ering ke/ha and Maize ka/ha =nd Alone Yield
arxecy Emer— Broun e Low, Micd, 0=~ 5 Rank Rank k3/ha and Rank
gence Pan. Cm. High
Oakhal g=1 128 195 80 L 4 2801 III 4415 1 1614 1
FAC Hill 140 202 33 L 4 2980 1 4266 Il 1328 11
NE-6401-26 124 197 77 L 4 2297 IX 3560 IV 1063 III
NE-3801-2 127 194 66 L 4 2467 VII 3233V 766 IV
NE-1703-34 99 161 57 L 4 2665 1V 3426 111 731V
NE~1104-13 109 169 56 L 4 2388 VIIZ 3017 VIII 62¢ VI
Dalle-1 102 178 68 L 4 25378 VI 3129 VII 601 VII
Rarmpur Lscall65 NR 68 L 4 2643 V 3000 IX 357 VIII
NE-94 93 156 46 L 4 2872 11 3179 VI 307 IX
TE~143 80 151 48 L 4 20586 X 22239 X 193 X
NS HS HS
cv = 21.18% 5.51% 16.59%
LSD = - 11374/ ha 247 g/ha

Site Grain Mean = 758
NR = Not Recorded.



Tqble No.19 ¢

DETAILS OF ADVANCED LARIETAL TRIAL AT PAC

Trial Number
Design

Plot Sizs
Spacing
Replications
Segeding Date
Transplanting
Date
Seedlings Age
Fertilizer

Elevation

Soil Treatment
Seeding Date
Days to Silkimg:
Days to Mat, @
Insecticide
Application :
(General Sys-
temic)

B. L
2m 10 rous
0 X 10 cm Maize: 1 X 0.25m tuwo recus/plot

.C.
X

SENN TG

10/5/1984

24/6/1984
45 days
Maize: 60:30:0 N, PoO0s, KoO; FYM: 10 t/ha incorpo-

30:30:0 Basal rated before

planting maize
30: 0:0 At Knee~High
Stage
Millet: None
1750 m.a.s.l, north face , Terrace namo: Dhaulagiri
BHC dust (5%) @20 ky/ha incorporated
Maize: 24/4/1984 75% silking: 11/7/1984

79
133

21/5/1984 furadan 2-3 gramsplant

L2 R
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Table Wo.21: DETAILS OF TRIAL OF ADVANCED VARLETAL TRIAL A} _LUM

Trial Number P 6
Design : R.C.B.D.
Plot Size $ 2 X 1m
Spacing ¢ 20 X 10 cm
Replications Ha
Sgeding Date : 5/5/1984
(Nursery)
Transplanting
Date : 26/6/1784
Seedlings Age : 52 days
Fertilizer ! 40:40:20 - i N and all P:K basal
N top~dress 6 weeks aftar transplan-
ting
Elevation ¢ 1675 m,a.s.l.
Rainfall : 5143 mm.,
DT IR )
Table No,22 : ADVANCED VARIETAL TRIAL, LUMLE
CV = 51,47% '
LSD = 1,030.91
DMRT (Grain Yield Rounded) #g/ha
Variety Kala Oakh- NE= NE- Dalle-~ NE- T E- NE~- N E~
3801~ 6401~ 1703=- 1305~
Bhunde ale-~1 2 26 1 34 143 94 55
Rank I II III IV v VI VII VIII IX
Yield 2238 1775 1663 1500 538 513 237 213 175

———— o i eyt

—————y Y i . 5+ P e .

Any variety under onc line indicates they did not differ signifi-
cantly at the (9.01) probability level.

LA RS 20

Table Na, 23: AVT STRAW YIELD (KG/HA) X (10)%*, LUMLE

Cv 8,74% (HS)

LSD = 204,31 (0.01)

OMRT (Straw Yield X 10 Rounded) kg/ha

Variety Kalo Oakh- NE= NE= NE= Dalle= NE~  NE- 1E-

([}

3801~ 6401~ 1703~ 1305~
Bhunde ale-1 2 26 34 1 55 94 143
 Rank I II III IV v VI VII VITI IX
Yield 1838 625 1456 1200 1106 9350 925 786 750

B e S ——,

Any variety under one lirc indicatos they did not differ signifi-
cantly at the (0.01) probability level.


http:1,030.91

Table No, 24: SUMMARY OF AGRONOMIC CHARACTERISTICS FOR ADVANCED VARIETAL TRIAL, 1984

Location: Lumle

Days to M=4 Days tc Days to No. Prod. Wo. o; Plant™ S5trau Grain  Harvest
. r=4 of Till- Rachi . .

Variety Panicle Anther Matu ers/per Main At. Yield Yield Index and

Emer—~ Exer- Tity plant Ear cm. Mean & Mean &

- Mo
gence tion ?;Z Q:g Rank Rank Rank
I (15 —_ -

Kalc Bhunds 125 136 182 3 8+1.3 S0+11 183801 22381 11 I
O~khals-1 133 145 189 2 5+1.0 87+ 5 16250I1 177511 .10 ITI
NE-3831-2 119 131 182 2 5.,5+1.0 38+ 4 14560II1 1663111 .10 III
NE-G401-26 108 115 168 2 6.041.884+11 120001V 5001V «12 I1
Dnlls=1 120 136 188 2 5.240.8 78+19 9500VI 538V .05 IV
NE=-1703-34 91 105 149 4 SH1.3 73+ 9 11060V 513VI U4 v
I1E~143 72 82 147 2 - 4,0¢2,3 33+ 9 7500IX 237VII «03 VI
NE-94 130 110 144 3.5 4.5+0.8 52+ 4 7860VIII 213VIII .03 VI
NE-1305-55 100 110 146 3.5 4,860.8 59+ 5 3250VII 175IX «3J2 VII
CV = 164.47%  51.47% 30.63%
LSD= 338 ig/ha 1301kg/h 9.23
(CL;= 95% confidence limit, Site Grain Moan= 983 k/ha

Site Str

aw Mean= 11811 %3/h



Table No, 25: CHARACTERISTICS OF ADVANCED VARIETAL TRIAL BY
' BY COCATION 1984

Characteristic
Days to 50% Panicle Emergence

Variety ﬁggmal‘ Rampur LAC  PAC  Kabhre Kakani
NE=94 85 82  iu) 93 84 92
NE=1703-34 83 67 91 99 91 89
NE~-6401-26 113 B6 138 124 96 98
Oakhalo=1 117 82 133 128 98 89
Dalle-1 105 84 120 102 97 95
Rampur Local 163 108  NR 165 129 NR
NE-3801-2 116 86 119 127 98 95
IE~143 76 64 72 80 86 99
NE=1104~13 194 85 NP 109 95 94
Lacal Check 107 67 125 140 99 93
NE=1305-55 - - 122 - - -

N.B.: Local Check differs at each location

NP = Not Planted
NR = Not Recorded

FoE TN BT R Y
Table No, 26: CHARACTERISTICS OF AVT BY LOCATION, 1984

Charanteristics:
Mean Bays to Maturity:

Variety Khumaltar Rampur LAC PAC Kabhro Kakani
NE=94 : 134 129 144 156 132 175
NE=1733-34 118 109 143 161 133 175
NE=6401-26 154 129 188 192 153 184
Nakhale-1 159 129 183 195 155 184
Dalle-1 155 142 188 178 159 187
Rampur Local 233 165 NR NR 196 NR
NE-3801-2 153 122 182 194 158 184
IE~143 115 133 147 151 132 175
NE=1134-13 156 142 NP 169 153 178
Local Check 153 1039 192 202 153 187
NE~1305-55 - - 146 Ralay - -

NeB.: Local Check differs at each location

NP = Not Planted
NR = Not Recorded



Table No. 27: CHARACTERISTICS OF AVT BY LOCATION, 1984

Characteristics:
Plant Height (cm)

Var,/Loc. humaltar Rampur LAC PAC Kabhre Kakani
NE=94 55 106 52 46 44 40
NE=1703-34 66 80 73 57 46 33
NE~6401-26 74 94 84 77 54 37
Oakhale-1 71 30 67 8] 47 25
Dalle-=1 R4 117 n A8 57 36
Rampur Local 120 120 30 60 S5 39
NE=3801=-2 80 82 NR 66 63 44
I8=143 53 g3 53 40 40 43
NE=1134-13 83 119 NP 56 76 41
Local Cihuaclk 73 03 23 03 60 32
NE~1305-55 - ~ 59 - - -
Relay

—— —

N.B.: Local Check differs at each location

NP Not Planted
NR Not Recoarded

U]

HHRARANR

Table No, 28: CHARACTERISTICS OF AVUT BY LOCATION, 1984

Characteristios:
Number of Production Tillers/Plant

Var,/Loc, Khumaltar Rampur LAC PAC Kabhre Kakani
NE=G4 3.0 2 3¢5 NR 2.7 NR
NE=17073-34 2.0 1 4 NR 2.1 NR
NE=6401~26 2.8 1 2 NR 1.9 NR
Oakhale-1 2.7 1 2 NR 1.6 NR
Dalle-1 2.0 2 NR 1.3 NR
Rampur Local 5.2 1 3 Nt 3.0 NR
NE=30801-2 2.0 1 2 NR 2.1 NR
IE~143 3.2 1 2 NR 2.6 NR
NE=1104~-13 2.1 1 NP NR 1.5 NR
Local Check 2.7 1 3 NR 1.4 NR
NE-1305-~55 - - 3.5 N - -

LY

N.B.: Local Check diffors at sach location

NP= Not Planted
NR= Mot Recorded,



Table No. 29: DISEASE REPORT FOR DIFFERENT LOCATIONS FOR

THE AVT, 1904

Diseases by Location Khumaltar Kakani
3 - 5 Scale 1 = 5 Scale

Variety Eifii.éigqggij Septoria Soptnrii Blast
NE=3801~2 2 2 0 3.7 0
Local Check 3 J 3.7 J
Rampur Local J 1 0 4,2 U
NE-6401~-26 0 1 3 3.5 J
NE-94 J 2,5 a 3 d
Dalleg-1 1 1 1] 2,5 3
NE=1104-13 J 1 0 4 0
NE-1723=34 0 2 0 3 0
Oakhalg~1 3J 1 3 3,2 3
TE-143 2.5 0 3 0

- - ———

At Kakani, incidence of Septoria was found as the major infection

covering 40 % of leaf surface, Leaves ncarest to the panicle scored

higher than louer leaves.

Septoria did not occur at Khumaltar.



X1,

INITIAL EVALUATION TRIAL (IET)

Thu objectives of this study wero to test 16 experi-
montal lines of diverse Nepali geographic origin at 4 loca~
tions in order to isolate the linecs which perform tho bost
at each locality. Quantitative and qualitative evaluatioun
of agronomic charactcristics of each variety were also anbserved,
The secondary nbjective w.re to measure the relative efficie-
ncy of the balanced lattice design over the randomizod block
design (tuo locations, Khumaltar anc Pakhrihas),

Varieties Undor Studx :

01, NE=1304-1 02. NE-1002-12 03, NE-86

04, NE-109 05, NE-1001-1 06, NE-20

07. NE-52 08, NE-1305-55 09, Dnlle-Local
10, NE-6401-21 11, NE-1305~46 12, NE~2101-21
13, NE=1102-12 14, NE~1704--2 15, NE-50

16. Local Check

Locations

01. Rampur 02, Khumaltar 03, Pakhri ns
04. Lumle

IET VARIETAL PERFORMANCE (ALL LOCATIONS)

Discussion

In tables 30 through 44 moan varietal perfecrmance,
summary of agronomic characteristics and details of trials
are summarized, At Khumaltar, NE-6401-21, NE-1001~1, NE-~109
and NE-2101-21 reeoarded the Four highest yields (1220, 1215,
1167 and 1165 k/h2 respectively) but none of the varieties
differed significantly (0,05 p.). At Khumaltar, low mean
yields may have besn due to high age of secwdlings and dry
conditinns of soil at time of transplanting (seo table 33).,
Forage yields diffcrod significantly (0,01 p.) anc yields for
the top 4 vere 13.3, 10,7, 10,7 and 10.4 t/ha respectively
(seu table 31). it Khumnltar, tho gain in officiency of the
balanced lattice dusiyn over the ReS.De was enly 5% fer grain
and 0.5% for forage. The nugligible gnin may be due to low
plot to plat heterogonoity at Khumaltar, At Rampur, mean
grain yields differed significontly at the (0,01 p.jr N E-
1704-2, NE=-52, NE-6401-21 and NE=6401-22 rocorded the tiop
highest moan yiclds (13086, 1034, 985 and 963 k/ha respectively),
The exporiment was analyzed as C.R.8.D. because cnly 4 ropli-
cations weru planted (see tables 34 through 36 for summrys

At Lumle, thc Lyczl Check varicty, Kalo Bhunde, NE-
1102-12, NE-2101-21 and NE-=1001-1 recorded the highest mcan
ylelds (1825, 1738, 1725 and 1463 ky/ha respectively). Both
grain and forage yiclds differed significantly at the (0.01
pe), sec tables 37 and 38, The four highust grain yielders



37
also recordod the four highest forage yiclds (13.2, 12.9,
12,3 and 11,5 t/ha rospectively). At Lumle, anther exertien
usually occurrod 10 days after 50% panicle emergonce whsreas
at Rampur, it occurred 6 days later, Only 2 reps wero plantod
at Lumle so the trial was analyzod as a R.B.D.

At Pakhribas, the four highest yiclders (Unkhnle—1,
PAC~Hill, NE=1304-1 anc NE=1102-12) recorded yields of 3485,
3121, 2726, and 2711 i/ha rospectively, Both grain and
forago yields were significant at the (2,01 Ppe)s There uwas
an 87% incrcase in efficiency over tho C.R.B.D. by use of the
balanced lattice indicating the design's uscfulness especially
at this site, There was a high association betwecen grain and
forage yields at Pakhribas,

Cunclusion

For the LET, NE~13ud-1, NE1112-12, NE1301-1, NE2421-21, and
1002-12 have been advanced to the AVT for hill stations. ot
Rambur, 1724-2, NE-52, NE-6411-21, NE-64)1=22, NE=2J, and
NE=1305~55 have been advanced to the AVT for 1985,



Table No. 3J: INITIAL EVALUATION TRIAL, KHUMALTAR
frain _Yield Conmpariscns_(fa/ha)
(Adjusted__Treatment_Means)
Variot NE— N E~ NE= NE— NE= NE-  Local NE=~ NES NE= NE= NES NE~ "NE=~ NE= Dalle-
AFLEYY 6431~ 1931- 2101-  1724- 1335~ 1335-1304-1102- 1002~
26 1 139 21 2 46 __Check 20 52 55 4 A2 86 12 50  Lpeal
Rank 1 2 3 4 5 6 7 3 9 13 11 1213 13 75 1%
Yield 1229 1215 1167 1165 1148 1136 1077 1953 41047 933 T 73 894 045 BT3 721 576
NS
CV = 32,04%
- E i TR STETY
Table No. 31: INITIAL EVALUATION TRIAL, KHUMALTAR
Strau__Yield Comparisons_(k/ha)
(Adjusted_ Treatment Means)
NE= NE= Dalle NE— NE=~ NE="Tocal WNF= NE~- NEe— N E - NE=" NE=-= Nt—" NE= NE-
Uariety 2102~ 1334~ 19301- 1002- 1132 13)5- 1335~ 6431~ 1734=
21 1 Local 1 12 12 Check 46 55 53 g6 21 139 o2g 52 2
Rank 1 2 3 4 5 6 7 3 9 19 11 12 13 14 15 16
Yicld 13250 10749 13722 10401 S128 8718 7755 5658 5245 5065 4061 4565 3362 2935 2705 1E0E
c CV = 38,54 %
HS
[958 ]
|5

Any variety under one

probability by Duncan!

linc indicates they did not differ significantly at the (3.01)

s Multiple Range Test (DMRT).



Table No., 32:

SUMMARY OF AGRONOMIC CHARACTERISTICS

IET, KHUMALTAR

Variety Cays EO 5% Days to p;antﬁﬁbpyla;"ﬁﬁﬁﬁ—ﬁ}afh Agjusted'Strau‘U%. Adjusted Grain
mergence Maturity tion X 1933  Wt, (g) Yield and Rank Yield and Rank

NE~6401-21 76 159 425 2.55 4563 (12) 1220 (1)
NE=1331-1 98 144 428 3.27 13431 ( 4) 1215 (2)
NE-1iJ9 73 118 453 2.86 3352 (13) 1167 (3)
NE=2101-21 37 145 411 3.62 13250 ( 1) 1165 (4)
NE=1704~2 66 149 431 2.73 1696 (16) 1148 (5)
NE-1395-46 39 132 429 2.46 5658 ( 8) 1136 (6)
Laocal Check 110 168 379 3.39 7703 (1 7) 1677 (7)
NE=23 67 115 461 3.62 2835 (14) 1952 (8)
NE=52 63 115 409 3,26 2789 (15) 1347 (9)
NE-1305=55 81 132 439 2.62 5245 ( 9) 9e3(12)
NE~1334-1 1U3 169 433 2.73 13479 ( 2) 9703(11)
NE=-1102-12 99 147 413 2.32 38715 ( 6) 894(12)
NE-386 75 125 443 3,32 4831 (11) 848(13)
NE=1302-12 104 157 423 2.36 5129 ( 5) 812(14)
NE~53 94 128 409 3.12 5365 (13) 721(15)
Dalle Local 101 160 433 3.37 16722 ( 3) 576(16)

Significance HS NS

LSD 4332 kg/ha -

cv 33.54 % 32.24 %



Table No, 33:

Trial Number
Design
Plot Size
Spacing
.Raplicatinns
Seeding Dato
Transplanting
Date
Seedlings Age
Fertilizer

S0il Texture
Elesvation

Observations

DETAILS OF IET AT KHUMALTAR FARM

7

Balanced Latlice (4 X 4)
2X2m (net 3,5 m2)
20 X 10 cm

5

4/6/1964

17/7/1384

44 days

43140120 N, P,3g, K0
20243:20 Basal

23+ J: Top~dress
Silt Loam

1372 m,a.s.1,

No rain for five days after trnnsp}anting

seedling age 15 days late, water logging in Sth rep.



Table No. 34 :

Trial Number
Design

Plot Size
Replicaticns
Seedling Age

DETAILS OF IET AT PAMPUR MAIZE STATION, CHITUAN

: 8

¢ R.C.B.D, 2
P 2X 2 myg Net Harvested Arega: 4m ;
£ 43 Seeding Date: July G, 1984;

¢ 32 days; Fertilizer: 432403 2

Spacing
TranSplanting D
N, P205, K21

: 20 X 1Jem
ate: August 9, 1984

10 rous

2m long

20:40:25 Basal, August 9
20: 0: 3 Top-dress, August 30,
Previous Crop : Finger Millet; Scil Texture: Sandy Leam; Elevation: 228 m.a,s,.1,
' RN K
Table No 35: DUNCAN'S MULTIPLE RANGE TEST (DMRT) - IET 1934, RAMPUR (GRAIN YIELD, KG/4A)
NE=  NE= T NE- “WESTTRES—W E=  NE-WE= WE-  WES TWES~NE= E=5 NE=— WESFr=
Variety 1734~ 6431~ 6491~ 1335 1304 13 Local 1202~ 1304- 2131-
2 52 21 22 20 46 56 1 103 52 55 86 Check 12 1 21
Rank 1 2 3 4 5 6 7 3 9 1J 11 12 13 14 15 16
Yield 1336 1034 985 363 961 945 915 915 905 833 7462 726 725 701 4385 339
Any variety under one line indicataes they did not differ sigrificantly at the (3.01)

probability by Duncan's Multiple Range Test (DMRT) .



Table No, 36 SUMMARY OF AGRONOMIC CHARACTERISTICS FOR IET 1384
Location: Rampur

Days to 50% 5J% Plant No. of Prod. SJced ut, ## of Heads Grain Yield
Variety Panicle Anther Ht., at Tillers/Plant Pan. Mean Harvested/ Mean and

Emergsence Exortion Mat, (em) Mean Grams Plat (CL) Rank
NE-1704-2 60 7445 75 z 4.5 + 199434 1306 ( 1)
NE-52 60 67 75 2 4.5 + 160442 1334 ( 2)
NE=6401-21 64 71 91 2 5.3 + 210445 985 ( 3)
NE=6401~22 63 75 76 1 6e3 + 173411 963 ( 4)°
NE-20 53 63 74 2 4,3 + 154435 961 ( 5)
NE-1335-46 74 83 37 1 6.3 + 191429 945 { 6)
NE-56 60 74 76 1 4,3 - 154449 915 ( 7)
NE=1301-1 96 102 99 2 5.3 + 17430 815 ( 7)
NE-103 67 74 74 2 5.3 + 169427 s05 ( 3)
NE-53 74 31 76 2 5.3 + 175442 533 ( 9)
NE~1395-55 72 78 33 1 6.0 - 154+11 788 (13)
NE-236 74 21 76 1 4.5 - 154445 726 (11)
Local Check
(NE-3) 64 71 72 1 4.0 - 147436 725 {12)
NE=-1092-12 04 91 36 1 6.0 - 166473 701 (13)
NE-1304~1 94 102 83 1 7.0 ~ 119412 485 (14)
NE=2131~21 98 105 83 1 5.0 - 127432 339 (15)

RX=160+13; Significance HS
CV = 25,76 %
LSD= 433 kg/ha



Table No. 37:  INITIAL EVALUATION TRIAL AND VARIETAL COMPARISONS, LUMLE
Srain_Yiold (ky/ha)

Kalo NE= NE= NE= NE-=""NE= Ne~ NE=" Dalle Ne= NE=— W= NE- NE=- NE= NE~

Variety Bhu- 1102- 2101- 1001= 1334~ 1002- 1335- 6401- 5401 1704=
nde 12 21 1 1 12 50 46 Local 1135 23 26 21 86 52 2
Rank 1 2 3 4 5 6 ? 3 ) 19 13 11 12 13 14 15

Yiel? / 1825 1738 1725 1463 1423 1333 1230 1375 1009 975 975 033 752 733 575 350
Mean/kg/h

Varieties under one line indicates they did net diffcr significantly at the (3.91) probability
level by L.5.D.

I3 W

Table No.38:  INITIAL EVALUATION TRIAL AND VARIETAL EVALUATION, LUMLE AGRI. CENTRE
STRAWY YIELD COMPARISONS

NE= Kalo NE- NE=— NE= NE= Dallie NE=~ NE=" NE= NE= NE~ " WE=—NES NE=  NE=

Variety 2124= Bhu- 1102- 1301~ 1332-1374- 6401= 1305~ 6401~ 1734

21 nde 12 1 12 1 Local 50 21 46 139 25 20 26 52 2
Rank 1 2 3 4 5 6 7 ] 9 1 11 12 43 14 15 16
Yield

kg/ha 13250 1287512315 11593 1307S 10633 13720 3475 7597 6525 6440 5595 5315 4530 4340 2315
Mean

Any variety under ons ling indicates they did not differ significantly at the 3,951 probability '5
level by L.S.D,



Table No, 39:

SUMMARY OF IET AGRONOMIC CHAR

ACTERISTICS AT LUMLE

Days Days Days  Plant Shatft~ Lod= Broun PIant fiean SErau™ Mean Gralp Yield
Variety ggn. ggthm: Egtu_ Stand/ ering ging Rust Hoight Yield(k/ha) is/ha and
Emer. Exert. rity Plot % % J=9 (cm) and Rank Rank

Kale Bhunde 130 140 185 197 2 8 4 72 12875 ( 2) 1825 ( 1)
NE=1132-12 133 143 1934 199 2 6 5 31 12315 ( 3) 1733 ( 2)
NE=2101-21 122 132 170 196 ! 7 2 32 13250 (1) 1725 ( 3)
NE=1301~1 120 139 105 183 3 6 4 72 11520 ( 4) 1453 ( 4)
NE=-1334=1 134 144 185 209 1 7 4 74 10630 ( 6) 1425 ( 5)
NE=-13J2-12 129 139 135 193 2 6 5 81 13375 ( 5) 1333 { 6)
NE~50 122 129 143 138 3 5 G 59 3475 (2 1233 ( 7)
NE-1335-46 123 112 147 136 2 5 7 57 6525 (12 1375 ( 8)
Calle Local 143 153 194  13g 1 7 5 75 13333 ( 7) 1033 ( 9)
NE-139 93 109 14¢ 193 2 5 4 75 5443 (11) 375 (19)
NE-20 94 104 143 173 2 5 4 43 5315 (13) 975 (12)
NE-6401-26 32 1322 143 191 2 5 5 69 4539 (14) 1338 (11)
NE-64D1-21 96 134 150 193 3 4 5 54 7550 ( 3) 755 (12)
NE-g6 39 149 152 154 2 5 5 57 5595 (12) 733 (13)
NE~52 76 91 140 157 2 5 6 45 4343 (15) 575 (14)
NE=1704<2 31 91 136 149 3 4 4 33 2315 (15) 350 (15)

Significance HS HS

cV = 256.10% 21.63%

LSD = 637 1kg/ha 710 kg/ha Iz
Pan, = Panicle
Emer. = Enmerqgence

Exert.= Exerfion



Table No, 433 DETAILS OF IET AT LUMLE

Trial Number
Desi 3n

Plot Size

Spacing
Replications
Seeding Date
Transplanting Dato
Seedlings Aga
Fertilizer

Manuroa

Previous Crop
Land Type
Elevation

®:  e» se ee

S

R.C.B.D,
2 X 2m

2] X 13em
o

5/5/1984

27/6/1334

58 days

43343520 N:PZDS:K
20:40:20 Basal
2): 0: O Top-dress

10 t/hay; 26/5/1934

Lentil

Upland, Meadium Prcduction
1465m to 1033m.a.s, 1,
south facing slope.

20

Potential



Table No, 4% INITIAL VARIETY TRIAL, PAKHRIBAS AGRI. CENTRE
Duncan’s MultipTe Range Test
By Balanced La3tiioa Fnagﬁ%

(Grain Yield (‘g/ha)

Oakh~ PAC NE= Nt= NE~ NE=- NE- NE~ NE= NE- NE- NE- NE= NE- NE= NE=
Variety 1334-1132  1331- 1002~ 1315~ 1335-~ 6401- 2199- 1734~

ale=1 Hill 1 12 1 12 45 55 25 21 23 109 50 52 2 a6
Rank 1 2 3 4 5 6 7 3 e 19 11 12 13 14 15 16

Yield
kg/ha 3435 3121 2726 2711 2534 2535 2491 2473 2395 2331 2232 2249 2167 2067 1387 4791

o

~—me \av——a

Any variety under one linc indicates that they did not differ significantly at the (0.01) pro-
bability level by the Duncan's Flultiple Range Test (DMRT),

HAE AW
Table No., 42: INITIAL EVALUATION TRIAL, PAKHRIBAS AGRI . CENTRE

e et L DR Pl el g I O e e o g

Uakh- Loc. Ck, NE= NE~  NE- NE= NE= WE= NE~ NE~ NE= NE= NE= NE=~ NE~ NE=-

Variety 1331-13%4= 135~ 1132 1032- 1305 6421~ 2101~ 1734~
ale-1 PAC Hill 1 1 46 12 12 55 21 21 139 20 59 2 52 86
Rank 1 2 3 4 5 5 7 g J 10 11 12 13 14 -15 16
L}Eid 3297 2372 2776 2746 2799 2639 2599 2593 2571 2446 2295 2121 1961 1923 1843 1336
la
=)

Rny variety under one line indicates that they did not differ si nificantly from each other
at the (C.01) probability level by Duncan's Multiple Range Test ?DMRT).



Table No, 43 : SUMMARY OF AGRONOMIC CHARACTERISTICS FOR IET, 1934 ( PacC )

Variaty/ Days to Days to Shatte Lodging Hat Plant™ Strau Yield and LGrain Yield angd
Characte~ Panicle 95% ering Scale Dama- Ht. Rank (Mean) Rank (Adj,) Mean
ristics Emergence Maturity % 1 ~5 ge % (cm) k3/ha (k/ ha)
Oakhale=1 113 175 4 3 4 107 26533 ( 3) 3435 (1)
PAC Hill 125 173 1 2 2 111 23353 ( 5) 3121 ( 2)
NE=1304~1 114 175 2 2 2 135 23873 ( 2) 2726 ( 3)
NE-1132=12 113 174 2 2 1 131 18237 ( 7) 2711 ( 4)
NE-1021-1 113 171 3 2 2 115 23533 ( 6) 2534 .( 5)
NE~1001-12 1JS 173 3 4 2 116 31357 ( 1) 2535 ( 8)
NE-1305=46 36 120 3 4 3 37 17209 (11) 2421 (7)
NE-1305~55 34 137 2 3 3 34 18150 ( 9) 2473 ( 3)
NE=6401-21 35 146 7 3 1 91 17737 ( 9) 2395 ( 9)
NE=2101-21 125 171 5 4 4 114 24737 ( 4) 2331 (19)
NE=20 34 139 13 2 5 73 15453 (13) 2232 (11)
NE-139 34 131 7 2 3 79 16773 (12) 2253 (12)
NE=50 135 157 3 3 5 88 17533 (12) 2167 (13)
NE=52 31 123 2 2 3 77 14533 (14) 2967 (14)
NE=1704~2 85 134 3 3 2 71 13573 (15) 1357 (15)
NE~06 33 139 4 4 3 33 14220 (15) 1793 (15)
Significance HS HS
CV = 25.,13% 16.13%

LSD = 8920ky/ha 665k1/ha



Table No, 44:

Trial Number
Design

Plot Size

Net Harvested
Arga

Spacing

Replications
Seeding Date
Transplanting
Date
Seedlings Ageo
Fertilizer
Fertilizer to
Previous
Elovation
Soil Treatment
Conditions of

Soil at Planting:

Land Type

DETAILS OF IET AT PAKHRIBAS (PAC)

12
Balanced Lattice (4 X 4)
1.5 X 2m

3 m?

Local Mathod 100 sesdlings/m2
ha

5

16/5/1904

21/6/1994
36 days
10 t/ha FYM
63¢33:0 N pzosszo (kg/ha)
1350 m.a.s.1l. south farm

1,300,200 plants/

BHC dust 5% @ 20 ky/ha incarporated

Wet

Upland Medium Production Potential

High population gave high yields,
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ADVANCED VARIETAL TRIAL (RELAY)
Objectives : |
The objcctives of this experiment were to test 4 varige-

ties of finger millet that have performed well in the past
by relaying them into thc canopies of two majze varieties in
order to, not only isolate the varieties that perform the
best under theso conditions, but also to test finger millet
X cropping systems intercctions. In addition the purpose of
these oxperiments was ‘to identify yicld components of finger
millet which uere consistently related to both ssed and
forage yiolds ovour the 4 varioties and tuwo environments,
Khumaltar and Lumle werc the tuwo environments,
Zorigtize Unior Chudy o
Maize ! Arun-2 and Local, Khumaltar

Arun-2 and Kakani Yellow, Lumle
Finger
Millet ¢ Site 1t Khumaltar Site 2: Lumle

1. Oakhale=1 1+ Dakhale~1

2, NE~6401-26 2, NE-1104-13

3. TE~143 3, TE=143

4, Local 4, Logcal

AVT (RELAY), XHUMALTAR

Discussion :

Results and details of trials of the AUT (R) conducted
at Khumaltar are presented in tables 45 and 46. Analysis aof
variance split-plot ( 5,14) were performed on 12 agronomic
traits (cnch trait was sampled from each treatmont and repe-
tition and aralyzed), 1In the main-plot analysis only the
length of main rachis/panicle differed significantly at 0.05
Pe Under the Arun-2 canepy, the length of the main rachis
was slightly roeduccd, In the sub-plot (finger millet varie-
ties) analysis more traits differed significantly: 1) number
of rachi/puniclu, 2) number of productive tillch/plant, 3)
number of inflarescence harvested/plet, and 4) harvest indox.
All traits oxcept harvest index were reducod in magnitude
under Arun-2's canopy. fMaize X finger millet interaction
was significant probably due to IE=143's pour competitive
ability and earliness,  There was high C.V. for grain yield
and varictlice GI¢ 4,0 divier signiticantly at the (0.05 p.).

AVT RELAY, LUNALE

Results for the AVT rulay coenducted at Lumle are preosen—
ted in tables 47 and 48, Analysis of variance, split-plot,
(5,14) uero performed on 8 plant traits foar Lumle. In the
main-plot, maize variotios, (Kakani Ycllow and Arun-2)
forage yield and plant height were significant (2.01 p. and
0.05 p. respectively)., Both of those traits wore reduced
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uncer Kakani Yellow., The veduction of thuso traits under
Kakani Yellou canany may due to its leafy characteristics,
taller plant height and later maturity, In addition, at thae
time of panicle initiation of finger millet the grouth oy
Arun-2 is declining while Kakani Yellow's is still vigorous,

In the sub-plot (finger millet varieties), all charac-
teristics difiered significantly. Under both Kakani Yellow
and Arun-2, 8huka Local and Onkhale=1 recorded the highest
mean yields, Theso varicties also recordad the highest mear
number of praoductive tillers/plant, mean number aof rachi/
panicle, mean number of inflorsscencos harvastud/plot, mean
forage yield and mcan harvest incox. Maize X finger millet

observed plant populatinns) intcraction was significant
8.05) . There v-s on wverall non-significant higher plant
population of finger millet inder Arun-2, however, the inter-
action camc from IE-143's luu mean plant stand under Arun-2.

COMPONENTS OF YIELD AVT RELAY, KHUMALTAR

Discussion i
gn

Cor: vlation coefficients (1) were obtaincd botween 8
morphological traits and seed yield and also forage yield,
Results are summarized in tablc 49 for grain and table 52
for forage. Multiple corrslation amecna these attributes vere
obtained and the best fitting regression madels and other
models are summarized in table 50 for grnin and table 52 for
forages, Tho one attribute most strongly corrnlatod with sged
yield al Khumalitar was number of inflorescencos hnrvested/plot
(HH) «  Mean weight of ten inflorescencos (XW) uwns also
strongly correlated with sced yield, All plant attributes
accounted for 95% af the variability. UWhen »nlant nopulation
was included 97% of the variability in sced yield was accoun-
ted for, Harvest index was strongly correlated with seced
yleld, but this can be expucted since .ced yield is a compo-
nent of harvest index (HIS. It is also not surprising that
forage yield and harvest index accounted for 83% of tho
variability in sced yicld, The number of productive tillers/
plant had the lawest zorrelation with scecd yield. This may
be due to the unexslainablo increase in number productivo
tillers/plant under relay conditions (in relation te mong=-
culture conditicns), without necessarilv an increase in the
seod yield (see plant pupulation trial, page 61 and tables
55~63). The incrnoas. in raductivi tillcrs/plwnt under
relay conditions was only ebscrved at Khumaltar,

Intercorrelations (19) among the traits were obtained
as well. UWhile few consistent rosults wore found, there were
slightly negative corrélations found vetween length of main
rachis and number of productive tillers/plant, and mean
veight of ton infloresccncos. Menn waight of ten infloresce-
nees was positivaly enrralatad with 111 othor traits except for
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longth of main rachis and productive tillors/plant, (r's
ranged from 9.59 for saod yleld, 1.47 for number of spikas/
panicles toc 0.36 and ~3,28 for length of main rachis and
number of pruductive tillers/plant respectively in relation
to length for main rachis).

Tables 52 and 53 summarize regression cocfficients and
best fitting regrussion (13) models (including an i excluding
harvest indaex since farage yield is a component of harvest
index). The cne attribute most strongly correlated with forage
yleld at Xhumaltar was sood yield followced by plant height,
and mean weight of ten inflorescences., Harvest index was nega-
tively correlatod with forage yield., All attributces accounted
for 93% of the variability and when plant population uwas
included this roso to 96%, Much of tho remaining unexplaingd
Variability uas probably due to the uncven sundrying of the
forage. It is fortunatoc that forago yicld is closely corre-—
lated vith saed yiold for forage yield is a very important
component of livestock feed in the hills of Nepal,

COMPONENTS OF GRAIN YIELD AVT (RELAY), LUMLE
Discussion :

Correlation coefffcients (10) were obtained between 8
morphological traits and seed and forage yield, Resul®s are
summarized in table 49 for grain and table 52 fer foragae, .
Multiple correlations (17) among these gttributes were obtained
and the best fitting models and other models are summarized
in table 51 and table 54 for grain and forage respectivaly,
The one attributo most strongly correlated with soed yield
at Lumle was harvest index (HI? followed by number of rachi/
inflorescencs (only rounded numbers with no s.d. wereg availe-
lable for analysis for this trait (sp.).. Number of produc-
tive tillers/plant and numbor of inflorescences harvested/
plot almost equally corrslated with ssed yield (r= 0,52 and
0.48 respectively). All plant attributcs accounted for 93%
of the variability in sced yield (sco table 51). UWhen plant
population was included in the moccol this rose to 96% of the
variability, The best fitting (4 variable) medsl oxcluding
harvest index was strau yield, number of productive tillers/
plant, inflorescences harvestod and plant hoight., Harvest
index, number of rachi/inflorescence and forage yleld takon
togsther in a three variable regression modol were shown to
account for most of the variability in secd yiecld at Lumle
(R-Square= 0.894),

ComEovontS of Foragc Yieldl Lumle ¢

Tables 52 and 54 summeri o correlation coafficionts and
best fitting regression models including and excluding harvest
index. The nne attributec most strongly corrolated with forage
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yleld at Lumle was seed yield followed by number of rachi/
infloresconce. Plant hsight was found to only slightly
correlate (R= 0,35) with forage yield. Harvest index, plant
height and sweed yield taken together in a three variablg
regression modul were shown to account for 89% of the varia-
bility in forago yicld. All attributes taken together accoun-
ted for 93% of the variability in forage yield. Uhen plant
population was taken into account this rosc to 95% of the
variability. In both lecstions, forage was sundriod and grain
mositure content was approximately 11%.

e e e e e e e e e e e et e et e et e e e e e 22

Harvest index, forace yield, and number of inflorescencas
harvested/plot werc the mast comman yield components common to
buth locations. FMean uweight of ten infloroscence and length
of main rachis/inflarescence data was not avnilable from Lumle
80 a moro thorough comparison can r % be done. There was
high veriation in seed yield in bath 1neations and there was
probably undotected intoraction botwecn maize and finger
millet which may have induced low overall correclations., Also,
Lumle and Khumaltar vary widely in temperature and rainfall
patterns (1, 15). Sincc yicld componaents are sensitive to
relay or monoculture condition, the components of yie.d should
bo tested under mcre unifeorm conditions and more representa—
tive environments where finger millet is arown, This is being
planned for the 1985 cropping season (17).



Table Ng, 45 ¢

SUMMARY OF AGRONOMIC CHARACTERISTICS AVT RELAY, KHUMALTAR (hEﬁNS)

P.P.X PP X Ro.oF

No,of UE.of

Length of No.or

Plant  Maize FT.M.*¥ Harvest F.M.¥¥

: 1333 . pikes/ P.T.* 10 Heads Main Fin- Heads s Grain Stray Grain
Variety Finger 1390 ani- Per Plant er/Pan, Harvested/ Height Yield Yield Index Yield
Millet Maize cle Plant (g) ?cm) Plot (cm) (ka/12) (ka/ha) (HI) (ka/ha)
A.Main Plot e
Local Maizs
Sub-Plots
1. Oakhale-1 665 34 4,33 2,25 2,3) 6.75 314 56 2332 2415- 2,16 483
2, NE6431-26 765 49 4,65 2,75 2.63 6.65 339 53 1806 1615 0.26 596
3. IE-143 725 36 4,15 2,25 1.83 6.88 192 58 1576 1837 J.18 437
--ﬂ;_EEEEA_EDQEE_-__Z§2__-__§§__-__5;J§___§:l§___l;2§-_____§;§§_____22§-__-_-§§___-2121__ 1432___2.26 =478 __
B.Main Plot
Arun-=2
Sub-Plots .
1. Oakhale=-1 732 a2 4,30 2,38 2.28 6.55 293 54 1637 1893 J.25 613
2, NE6431=26 765 43 4,63 2.73 2.83 6.58 239 56 2139 1322 2,26 638
3. IE-143 713 33 4,15 2.35 2.35 6.43 176 50 2972 2642 J.14 433
4. Local Check 495 a2 4,15 3.25 2.40 5,39 312 53 2572 1659 J.22 504
GRAND MeAN 718 43.13 4.32 2.575 2,25 5.59 275 53.99 2133 1833 J.22 523
CV& Main Plot@? 10.13 12.57 3,56 18,73 38.15 4,56 83,32 23,15 194 24,72 437,37 87.41
Sub-Plot (b) 15.65 18,44 8.45 23,13 23.2) 3.33 24,31 31.68) 22.18 23,13 22,63 42,13
LSY Main P, (a) NS NS NS NS NS J.576 NS NS NS NS NS NS
Sub-Plot b) NS NS J.54 1.05 NS NS 132 NS NS NS J.13 NS
Interaction
M-S (a X b) NS NS NS NS NS NS NS NS 691 NS NS NS
Probability (a - - - - - 3.35 - - - - - -
b - - J.35 0.01 - - J.01 - - - J.N -
Interaction{axt) - - -~ - - - - - 001 = - -

*

aXhb

HS
NS

- P.T. a Productijve Tillers
™M, e

]

Finger Millet
Maize var, X F.mM, var,

Bighly Significant (0.01) P}

Not Significant.

S = Significant (3.95) Pe



Table No, 46: DETAILS OF ADVANCED VARIETAL TRIAL RELAY, XHUMALTAR

Trial Number 211
Rosign ¢ Split Plot
Plot Size ¢ Maize - 9 X 2,5m; Finger Millet - 2 X 2.5m

Maizo = 1 X 0,20m; Finger Millet - 10 X 10cm
Replications A
Soeding Dates ¢ Maizo = 24/5/1984
Fingor Millet - 2/7/1984
Transplanting Datet 3/3/1934
Fertilizer : Maize ~ 6333013 (N, Poigand Kpl, ky/ha)
FoMe = 20: 0:0

Spacing

Maizo -~ 33:31:0 Basalj Finger Millet - None
Maize - 33: 0:0 top=- Finger Millet - 23:0:0

dress;
Previous Crop ¢ Uheat
Elevation ¢ 1145 m.a,s.l,
Soil Terturs ¢ 5ilt Loam
Fertilizer Appli-
cation to Pre-
vious Crop i D3:63:40 (N, Polg and K,0, k/ha

FeMe = Finger. Millet



Table No. 47:

SUMMARY OF AGRONAMIC CHARNCTERISTICS AVT RELAY, LUMLE (MEANS OF CHARAGTERISTICS)

Days Days Dayc Fells ~ Plant EL3nikes/ 1'rod H#heads Strau Haitvwest “oain
Yarioty to . ts L, to Pt # T2/ larvessted Vield  Inderx Vigld
e —— PoBe’ woEe o Mab.  X15932 Hu, _ FPanicle Olant  Plot Jafha_ (WO {siha) -
A.Main Flot N
L YOy e e e e
1.Cakhzlo=1 134 144 195 166 61 4.90 2.2C 53 4400 7,174 540
2.NE1104~13 108 113 179 150 a2 3,75 1.33 27 1427 3.10 133
3. 1E-142 86 96 148 163 54 2.75 1.75 81 1180 1.35 53
~.t:Ehuka bocal 133 ___ 473 ___193 S < BN 4 S 2.25 _____! 8 - L3Mer_ 0.8 L TeT .
8.Main Plot
A e e e e e e e
1.Cakhale-1 134 144 133 175 67 «25 2.53 54 43237 3.28 433
2,NE1104~13 138 118 179 168 33 3.25 1.25 27 2563 5.36 93
3.1E-143 86 96 149 124 48 2.55 1.53 56 813 0.06 47
4,Bhuka Local .+ 133 142 189 162 B3 6.30 2.53 79 4787 3.39 427
GRAND MEAN: 159 69 4,03 1,R4 56 2911 3.09 339,09
CV %(Main Plot () NA NA NA 12.13 5.85 14.98 264,43 47,733 9.11 69.13 55,45
Sub-Plot (b) NA e NA 13.11 11.97 Z1.46 29,47 42,29 61.11 41,55 63.73
LSD Main Plot (3 NS 9.13 NS NS NS 1294 NS NS
Sub-Plot (b) NA NA NA 24 16,83 2,25 1.11 4B 3621 3.08 433
Interaczion
(a X b) 24 NS NS NS NS NS NS NS
Probability Sa . - 0.5 =~ - - 3.01 - -
b)NA N NA 9.05 0,01 0.01 J.01 0.1 0.31 0.31 3.01
(a X b 2,35 = - - - - -
x = P.E. = Panicle Emergence
*# o~ T = Tillers
+ = P.P. = Plant Population
++ = AsE, = Anther Exerticn
a X b = Maize var. X F.M. var. Ig
H.S. = Highly Significant 20.01 p
S = Significant (2.05) p.
NA = Not Applicable
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Table No, 48 : DETAILS OF ADVANCED VARIETAL TRIAL (RELAY), LUMLE

Trial Number

Design ¢ 3plit Plot

Plot Size ¢ Maize - 9 X 2,5m5 F.M, ~ 1.5 X 2.5m
Spacing ¢ Maizo - 75 X 25cm; F.M... 19 X 13cm
Replications st 4

Seeding Dates ¢ Maize - 33/4/1904

ToMe - 30/4/13904
Transplanting Date ¢ 23/5/1914
Seodlings Ago ¢ 58 days

Fertilizer ¥ Maizo - 63:30:0 (N, Pylg, Kpd, k/ha)
F.m. bad 2d: D:’J
Maize = 40:33:0 Basal 33/4/1904
' Maize ~ 20: 3:0 Top-dress 12/3/1984
Eleavation P 1675 m.a.8,.1,.

Previous Crop ! Wheat
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Table No,49: CORRELATION COEFFICIENT FOR 8 VARIABLE PLANT
ATTRIBUTES’UITH‘SEED TECO/HA="W=32"
51, Abbrevi- .. RRhumaltar T nle _
No. ation Variable T PROB Sign. ©  PRCE Sign.
01. TP No. of prod, tillers/ -0.03 0.66 NS 0.52 0.001 HS
lant '
02, LM ength of mailn 0.04 0.68 NS Data Not Available
rachie
03, SP No, of rachis/pan.* 0.13 G.48 NS 0.69 0.001 HS
04, PH Plant height 0.41 0.1% NS 0.22 0.209 NS
05, SY Strav yield 0.56 0,001 HS 0.64 0,001 HS
06. XU Mean wt,of 10heads 0.60 0.001 HS Data Not Avai'ble
07. HI Harvest index 0.62 0,001 HS 0.72 0,001 HS
08. HH No.or heads harp- 0.75 0.001 HS 0.48 0,005 HS
vasted/plot
*Pan.= Panicle.
F L LR R T

Table No,.50: REGRESSION MODELS FOR DEPENDENT VARTABLE SEED YIELQLHA

KHOMATT AR,

THE BEST FITTING NUDELS
SHOUN Fr A GIVEN NUMBER oF UARIABLES BEYUND “ONE

ARE

AND 0T HERS
O - (Bte

TABLE 47 FOR EXPLANAT IO ar’

CABUREVIATIONST —

No.

of X's

- o s

in model R=Square Variab{igi) in Model
1 0.0009 TP
1 0,016 ap
1 0.168 PH
1 0.314 SY
1 0.563 HH
2 0.369 SY, PH
2 0.569 HH, PH
2 0.931 SY, HI
3 0.669 HH, HI, WT
4 0,942 HH, HI, WT, SY
5 0.950 HH, HI, WT, SY, SP
6 0.951 HH, HI, UT SY Sp, PH
7 0.792 All excapt HI
7 0.946 A1l except HH
7 0.951 Aill except TP
8 0.5854 All variable

—raecos

-

e W LT 1 0 S . vy



Tabls No, S1:

Regression Models for dependent variable seed yiald/ha, Lumle,
The best fitting model is shown for a given number of variables
beyond one, See Tablg 47 for explanation of abbreviations

- - TYSNSS 8 4 s sememne 1 ot e ——e el e

s

T T

1 0.048 PH

1 0.230 HH

1 0.270 TR

i 0.410 SY

1 0.476 Sp

1 0.518 HI

2 0.339 TP, PH

2 0.521 SP, HH

2 0.528 HI, PH

3 0.439 TP, HH, PH

3 0,094 HI, Sp, SY

4 0,523 Sy, TP, HH, PH

4 0.895 HI, SP, Sy, TP

5 0.931 SY, HH, PH, HI, SP

6 0.934 All variables in model

WL

TableaﬁqLQZ: .

Correlation coefficient (r) for variable plant attributes with stray
yield/ha N=32, Sge Table 47 for cxplanation of abbraoviations

Rbbrevie KRGmalEar =~ nwmmie T Tumlg ™" 7o e
ation r PROB. Signi. r PROB. Signi.

HI -0,24 0.05 S -0.06 0.69 NS

TP -0.,14 0,47 NS 0,45 0.01 HS

LM 0.05 0.69 NS Data Not fvailablperemeeeeo

Sp 0.07 0.68 NS 0.59 0.001 HS

HH 0.32 0.07 NS 0.41 0.02 HS

WY 0.34 0.05 S Data Not Available~——eewe-

PH 0.50 0.003 HS 0.35 0.05 S

Yisld) 0.55 0.001 HS 0.64 0.001 HS

- — v wne -y ey
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Tablae No., 53:

Regressien models for dcpendent variablo straw yleld/ha, Khumaltar.
The best fitting model plus tho bast model oxcluding harvost index
(HI) is shoun for a gilven number of variablos boynand one. Sce
Table 47 for oxplanation af abbreviations,

- —— AL M8 el MY e = CPAEt . 8 g S OMETMOMA G 41 0o m TS W voam ¢ vmmmm carwe

No. of

X's in Model R-Squaran Variables in Model
1 0,050 HI
1 0.020 ™
1 0,104 HH
1 0.250 PH
1 0.303 MY
2 0,525 PH, My#*
2 0,893 HI, My
3 0.633 PH, HH, TP+
3 0.894 HI, PH, MY
4 0,733 MY, PH, WT, Tp3
4 0.949 HI, WT, PH, MY
5 0.541 TP, MY, PH, WT, HH
5 0.904 HI, WT, PH, HH, MY
6 0.542 TP, MY, PH, WT, HH, SP*
6 0.927 HI, MY, PH, WT, HH, SP
7 0.695 Nll variables cxcept HI#
7 0.928 All variables except TP
8 0.928 All veziable in model

* ~ indicates harvest index (HI).removed from the model.
kA

Table Ne. 54:
Regrossion models for dependent variable straw yicld/hs, Lumle. The
best fitting medel plus the bust model txcluding harvest index is

shoun for a given number of variables beyond one. See Table 47 for
oxplanation of abbreviations.

g?é gg model R-Squarc Variables in Modecl
1 - J.003 HI
1 0.119 PH
1 J.351 Sp
1 0.410 My
2 3,423 My, Sp*
2 0.756 HI, MY
3 0.493 MY, HH, PH*
3 0.813 MY, HI, PH
4 0.516 MY, HH, PH, SP*
4 J.822 HI, MY, HH, PH
5 0.523 MY, HH, PH, TP, Sp*
5 0,838 MY, HI, HH, PH, TP
6 0.838 TP, SP, PH, MY, HI, HH
* = indicatos Harvest Index (HI) removed from tho model,



PLANT POPULAION TRIAL

The objectives of this trinal were to test the released variety
of finger millet recommended for the mid-to-high hills, Oakhale-1,
at 5 plant populations under both solo and relay conditions, The
treatments tested were tho follouings

252,311 plants/ha
533,339 plants/ha
750,939 plants/ha
1,393,300 plants/ha
15253,33) plants/ha

Also, the secondary objectives of this experiment were Fo
observe the quantitativa agronomic characteristics of mnin millet,
and houw these nre affected by both relay and monoculture conditions.

LOCATIONS

1. Khumaltar
2. Pakhribas HAgricultural Centre
3. Lumle Agricultural Centre

VARIETIES UNDER STuDY

Maize ¢ Arun-2
FoMillet ¢ Onkhale-1

XVII. PLANT POPULATION TRIAL, KHUMALTAR

Discussion 3

e e — ey g o

At Khumaltar, ~nnlysis of variance split-plet (5, 14)
were performed on 12 charncteristics, Dgtails of trial and
summary of agronomic traits and their significance are pre-
sented in tables 53 and 54, In tho muin-plot (plant popula-
tions) analysis, numher of productive tillers/plant, number
of inflarescences hnrvustod/plot, harvest index, forage and
grain yields diffoer’ sisnificantly at 4,301 &, Observed
plant populations were actually louer than theo treatments
specified duc to high mortality of scedlings; nonelheless,
observed plant populutions differed significantly (3.09 p.)
as should hLo expectod,

In the sub-plot (sole or relay crop conditions) all
traits except length of main rachis/inflnrcscunco, forago
ylelds and maize yiclds (maize yiclde analyzod as R.B.D.)
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differed significantly (9.91 p.). Also, there was intor-
action (plan papulation X sole or relay crop conditions) in
the number of productive tillers/plant.

At Khumaltar, mean grain performances increascd with
increasing plant pepulation; houever, uwith the highest plant
population therc was no cropping off of yiglds indicating the
treatments perhaps should have been higher to ascertain the
maximum yield at optimum plant populations, Populations of
670,003 and 869,)30 plants/ha yiclded 669 ~nd 1178 ke/ha of
grain under solc¢ and relay conditinns respectively,  Low
ylelds of Okhale=1 can be attributed to it's nan-adaptability
in Khumaltar conditions (sce AVT discussicn). At higher
plant populations overall mean number of tillers/plant and
numher 2f raeki/infl-resccncn vere roduced sionificontly
(0.215 P.)

In the solc and relay (sub=-plot) analysis, relay qrain
yields were viqnificantly highcr_i{LQl g.]. Under rolay con-
ditions, the major compononts of yiocld werc significantly
higher than v:lues obtained under sole conditions (mean
weight of ten inflorescences, number of influroscences har-
vested/plot, and number of productive tillers/plant), It is
not fully uncerstaod why rulay conditions resulted in higher
mean grain yields, This is in contradiction to results
obtained at both Lumle and Pakhribs., Since relay conditions
significantly anc pusitively affectoed bokth grain, number of
Productive tillars/plant and ather braits thopo is probably
Some yet unknoun physiological shading effects of the maize
on the finger millet at Khumaltar, There was interaction
between plant nopulation anc Sole/rulny conditions (J.05 Ne)s
The higher menn number of productive tillurs/plant under rclay
condition dircetly translated into higher menan grain yiclds
especially at higher alant sopulations,

In the sole crop cantitions, therc was little compen-
sation observed in the number oF productive tillers/plant
at lower plart populations, For examale, there was 1,33 and
1.14 arocductive tillers/plant -t populations 1 and 5 respec-
tively (solc cran).

Correlation ceefficients (9, 13) and graphs (13) were
obtained for grain and ob: erved plant nopulaticns for both
Sole and relnay renditisegs ot the three sites the trial uwas
conducted (figures 11=16). Correlation coefficients wera
significantly louwer under sole crops canditions compared to
these relay conditions indicating the relative importance
of maintaining high plant nonulations sepeeinlly under relay
conditions (R= J.85, 2.87 and 0,94 Khumaltar, Lumle and
Pakhribas rclay Cron conditions respectively), For example,
undar relay conditions at the threo sitos 72%, 76% and BB%
of the variability of sced yirld is exnlainuve by observed nlant
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population alone., (There was no plat to plet piant popula-
tion data available from Pakhribas, thersfore, moans were
employed, N= 5,)

XVIII. PLANT POPULATION TRIAL, LUMLE

Discussion

Analysis of variance split-plot (5, 14) werc performed
on seven characteristics 2t Lumlc, Details and results of
trial are summarized in tables 55 and 57. ln the main plot
plant populations) analysis, five traits differed signifi-
cantly at the 3.01 n. (Number of inflorecsconces harvestod/
ha, plant height, forage yicld, harvest index and seed yield),
In the sub-plot (solo/relay crop conditions) analysis, all
plot te plat morsored traits differee sijnificantly (J.01 p.).
No interaction {(population X sole/relay crop) was observed
for any traits at Lumle. The mean griin perfoermance of Oakhalge1
increased with increasing plant population. For gxample,
1,141,009 and 1,137,339 plants/ha yield 3,520 and 2,673 ki/ha
of grain uncer sole and relay crops conditinns respoctively,
Maintaining higher plant papulations was mare important under
relay ccnditions dus to the maize competiticn and the resulting
negative effccts in the yields comnonents ©f the finger millet
see figures 13 and 14),

In the sole and realy (sub=-plot) tnalysis, all characte-
ristics were ruduced in magnitude under relay conditions
except, of course, maize+miilct combinod yields, Plant popu-
lations under sale or rolay eonditions did not differ signi-
Ficantly., No interaction was obscrved. Under reloy condi-
tions, finger millet 5% panicle vmerjence wans delayed by
approximately 4 days at louw plant pepulations and by 15 days
at high plant populations., Number of rachi/panicle were
reduced under relay conditions.,

XIX, PLANT POPULATION TRIAL, PAKHRIBAS

Analysis of variance split-plat (5, 14) were performed
on 4 characteristics, in the main-plot (plant pnpulations)
analysis, only forage yicld differed significantly (3.01 p.).
In the sub-plot (sole or relay crop) analysis, forage yisld,
harvest indox and maize+millet combined grain yields differed
significantly. Forage yields were reduced under relay con-
dition while harvest index was significantly increased,
Harvest index wis siyiiticantly increascd Secausc of the
grain yield reduction (due to rclay cenditions) was greater
in magnitude relative to the forage yield reduction in yield,
There was interaction (plant population X sale/relay) in forage
yield (0,01 p.). Results and details of the trial are summa=-
rized in tables 58 ~nd 56,

Plant population treatmonts wore generally lower than
specified treatments, No plot to plot plant population data was
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available; houever, based on five observed plant populations

alone, correlation coefficients (13) were obtained for grain

yield and oYsarved plant population, Under sole and relay

conditions cocfficients of J,67 and 3,93 respectively were

obtained showing the relative importance of mrintaining

high plant populaticns especially under relay conditions
figures 15 and 16).

GERMPLASM 0BSERVATION NURSERY

Qgifctives :

The objectives of this exporiment werc to screen intro-
duced and exntic germplasm of finger millet to isolatu agro-
nomically promising linus for further testing.

Locations :

Varietios Under Study

Ninety=-three local varieties from oastern and central
Nepal,

T Do s 0t e = g st ot e v e et s e - et s it s o ey W

Direct sown 2 rows 3 m long
Date of sceding Khum=ltar : 5/25/1984
noo " Kakani : 5/23/1984
Fertilizer: 47:4.0:2) % Lasal 23:40:20 23:3:0 top-dress

Tables 61 and 62 results from Khumaltar and Kakani areg
summarized. In table 61 harvest index, grain and forage yields
and ranks are summnrized, In table 62, results from days tao
50% panicle emcrgence, plant height, number of productive
tillorS/plant, number of inflorescences harvested/plat harvest
index, yrain and forage yields are summarizod, Mcan seed and
forage yicld at Khumaltar was 1434 snu 8834 ki/ha and the mean
sged and forage at Kakani was 668 and 699 ky/ha respectively,
Overall grain yield at Khumaltar was hifgher than at Kakani,

Based cn combined analysis of results from Khumaltar
and Kakani cxperimental line numbers 31, 9J, 81, 89, 7, 28,
39, 26, 92, and 47 have Seon advanced to the Initial Evaluya-
tion Trial for furthor testing.  (Sce (16) for origin of
varietal nimbers.,) Lino number 7 rucorded tho carliest date
to 53% emergence (72 days).



Figures 11=16% Grain Yisld and Plant Population Relationships
Under Sole and Relay '‘Conditions at Thres Sites,
Khumaltar, Lumle, and Pakhribas,
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Table No. 55: PLANT POPULATION TRIAL :

SUMMARY OF MEAN AGRONOMIC CHARACTERISTICS, KHUMALTAR FARM

Maln Plot/Ch.*¥ Obsvd. Obsvd.

Lsrgth
PP #* PP #d

#tof £fProd, #FHeads

WUt.of Straw Harvest Maize+ WMaize Millet

;r of Fin-
i;ooo/ ﬁ;ooa, Main ger Tillers/ Harves- 10 Viold Ingex Millet Vield Grain
0.25m2 1.0m2  Finger/ Pani- ted Heads (Relay ' Yield
, Sampled Sampled Pan, cls Plt. Plot Plot only)
Sub=-Plot Area Arga (cm) (g) (k/ha) (HI) (ka/ha) (t/h) (ka/ha)
P 250,000 P/h
Conditions Sole 310 268 6.30 5.63  1.33 41,5 2.48 1239,0 0.14 186 - 186
! Rela .355.____244____6.25__3.90__ 4,23 _131.3 2.80 1033.3 D0.15 3370 3.19 176
PZ"T"800;000 7R o m-Sot----0222. 2.0 8,23 131.3  2.80_ 10 - - e
Sole 470 400 6.58 5,35 1.33 79.0 2.15 2157.0 D.17 447 - 447
Rela _540_____413____6.,23__4.08___4.08___170,0 __.3.05_2106.0 0,22 3733 3,18 554
P3™=""7507000 P7R~ - -----ooo----fa22--0:08. 8,08, 170.0 . 3.05 2106.0.0.22 3733 _ 3.18___ S54_____
Sole 570 578 6.50 5.23 1.10 121.8 2.90 3233 0.17 76 - 765
e __Belgz ----858_____54B____6.58__4.10___2.79___146.8__ 3.10__2074 0.28 3773 2.96 815
PaT7,800,000 7R T T e S e e S R e S R 028 3773 2,96 BAS_
Sale 750 615 . 6.10 5,33 1.13  137.5 2.68 2839 0.20 676 - 676
Rela 830 639____6.65__4.13___2.80__ 187.8___ 3.33 -3030_____0.28_____3503___ 2.33_____ 982 _
PE--77507000 F7R-" 2 T et a2 ek
. Sole 670 845 6.43 5.30 1.14 135 2.03 3970 0.15 669 - 669
. Relay ___ 860  __ 815  6.85 4,35 2,53___216______ 3.55__3685 .25 ____4161 ___2.98_____1178__ __
CRAND MEAN": ™~ 607,25 533775 "6.445 %.668 " "2T3% 36,6 T T2.B1 "2541.83770.20 " """37%8 2.54" " TTTT844.75
CUVZ " MainPlot {a "'"'27?93"‘TSTTT'STTE'?2T23"‘QSTZ§""27??2’“25?79‘"‘3325?’13?52 """" 20782759737 """ 35,38
Sub Plot (b 14.38___15.59_8.32_ 29.32__25.53 27.93__23.56 46.40_26.17_____ 21,47 _NO___ 30.17__
[SD™PIT Pop. (&) ~~"383  ~""173% CTTTITTTTTITTTTTY VR TR =TTTTIO%E T T TTTOL0E = = ~TTBZB
Sole/Relay b 180 - - 2.86  1.19 79 1,38 - 0.11 952 NA 405
1.A.*PopXS/R(ab NS - - - 1,19 - S S-S 1 - NA_______ NS
FEBEEEIf&Ey' a3}~ TTTOeTT T80T RS TR (o) s A o] o B |- Siniiia's Wl & ety bt o RS RS 0,07
tb 0.01 NS NS 0.01 0.01 0.01 0,01 NS 0.01 0.01 NA 0.01
(a xb) NS NS NS NS 0.05 NS NS NS NS NS NA NS
% _ Ch., = Chersctoristics
#* _ p.P. = Plant Populations
+ = I.A., = Interactions
Obsvd, = Observed lg
S/R = Sols or Relay

v



Table No. 56:
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——

Trial Number
Design
Main plot

Sub=plot Monoculture

Or Relay

Net Harvested Areas

Plant Populations
Plants/ha

Replications
Seeding Datgs

Fertilizers

Previous Crop
Fertilizer to
Previous Crop

DETAILS OF PLANT POPULATION TRIAL, KHUMALTAR

13
Split=plot
Plant population
1 X 2.5m
3 X 225m,
2,5 m
Plants/ Observed Plant Po .
_.Ha__ _Afong) ~ _ (Rela E
1. 253,33 268 J44
2, 539,339 4] 413
3. 753,009 578 548
4o 1,392,09) 615 639
. 5. 1,259,09) 815 815
4
Maize: 23/5/1985; Mono F.Millet: 23/5/1985
Relay F,Millat Transplanting: 28/6/1985
26/6/1985 Seedlings Age: 32 drys
Seedling Age: 43 Transplanting: 5/8/1985
days

Maize: 6J:3):0 (NPK, h/ha); 33:3):0 Basal
33: 5:) Top-dress
Ralay F.Millet: 23:9:) (NPK) Tap-dress
Mono F, Millet:4u:43:2); 23:40127 Basal
2): 0:0 Top-droess
Wheat

80:60:40 (NPK)

Elevation 1372 m.a.s.1.
AW
Table No., 57 DETAILS OF PLANT POPULATION TRIAL, LUMLE
Trial Number 14
Design Split~plat
Main-plot Plant population
Sub-plots Monoculture or Ralay

Main plot Size
Sub=plot Size
Sub~plot Size
Plant Populatiors

Replications
Seeding Dates

Transplanting Date

4 X 2.5m

Monoculture: 1 X 2.5m

Rolay ¢ 3 X 2,5m

Treatmants Obscrved Observed

Plants/ha. Plants/ha(Mono) Plants/ha(Relay)
253,33 348 281
530,303 512 460
753,392 794 633

1,333,990 836 752

1,259,.)73) 956 1,017

4

Maizg : 5/5/1984

F.Millot : 5/5/1984

20/6/1984


http:1,250j,.J3

Seedlings Age ¢ 45 days
Fertilizer ¢ Maize : 680:33:0 N, Pydg, K0
37:33%J0 Basal
30: 0:0 Top-dress
Fo Millet & 40:43:23 N, P235, KpJ

(muno) 20:40:2) Basal
20t Ut ) Top-dress 6 wecks after
transplanting. No fertilizer for
rolay finger millet cmployod,
Elevation ¢ 1675 m,a,s,1,
I AR

Ieble No. 58: DETALLS OF PLANT PGPULATION TRIAL, PiKHAIBAS

Trial Number 15
Design Split-plot
Main Plot Sizo 8.125 m2

Sub-Plot Size
Net Harvested firoa

2.5 n2 (FMono); 5.625n2 (Relay)
2.5m2 (Mono); 2.5m2 (Rulay)

Observec Plant Pop,

Monoculture Relay
Spacings 1. 25,110 348,020 281,000
2, 530,700 512,39 463,000
3. 750,003 734,330 603,00)
4, 1,931,320 836,0..) 752,000
5. 1,253,037 956,.))) 1,917,030
Replications :
Seeding Dates ¢ Maize : 5/8/1984
F.Mmillet : 16/5/1984
Transplanting Dates 21/6/1984
Seedlings Age ¢ 35 days

Fertilizer 63:33:3 N, P95, K2J

33:33:) Basal

33: 323 Top-dress 20 t/ha FYM
WVheat

South Farm Lotse Block 1350 m.a,sl,

BHC Dust 5% @ 23 ky/ha

Previous Craop
Elsvation



Table No.59: PLANT POPULATION TRINL - SUMMARY OF AGRONOMIC CHARACTERISTICS, LUMLE AGRICULTURE CENTRE

——

ain Plot/Ch,#* DAS to DAS to DAS No.of No.of Obsu. Fow.o “##Heads Plant Gtraw Harvest WMz¥¥ Mz & F.M.X

5 , @ Rachi/ Maize Obsvd, Harvest/ Only Millet

% . 50% 95%@ Pl panie PuPu* P.P.+ Hootopo HE Yield Index 'Y (7% Grain

Sub-Plot PoEF*Y p e, pum® /Plot clg X10J3 X193 X1323  (cm)  (t/ha) (HI) (m?h)(m/h) (ki/ ha)
P1 250,000 P/h

Sole S 118 128 183 2.5 6.3 - 241 547 3.3 18,8 0.14 - 2595 2595

we--_Relay R)__.122 132 J§Z_-_1:Q____£=Q-___59;9___222__-2§§__-__ZQ;E__-_-______Q;QQ-_QI§9-£§§Z-__112§
P2 500,000 P/h

- (s 118 128 185 1,7% 5.8 - 487 585 88.8 19.8 0.11 - 2270 2270

[ (.. _-_125_____Jéé___-IEZ-__J;Q_-_-S;Q____§Z;Z___£9§__-£§Z_____Z§;Z_-_____-_-_9;9§__§§§§_§QZ§___1929
P3 750,000 P/h

5 118 128 184 1,50 5,5 - 722 B16 102.5 22,8 0.13 ~ 2838 2836

____________ R 132 _132-___152___1-99___5;9____52;2___919___EQE_-___EE;Q__-_______-9;95--9&§Z-§é§9---29§§
P4 1,000,007 P/h

ésg 118 128 185 1.25 5.3 - 960 986 44,0 29,5 0.09 - 2691 2691

______ e AR)___134 ~a4s_ 186 __1.00 4.0 ___52.0__ 360 __876____ 83.0 — 0.05__3073_4997__ 1323
PS5 1,250,000 P/h

s) 118 128 183 1.00 5,3 - 1141 1105 103.0 34,9 0.10 - 3520 3520

- AR ___132 ___ 142 186 _ .00 __4.0____51.7__1137 -84 ___.87.0 __________0.06__2558_5231__ 2673

GREAND ALAN: ISt 5 PIGE Data Not TTE1757702.377777 §9.5 C.08 3773738332330

CVZ Mn.Plot (a 10.53 10.24 20.47 11.04 33,12 21,42 20.09 29,06

Sub=-Plot b Available. __________ ——— -____19;§§--11;§§----2;§§-___-_-_-§§;§§____:__EQ;ZE_Zé;EQ

LSD Mn. Plot (a _ - 155 317 - - - - 1048

Sub-Plot b NA - 177 17.82 0.06 NA 1689 1307

Intsractionlaxb) _________ e SO 1 S S SO o . S S

Probability %a NS 0,01 0.01 NS NS NS NS 0.05s

_ b NA NS 0.01 0,01 0.01 NA 0.01 0.01

(axb NS NS NS NS NS NA NS NS
Maize: Days to Maturity = 140 o
Days to SO0% Silking = 78 lﬂ

* Ch, = Characteristics; *F = Mz = Maize; + = P.P. = Plant Populacion; ++ = P.l. = Panicle Emergence;

xx A.E.= Anther Exerticn; xx - F.M, = Finger Millet; @@= P,.T. = Production Tillers; @@ = P.M., = Panicle Maturity
Obsvd, = Observed

P/h = Plants/ha.
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Table No. PLANT POPULATION TRIAL : SUMMARY OF MEAN AGRONOMIC CHARACTERISTICS, PAKHRIBAS AG. CENTRE
Main Plot/Ch. ¥ DAS ~ DAS  Obsvd. #ZZ of Heads Lodging Plant Straw  Harvest Maize+ Willst Maize
S0 50% P.PA* paryestod Height VYisld Index Millet VYisld Yield
Sub-Plot P.E} Mat. 1000/ha Ha X 1000 1-5  (cm) (t/ha) (HI) (t/ha}  (k/ha) (ka/ 2a)
P1 250,000 P/ha ‘
Sele 124 197 348 460 2 93 12.99 0.20 3.30 3295 -
- _Relay __138_198____281 -.332 -2 -8B . B.67___0.18 ___ 4.93 a8z 3122
P2 500,000 P/ha
Sole 127 196 512 572 3 105 23.55  0.12 3.30 3301 -
- Relay l§2-12§----£§9--____QZJ__-_-___Z______22___-_12429___9;12_____E:EQ_-__-2§1§__--~-§§ZE _______
P3 750,000 P/ha
Sele 124 192 704 664 3 112 26,42 0,11 3.47 3470 -
_____ Relay lﬂQ-lEé----éQé______§£§-_______2_--___2§_____13421___9;12_____§;Ql_____22§§-__-_-§929_______
P4 1,000,000 P/ha
Sole 131 192 836 728 3 89 24.55 0.12 3.28 3283 -
—— ~—---Relay __141 195 752 . 718 2.__ 93_____lé;él---9_29_-___§;12_____§2§§_--___22§2 _______
P5 1,250,000 P/ha
. . Sole 130 190 956 8B4 3 107 26.6B  0.14 4,38 4377 -
______ Relay 138 193 1017 ___wgzg________;______gg_____lggzg___g;gg_ 6246 3630______2833_______
GRAND MEAN S ——— __-___12;22___9;1Eu_--_ﬁ;Z§-----§212;2§___§9§Z .......
CVU% MainPlot a 9,77 32.92 27.02 35,65 15,50
Sao st (5) co I IO PIOE date not available  0's 7330 35ies 3176 = .
LSD Plant Pop, ‘a 3.80 - - - -
Sole/Relay (b - ditte - 3.97 0.06 2.32 - -
Pop X S/R_(axb) — ———— ISR Py S S e e e
Probability fa 0.01 NS NS NS NS
. b - ditto - 0.01 0.01 0.01 NS NA
(axb 0.01 NS NS NS NA
* . Ch, = Charecteristics

3+ . PP, = Plant Populations
+ -~ P.E, = Panicle Emergence

Mat, = Maturity

NS = Not Significant
NA = Not Applicable.



Table No, 61: DBSE_?RUATLQ_N__@_L_J_B_{S_ERY, KHUMALTAR
SUMMARY GF__l;ﬁA'I_f\l__;{\_ly_lJ_S_'['_RwAlﬁJ___Y__Iﬂ_D RANKS HARVEST
INDICE
Trial No,: 16 T —m———

51. Grain Yicld  dfraw Yiold .
No. "0 Nou (o/ha) & Rank  (k/ha) & Rank Harvest Index
01. 31 3767 1 5867 73 .39
02. 90 3508 2 9650 33 .27
03. 81 2833 3 9575 36 .23
04, 89 2792 4 9792 32 .23
05, 24 2783 5 18542 2 13
06, 18 2700 6 12608 15 .18
07. 14 255€ % 7783 55 .25
08, 92 2542 8 12183 17 17
09, 74 2417 9 3942 86 .38
10, 33 2383 10 10442 26 .19
1. 32 2325 11 10042 27 .19
12, 83 2292 12 13017 14 .15
13, 16 2283 13 17275 4 12
14, 40 2283 14 8275 49 .22
15. 84 2250 15 10908 23 17
16, 91 2208 16 17425 3 11
17, 07 2758 17 20033 1 .10
18, 93 2100 18 8033 63 21
19, 26 2083 1¢ 9167 39 .19
20, 28 . 2083 20 10917 22 .16
21, 43 2017 21 10508 25 © .16
22, 75 1983 22 8108 50 .20
23, 41 1950 23 14575 25 12
24, 25 1792 24 11183 19 14
25, 10 1792 25 9909 30 .15
26. 27 1792 26 6283 71 022
27, 37 1792 27 8850 42 17
28. 79 1792 28 9592 34 : .16
29, 80 1783 29 9992 29 .15
30, 19 1725 30 14583 9 11
31, 39 1717 37 10200 2 Y
32, 6 1708 32 11883 18 13
33, 35 4708 33 6967 67 .20
34, 23 1700 34 13308 12 11
35, 76 1700 35 7092 65 .19
36, 89 1692 36 9792 29 10
37, 34 1675 37 9533 37 W13
38, 45 1667 33 7050 66 .19
39, 86 1625 39 8667 47 .16
40, 13 1600 40 9467 38 14
41, 12 1567 41 12292 16 11
42, 82 1550 42 11100 20 12
43, 88 1542 43 8042 52 16
44, 59 1492 44 7508 58 W17
45, 77 1492 45 4792 79 .24
46, 36 1483 46 15867 7 .09

CDntd.../.--



Table 61 Continuad,

70
47, 42 1467 47 10658 24 12
48, 38 1383 48 16967 5 .08
49, 47 1383 49 7467 61 W16
50. 30 1375 50 7942 54 .15
51, 78 1325 51 9583 35 .12
52, 29 1300 52 13742 11 .09
53, 63 1292 53 7458 60 .15
54, 22 1275 54 15408 8 .08
55, 17 1225 55 16525 6 .07
56, 72 1208 56 4675 81 «21
57. 9 1192 57 8775 43 .12
58, 42 1158 58 10658 24 .10
59, 20 1125 59 9775 31 «10
60, 21 1108 60 4017 85 .22
61, 64 1017 61 5042 77 o 17
62, 53 1008 62 6350 70 W14
63, 68 958 63 5025 78 .16
64, 62 933 64 5200 75 e 15
65. 52 908 65 2792 91 .25
66, 15 9Cs 66 8875 40 .09
67, 71 803 67 7783 56 .10
68. 47 867 68 3942 61 .18
69, 85 867 69 10933 21 .07
70, 69 850 70 2667 92 o 24
714 58 842 71 7508 41 .10
72, 3 808 72 7117 63 .10
73, 50 800 73 7150 64 .10
74, 73 758 74 3792 88 W17
75, 8 725 75 8733 46 .08
76, 2 708 76 7458 60 .09
77 65 675 77 6967 83 .09
76, 70 650 78 8592 48 .07
79. 46 625 79 7683 57 .08
80, 51 525 80 4567 82 .10
81, 1 458 81 8758 44 «15
82, 54 442 82 4075 84 .10
83, 61 450 83 8592 48 .05
84, " 425 84 3900 87 .10
85, 57 417 85 2925 90 .12
B6. 5 409 86 6560 69 .06
87, 44 350 87 8092 51 04
88, 60 325 88 5767 74 .05
89, 56 325 89 4850 60 .05
8o, 1 300 90 5917 68 .04
91, 67 283 9% 8758 45 .03
92, 4 208 92 5917 72 .03
93, 66 158 93 2167 93 .07
X=1434 X = 3334
T= HS T HS



Table No,62 OBSERVATION NURSERY

Location: Kakani
Trial No,: 17

SL. Variely 7" Days " Blant Worst WarHoody Strau Grain HIKAK
Rank to Ht.  Tillers/ Harvested/ Yicld Yield

No., No, P.fa* (cm) Plant Plot ky/ na ky/ha

01. 20 1 100  03.2 5.5 170 750 2125 ,74
02, 33 2 106  69.) 4.5 133 1125 1075 .63
03, 26 3 B3  52.2 4,0 140 525 1750 ,74
04, 92 4 124 71,0 2.9 140 625 1750 ,74
05. 40 5 108 72,6 19.2 140 753 1750 ,70
06. 39 6 138 67.0 11.3 130 625 1525 .72
07. 41 7 123 71.3 9,1 129 375 1503 .53
35, 13 3 121 72,5 9,0 119 375 1375 .61
09, 30 9 100 69.6 27.0 100 753 1250 ,53
10, 35 10 120  00.0 4,2 90 625 1125 ,64
M. 71 11 107  45.4 2,5 90 1314 1125 .36
12, 31 12 103 23.2 6.7 99 750 1125 ,60
13.. 25 13 35  86.4 7.5 90 675 1125 .63
14, 17 14 121 69,0 3.6 99 375 1125 .56
15, 28 15 193 90.2 5.6 170 750 1125 ,60
16. 19 16 106 61.2 4.7 77 625 875 .53
17. 42 17 117 74,6 10,0 70 1125 875 .44
18, 43 13 115 69,6 12.3 73 625 075 .58
19, 05 19 12 49,9 4,9 70 1250 375 41
20, 12 20 106  56.2 2.9 70 1375 375 .39
21. 13 21 134 71,0 7.3 70 75 375 .92
22, 15 22 123 61.4 5.4 70 375 375 .70
23, 53 23 122 6141 4.7 70 590 375 .64
24, 56 24 110 57.4 4.3 70 750 075 .54
25, 55 25 124 34,2 4,6 50 503 750 .60
26.. 57 26 107 34.4 §,9 60 675 750 .53
27, 44 27 113 63,2 0,3 63 563 750 57
28, 34 23 114 65.6 4,7 60 650 753 .54
29, 32 29 137  84.9 3,5 60 1175 750 .39
39, 23 30 105  57.9 3.3 63 975 750 .46
31. 63 31 113 59,2 5,5 59 6437 625 .48
32, 54 32 33 73.0 4.2 59 625 525 .50
33. 13 33 104 71,0 4,5 53 690 625 ,48
J4, 11 34 107 6645 3.1 50 375 525 .42
35, 12 35 106  49.5 4,0 50 1250 625 .33
36, 34 36 1M1 6L.J 2,0 50 750 §25 .45
37. 29 37 103 66,2 4,3 5J 709 625 .47
30, 66 30 100 62.2 5.8 50 559 625 .53
39. 67 39 104  76.6 3.4 50 125 625 .03
40, 24 40 102 57.3 4.9 40 500 509  ,50
41, 79 41 111 73,4 3.3 40 750 500 ,40
42, . 76 42 139 66,3 5,4 49 625 500 . 44
43, 77 43 99  65.3 4,3 49 750 50) .40
44, 64 44 113 59.3 2,7 40 375 500 57
45, 32 45 97  63.4 5,2 40 539 500 .50
46. 01 46 107  Go.2 2,7 43 725 500 .41
47, 33 47 106 73,2 5,3 40 1625 500 ,22

Contdeeo/une
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Table 62 Continued. -
48, 37 43 106 61,3 3,2 40 975 500 ,3g5
49, 51 49 120 69.6 4.1 43 250 830 ,g7
50, 50 50 119 67.6 6,0 40 750 500 490
S, 23 .51 133 ?1.2 3.5 30 875 375,390
52, 65 52 92 40,3 2,8 30 625 375 .30
53, 69 53 35 62,3 5.0 30 375 375 .50
54, 33 54 124 63.4 2,1 30 500 375 .43
55, 85 55 107 49,8 3,0 30 375 375,30
56, 86 56 109 46,83 3,0 30 500 375 .43
57, 91 57 146 63.2 1.4 33 313 395 ,32
58, a9 50 137 54,2 1,4 30 625 375 .39
59, 50 59 114 47.4 3,6 33 250 375 .60
60. 52 63 117 5.2 5,7 30 250 375 ,60
61. e0 61 105 62.6 3,8 30 375 375 .50
62, 61 62 107 67.2 4,0 33 750 375 .33
63, 49 63 125 63.4 3,2 25 375 313 .45
64, 76 64 192 64,3 3,7 25 375 313,26
65. 75 65 102 73.6 2.2 23 625 250 .29
66, 74 66 101 73.3 3.1 2J 253 250 50
67. 70 67 35 61.2 4,0 20 2590 250,50
68, 63 G632 95 64,0 1,2 20 250 250 .50
69, 90 69 105 57.6 3,0 20 075 250 ,22
70, G2 70 106 44,6 5,4 22 250 250 .50
71, 40 71 124 3.0 1,3 20 257 250 .50
72, 15 72 117 63.6 1,5 22 250 253,50
73. a2 73 124 51.6 1.7 20 1125 250 119
74, 03 74 122 45,4 1,2 20 075 250 ,22
75. 04 75 103 50.6 1.6 20 7540 250 ,25
76, a7 76 119 50,0 5,1 20 375 253 ,40
77, as 77 116 47,8 1.6 13 753 125 .14
7C. 19 78 113 53.4 2.1 10 1375 125 ,08
79. 02 79 100 55.6 3,0 10 565 125 .10
6o. 93 10 103 53,9 1.7 10 702 125 ,15
81, 73 81 103 49,3 4,7 13 500 125 ,20
82, 72 32 93 45,3 1,40 5 125 63 L34
n3, 94 33 106 7.2 1.3 5 590 63 .11
G4, 63 04 197 53.0 1.3 5 375 63 .14
a5, 19 8s 111 61.2 2,5 5 625 63 .09
36. 91 86 123 534 241 5 2091 63 .03
37. 29 - g7 107 72.3 4.7 110 1375 1375 .50
a3. 27 0o 107 70.3 4,2 80 12532 1000 .44
89, 21 89 96 72.2 4,5 50 1250 625 L33
90, 22 S0 133 51.3 4,3 90 750 1125 ,60
91. 26 91 373 52.2 4,0 140 625 1759 74
92, 36 352 131 7243 5.0 100 1375 1260 .48
X = 698,97 X=667.34
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