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EXECUTIVE SUMMARY
 

This report summarizes the results from varietal and the
 
component technology trials conducted on finger millet
 
(Eleusine coracana) during the 1904 cropping season. There
 
were basically five types of trials run over six locations
 
and are summarized as follows:
 

EXPERIMENT 	 ENTRIES/ NO. OF 
TREATMENTS 	 LOCATIONS
 

1. Advanmad 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 elite material
 
as did the 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 two conditions, sole and
 
relay. Almost all of the material used in the trials was
 
of 	Nepalese origin.
 

Some of the varieties frum the AVT have boen advanced
 
to farmer's field trials and seed multiplication programs.

The top six yielders from the IET uerc advanced to the AVT
 
and tha top ten yielders from the germplasm observation
 
nursery were advanced to the IET. The plant population trial
 
showed the importance of maintaining high plant populations
 
ospecially under relay conditions; howevcer, an optimum plant
 
populatioQ for either condition can not yet be recommended.
 
Varietal performances are discussed in detail in the text.
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INTRODUCTION
 

in Nepal, finger millet (Eleusing coracana) is cultivated
 
on approximately 122,000 hectares. 
 In table 1, the estimated 
area, production and average production by region and agro
6cological zone are summarlzeq. Agro-eceological zones are 
summarized in table 2. According to the '78/79 statistics,
the western region has the highest area under cultivation
accounting for 30% total.approximately of the Kaski and
Syangja districts rank highest (/000 hL) for area under culti
vation, whereas Taplojung district has consistently recorded
 
the high.st production per unit area (1.64 t/ha). These

statistico clearly show the importance finger millet plays in

the Nepalacre farming systems. 
 Houeer, it represents approxi
mately 5% of the tctal (food) cropped area (riie, wheat, maize,
millet and berley are considered food crops). 

In general, compared to rice, maize and wheat, finger

millet has been 
 severely noglected in research and extension 
activities. In Oakhile-1
1979, and Dallo-1 corc released.

Oakhale-1 was iecommonded for the mid-to-high hills aInd Dallo-i
for the mid-hills and inner terai. HIMuOver, varietiesthese 

are not widely adapted and have proved to be unstable in some

locations. In Lumlc, Pakhribas and somuwhat in Kakani,
Oakhale-1 has bcn adopted by farmers. 

In Nepal, finger mill.t is a multipurpnsc crop used for
 
porridge, chapatis and 
 alcohoLic bevt.rang,.s. The fodder is

highly valued and 3pi,,nt sLed from brewing is oftun fed te

livestock. (Spent sued is 
 thaught t-a he essential for success
ful hog raising.) In same are:s, it is exclusivcly used ".1S astaple food and in others it is uften enjoyed by haird lriburors
who say they car miint-in the, nl-ntl r d-y on enc morning meal
of it's porridge. The carbOh' irate aind prrtein chemical com
position of finger millut (Kdo in Nep li) grain is 70% and
11% ruspectivoly (12). It is c staiole f'oed in some parts inSouthern India and East and Central Africa (11). It also
has excellent long storage capbility cithaut deterioration 
or attack by problum st',rage insects. In Nepal in the field,
it is attacked by blast, 1-aif blight, smuts and stem borers.
Blast (_ricularia is far the mosts_.) hy serious disCasein Nepal and occurs in packet areas usuailly in higher hills. 

As far as various cropping system praictices it is usually
groun as a sul, orip in .ri inner turai, chile ittL,,t and 
is sequenced or relayed in low-to-mid-hill zones. The terai 
accounts for only 15% of the total finger millet area. In
general, lou-to-mid-hills, i.u. 
800-1249 m.a.s.l., finger

ei.lot is closely sequenced after maize and before cheat.
From mid-hills, i.e. 1250-1699 m.a.s.l., it is usually relayed
with maize followed by wheat or fall-w. From 1700 m.a.s.l. 
and above, up to 2500 meters, it is again grown as a sole
 
crop in a two year, ttir.n crop uro1ppiii~j sy-trniii. The relay 
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cropping system is by far the most predominant pattern accoun
ting 	 for at least 60% cf the total cropped area of finger 
millet.
 

Brooding and selection fcr short duration and high yield

(120 	 days and 2.0 t/ha) could bi- one viable future objective
for Finger Millet Deve:cl pient Proqram (FrWP) . Shrort duration 
could possibly incru35c croppinc ':nsity by alinwing for a 
third crop after maize/fingur mi t including, but not exclu
sive to wheat, crai l i' (roupe.), oats etc. More funda
mental research needs t,) b,., conducted a)n cropping systems X 
varioty interacti:;n, gunetic computitive a3biity of genotypes, 
growth habit, comp;:ncnts (If ,iUld, ci d gunotype X environment 
interactions. Befc r, r 'Lling can be started it should be 

,known whether sn, Li ,1 I '±n prrn'rn -;r; necessary fnr 
inecicruppi.i , t, i u .j. 1.er±.jti. , bL:tuLcA cultivar 
yields of finger millet in cLvAy -.nd sole crops are usually 
positive; we hve found this in our o.xprimnts. HLw,vor, 
it is not yot known if" th,-: dif'r'a :ant; cultivirr con hu expected
to be efficient in us.inq v.arytnq lci]. f ;rivir.-nnntal reso
urces. For example, thu t>;t LJunltypcs uncur hu ptimum
conditions of menu-cropping may not b: th .su that will best 
suit 	the more limiting envirunmunt- rf mutipic :rcpoing (4).
What may he required, thertuforr, is rmiull-lc itifin se2lecuion 
strategy in which varir-ltl o3rloctio n is cnnonectd separately 
for different onvironmcnts. He,uur, multi-,nvir nmnt selec
tion straegy will ho mar 7ostly, ma' pre necessaryLut 
and efficient because nf the .many -gro-cnl gicl niches of 

Gpal. 

The main )bjc('tivus _:f th, FNDP aru thi 1,rc[[aing: 

1a) 	 T, : r.-, r '-;: n of - l.cnl> -nd exatic finger 
millet gormplasm for selection and for use in a 
future broJodnr pr gral, (pnsoibly to include the 
wor i d Pol ic t r o .1cu. iFn c r 2C,7371 a); 

b) 	 To firmIly us.-bih. "n,-! t continuailly mintnin 
contard;5 ,, cointrit s t,,hurc finger millet 
is cu ttivit.ud ii: oiILr to rarcivc anJ uxchange re
search infinrm. ti n -nd vat t-.LctlE g.rmplasm (India, 
Africa ,a.nr Sri L n'..:); 

c) 	 To di'vui, a. L bt vlm i-tio z pd t2- -I wide zone 
of cult iv-!t:.'-n : ,' m: ,o Pcuilecially in the midhill; 

d) 	 to ronduct multi- . oa v'ri,tal and -othor component 
techn)l -gy tri;!Js cluding not cxclusive to.1 but 

plant p-pul.Atin nd furt il ec trials;
 

o) 	 To idrentify y. ci cimoncct.s (r-lfl<cd multiole 
criteriun) to iid in . Friui L breeding program 
under baoth r!.ay and m,-nicultur: ;onditioens; 

http:ttivit.ud
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f) To identify if cropping systems X cultivir interactions and genotype X environment interactions
 
are significant and to what extent they should beaccountud for when developing a sound breeding
stratgy for finger millet;
 

g) To develop a standardized 
 evaluation nystem for
finger millet for 
use in multi-locition tusting,

selection, brceding etc.;
 

h) To integrate finger millut in 
the Firming Systems
 
Program;
 

i) To conduct and carefully monitor farmur's field 
trials to test and bettcr exploit existing varieties;


j) To dcvol;p varieties with short duration (120 days),
resistonce to 
lodging, stable, high yielding and 
good quality; 

k) To identify, obtain and efficiently use computer
software and hnrdwaro for ease in the compilation 
and analysis of data. 
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Table No. 1 : ESTIMATED AREA AND PRODUCTION OF FINSER MILLET
 

THROLGHOUTNEPAL2035-[ 7 9 -


Aroa in hectare

Production in MT.
 

D~velopmont AroaT7 Finq Mi-e - --
-r A v-ka- ..P--


Districts 
 Area Production duction t/ha
 

I. EASTERN REGION
 

A. Mid-To-High Hill
 

01. Taplejung 
 1400 2300 1.64
 
02. Sankhuuasabha 
 2310 2660 
 1.23
 
03. Solukhumbu 
 1000 1100 
 1.10
 

Total : 
 4710 6260 
 1.33
 

B. Mid-Hill AuraTZ.-773 --.
 

01. Panchthar 
 3730 3360 
 0.90
 
02. Illam 
 2430 2060 
 1.17
 
03. Torahthum 
 2120 2790 
 1.32

04. Dhankuta 
 4210 3970 0.94
 
05, Ohojpur 2000 
 2000 1.00

06. Khrtang 1110 1260 
 1.14
 
07. nkhaldhunga 2200 
 2040 0.93
 
08. Udaypur 1430 
 11,30 0.84
 

Total : 19203 19260 
 1.00
 

C. Terai and Inner
 

01. Jhapa 900 820 
 0.91
 
02. Morang 1000 
 950 
 0.95
 
03. Sunsari 
 120 1140 1.11

04. Saptari 870 720 
 0.83
 
05. Siraha 
 2190 1423 0.65 

fotal 607J 5350 0.83 

EASTERN REGION
 
TOTAL : 
 29983 30570 
 1.02
 

II. CENTRAL REGION
 

A. Mid-To-High Hill
 

01. Dolakha 
 930 600 
 1.50
 
02. Sindhuli 
 2930 3140 
 1.07
 
03. Rasuwa 
 40i 460 
 0.96
 

Total 4310 4203 
 0.97
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B. Mid-Hill Agro-Eco. 

Zone
 

01. Rameohhap 

02. Sindhuli 

03, Kabhre 

04. 8haktapur 

05. Lalitpur 

06. Kathmandu 

07. Nuua!<ot 

08. Dhading 

09. Makawanpur 


Total : 


C. Trerai and Inner Tprai
 

(Oone
 
01. Dhanusha 

02. Mahnttari 

03, Sarlahi 

0q. Ratitahat 

05. Bara 

06. Parsa 

07. Chitwan 


Total : 


CENTRAL REGION
 
TOTAL : 


2370 

2370 

1990 

180 


1280 

1400 

1800 

2010 

2400 


15480 


2730 

1420 

680 

550 

280 

300 

1200 


7160 


26950 


1980 0.80
 
2400 1.01
 
2490 1.25
 
160 1.00
 

1100 0.79
 
1300 0.86
 
2600 1.44
 
2060 1.02
 
3350 1.40
 

17390 
 1.12
 

2530 0.93
 
1420 1.00
 
570 0.84
 
480 0.87
 
260 0.93
 
290 0.97
 

1100 0.92
 

6650 0.93
 

28280 1.05
 

III. WESTERN REGION 
A. Mid-To-High Hill
 

01. Manang 

02. Mustang 


TOTAL : 


B. Mid-HillAro

01. Gorkha 
02. Lamjung 

03. Tanahu 

04. Kaski 

05. Parit 
06. Syangja 

07. Palpa 

08. Myagdi 

09. Baglung 

10. Gulmi 
11. Aryhaktanchi 

TOTAL : 

550 
 570 1.04
 
550 
 680 1.24
 

1100 1250 1.14
 

r2700 2130 0,7
 
5950 
 7170 1,21
 
5420 6800 1.25
 
7000 
 7700 1.10
 
2250 2600 
 1,12
 
7000 8400 
 1.20
 
1940 
 1550 0.80
 
800 
 800 1.09 

1500 
 1770 1.10
 
1800 
 2230 1.24
 
180.i 2100 
 1.17 

38160 
 42980 
 1.13
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Table No.I Continued: 

C. Terai and Inner Terai

Zi=-c. Zon 

01. Nawalparasi 1380 4110 
 0.80
 
02. Kapilvastu 450 
 390 0.87
 
02, Rupandehi 640 
 480 0.75
 

Total : 2470 
 1980 J.80 

WESTERN REGION 
TOTAL : 41730 46219 1.11
 

IV. FAR-WESTERN REGION 

A. Mid-To-Hioh Hill
 

01. Dolpa 
 650 753 1.15
 
J2. KalikoL 
 70J 79J 1.13 
03. Mugu 450 
 500 1.11
 
04. Humla 
 7J0 800 1.14
 
05. Jumla 1300 
 1140 1.88
 
05. Bajura 100 1250 1.25
 
07. Bajhang 970 1200 1.24
 
08. Darchula 620 800 
 1.29
 

TOTAL : 6390 7230 
 1.13
 

B. Mid-Hill A~ro

01. Rukum 
 2J0 25J 1.25
 
32. Rolpa 620 
 720 1.16
 
03. Pyuthrin 12U0 140J 1.17
 
04. Salyan 430 470] 
 1.09
 
05. Jajarkot 1300 1580 1.22
 
J6. Dailrkh 150 180] 
 1.21
 
07. Surkhet 553 
 60 1.J9
 
08. Achham 91U60 
 1.18
 
09. Doti 1330 
 158J 1.22
 
10. Baitadi 90' 106] 1.18
 
11. Dadeldhura 185] 222J 1.20
 

TOTAL : 1462ij 1697J 1.16
 

C. Tprai and inncr Terai
 

01. Dang 4J] 480 
 1.2
 
02. inkn 94] 
 933 0.99
 
:03. Bardiya 503 550 
 1.13
 
04. Kailali 1400 14J0 
 1.00
 
05. Kanchanpur 500 560 
 1.12
 

TOTAL : 3740 
 3920 1.05
 

FAR-WESTERN 

REGION TOTAL : 24750 2812] 1.17 
NEPAL : 12341) 13314J 1.08 

Source: Agricultural Food and Marketing Servics, Kathmandu 
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Table No.IA: AREA IN PRODUCT. BY REGION AND RANK 
 RANK
 

I. 
 EASTERN REGION AREA CULTIVATED 29,98")

II. 
CENTRAL REGION AREA CULTIVATED 26,950 III

II
 

III. WESTERN REGION AREA CULTIVATED 41,730 1
IV. FAR-WESTERN 
" I 24,75D IV
 

TableNo.18: DISTRICTS BY REGION ABOVE 235J HA AREA IN
 
CULTI AI0UN
 

I. EASTERN R!EGION
 
A. Mid-Hill Agro-Eco. Zone
 

01, Pnchthar 
 3730
 
02. Dhankub 
 4210
 
J3. lllam 
 2433
 
04. Sankhuwasabha 
 2313
 

II. CENTRAL REGION
 
A. Mid-Hill Aoro-Eco. Zone
 

31. Sindhuli 
 2373
 
B. Terni and Inner Terai. Agro. Ecu. Zone
 

01. Dhanusha 
 2730
 

III. WESTERN REGION
 

A. Mid-Hill
 

31. Kaski 733]

02. Syangja 7J3J
 
03. Lamjung 5953
 
04. Tanahu 
 5423
 
05. Gorkha 
 270J
 

1II. FAR-WESTERN REGION
 

A. Mid-Hill Aqro.-Eco. Zone
 

01. Salyan 433
 
02. Dadeldhura 
 1853
 
03. Dailskh 
 15J0
 

GRAND TOTAL : 53533 = 
43.4 % of total.
 

Table No.2: GENERALIZED AGRO-ECOLOGICAL ZONES
 
A. Terai and Inner Terai : 0 - 799 m.a.s.l.
B. Mid-Hill 
 : 800 - 1499 m.a.s.l.

C. High-Hill 
 : 1500 - 2450 m.a.s.l.
 

http:TableNo.18
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II.ADVANCED VARIETAL TRAL
 

The objccl ,vus of this trial wore to test ten experimental lines of diverse geographic origin (Nepal and India) under
conditions of monoculture (relay at 
Pakhribas) at 
six locations in order to 
isolate the lines that perform well 
at erich
site. 
 The secondary objectives of the Aj'T were to identify
a stable variety and t o obsu,'e the quantitative and qualitative agroncmic characteristics of each variety.
 

Varjeties Under StudX 
01. NE-94 
 02. NE-1703-34 
 03. Rampur Local
04. Oakhale-1 
 05. Dalle-1 
 06. NE-6401-26
07. NE-3801-2 
 08. IE-143 (In- 09. 
 NE-1104-13
10. Local Chuck 
 dia) 

Discussion 

IIa. Khumaltar
 

Variety mean 
performances 
are presentcd in tables
3 and 4 while voriotal characteristics and dotails oftrial are presented in tables 5 and 6. 
 Anlysis offor these trials were
data aided by computer packages

(8, 9). 

Varietal performancesat Khumaltarthan those wore quite differntfron other locations (see tablo 7). NE-94,NE-1703-34 and NE-3901-2 performed the best 'under monuculture conditions' yielding 1099, 1720 and 1467 lgjha ofgrain respectively. 
 Varietios were 
positively correlated
with harvest index R= 0.56, N= 40, P= 0.01. Mean (sundried) forage yields rranged from the highest 8.7 to theowest 2.7 t/ha. Rampur Local recorded the highestnumber of productive tillers/plant but 
ws thurmosensitive to Kathmandu Valley; however, NE-94 ha0
' the secnndhighest number of productive tilers/plant and recordedthe highost yield. IE-143 was erliest in days to panicle emergence but 
was a Low yielder. NE-94 and NE-170334 and NE-3801-2 seemed to be cell adapted to Khumaltarconditions, but di'' not perform well overall the 6 sites(see pooled iialysis, tablu 7, and 7A and stability analysis).NE-94 gave a relatively lew mean forage yield and Dalle-1,NE-3801-2, NE-6401-26, NE-1104-13 and Rimpur Local gavethe top five mean forage yields ranging from 8.7 ,o 6.4t/ha (see table 4). The grain mean for all varietiesat Khumaltar was 1281 kg/ha (site mean). 

III. 
AVT, RAMPUR MAIZE STATION
 
Mean grain performances aind 
dotails of trial 
are presented in tables 8 and 9; 
agronomic characteristics aresummarized in table 10. 
 The two iocal checks, Rampur 
'coal
and NE-3 (Local Check No, 
2) proved to be superior. Rampur
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Local differed significantly from all 
other varieties;
and IL-143, ranked 2 and 3 did 	
NE-3
 

not differ significantly from
each other. Oakhale-1 recorded lowest mean 
yield. Dallo-1
had the highest moan seed weight/head (N= 10), and Rampur
Local had 	the second highest (7.0 grams). Days to anther
exertion occurred about 
6 days later than days 
to 50% panicle emergence at Rampur. 
 The mean grain yield for all 
varie
ties was high (1216 kg/ha)
 

IV. PVT, 	KABHRE AGRICULTURE FARM
 

NE-1104-13, NE-3801-2 and 
Kabhro's Local 
Check variety
gave tha 3 highest mean yields, 2355, 2093 nnd 1974 kg/harespectively (sOU tnblc 12). Details of 
AVT Kabhro and
 summary 
of agronomic characteristics 
-re oresented in tables
11. 13 and 14. The above mentioned v.riuties, howevsr, did
not diffor significantly 
from NE-6/PJ1-26, Oakhale-1 and
Dalle-1 at p. 0.01 by 
Duncan's Multiple Range Test 
(DMRT).
High grain yields were generally well assciated with highforage yields. Also, higher moan seed wiiqht/panicle (N= 10)was well associated high mean grain yield. Rimpur Local gavehighest number of prwductive tillers/plant but tns thermosersitive 	and 
very late 	(192 days to harvest). NE-94 performad poorly here but had 
a high number of productivetillej s/plant and was relatively early. K,7obhre recardalI thehighest grain site mean 1462 k/ha; 4572 kg/ha 	 was recordedfor fcrage site mean. There jas high piot t:, plot variaition
in forage 	 yield due to vriation in plant stand and 	 perhaps 
uneven sun-drying.
 

V. ATKAKANI AGRICULTURE FARM
 
Kakani farm is considered a poor environment (site oan535 kq/ha) due to Iow fertility, high altitude (1030 m) aneblast and septnria disease persistence. Low rates of photosynthesis, and low rates of soil nutrients (possible due tolow rato of organic matter decompositiron) are also contribu

ting factors to low yields Kkani.
at 


In table 15, 'indresults details of AVT conducted atKakani are presented. 
 Mean yields 
did nrt differ significantly at 	the 0.0 5 _p. 
level and 	a 73% C.L. was recorded,Poor plant stand, -eniti. and poor management wore contributing fatctors , l:w yields. NE-6401-26, Local Chock, -ndOakhale-1 	recorded hiyhest 
mean grain yields (832, 790 and

783 kg/ha respectively°. 

VI. 	 AVT AT PAKHRIOAS AGRICULTURE CENTER 
At Pakhribars, the wasAVT conducted under relay conditionsand results, details and summaries are prosented in tables

16 through 20. At Pakhribas ODkhalo-1 	was significantly
higher in 	mean 
yield (P= 	0.01) by DMRT than both PAC hill
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(Local Check) and NE-6401-26. Mean groin yields for these 
three varieties were 1614, 1328 and 
1063 kg/ha respectively.

Despite relay conditions with maize, PAC recorded a site 
mean of 759 kg/ha. There wans no observed finger millet X 
maize interaction (0.05 p.), however, combined maize and
 
finger millet grain yields give results similar to those of
 
finger millet yields alone, Lodging was observed in all
varieties. High grain yiulders weo associated with relati
vely taller plant types.
 

VII. AVT AT LUMLE AGRICULTURE CENTE, 

Kali Bhunde, Oakh-ale-1, NE-3801-2 and NE-6401-26 rec 
rded 
highest mean seud yields (2238, 1775, 
1663 and 1500 kg/ha) 'nd
 
did not differ significantly from one another (0.01) p. by
DMRT. Mean results of grain, forage yields, detailq of trial
 
and summary of agronomic characteristics arc presented in
 
tables 21 through 24. Mean grain yield at Luml was highly

correlated with 
mean forage yield (R= 0.95) 3nd harvest index.
 
Rampur Local variety was rejected due 1;e it's lateness and
 
thermosenstivity. Mean grain y-eid woo well associatad with 
mean number of rachi/panicle and plant neight. Anther exer
tion occurred approximately 11 days after 50% p,nicle emer
gence at Lumlo. Lumle recorded a site moan of 983 kg/ha (grain). 

VIII. AVT STABILI7Y ANALYSIS 

Genotype X onvirnnmunt interactions limit the effective
ness of selection when soelction is based solely on the mean 
performance of cultivars (2, 3, 6) . Linear regrussinn of 
cultivar means on the mean of all varieties for each site 
(site mean) irc shown grraphiqally (13) in figure 1 through 10. 
Only description of envirnnments (baseu upon site man) either 
good or p.-or can be identified by the method employed here.
Also this simple model can nit explain very accurately geno
type environment interactions, nor can it accommodate cr 
account for heterogeneous covriate factors such as fertility,
plant management, cultural pr,ctices (see Kang and Miller 
(7) for methods that acc;rmodatc these differences, and 
improve 9enotype X environment interaction and stability

analysis). Despite these drawbacks, the analysis used here 
is a useful tol for quickly revicuwing all varieties graphi
cally (13). 

The method c-in describe a vrioty as stable, but should 
be used in conjunction with other methods of analysis and
 
evaluation of variuties.
 

A stable variety has been nften used to mean a variety
 
that performs relatively the same (with an acceptnble yield

to the farmer) over a given range of environments (2). In 
Nepal where a farmer mus* be able to rely on the yield of his
 
or 
her crop year after year in order to eat (i.e. subsistence
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farming), and where environments, especially those designated
 
for finger millet, are usually considered poor or limiting a 
stable variety could be of greater importance than a variety
does well in some years and poor in others (within and between 
season 
X environment X variety interaction). Also, there 
are compounding limiting factors for finger millet since it 
is often associated with maize. Hoever, a farmer may be 
int.rested in a variety that does vory well in a not so poor
environmont i.e. unstable variety, if he has such an environ
ment.
 

In this analysis, a variety is stable if it h~s a rela
tively low slope, 0.6-0.8, and a high intercept. Oakhale-1 
and NE-6401-26, figures 1 and 10, arfi considered stable, 
Oakhale-1 
has very low slope, however, it has a relatively
high intercept. NE-6401-26 has a higher slope (0.6) and
relatively high intercept (534). (Another component of the 
analysis that should be taken into consideratijn is the 
magnitude of the standard error (s.e.)(2, 7,) On the 
ether hand, with exception to Rampur Local uhich is highly

adapted to the terai zone, NE-1104-13 gave the highest mean
 
yield (2354 kojha, figure 8, and the highest slope 1.7. 
NE-94 had the second highest slope and the lowest intercept,
 
figure 2. Thus, by this analysis these latter two varieties
 
are considered unstable, 
NE-94 being the most unstable. 
NE-3801-2 possesses average stability (b= 1.26) (intcp.= -119) 
s.o.= 512). Standard errors ranged from :is low as 192 
N1e-1) and as high as 927 (Rampur Local). The Local 
Check varieties were different for each locaition sn they can 
not be validly analyzed. (Note:Special caru must be taken 
when comearing the angles of the different slopes since the
 
numbers that define the Y-axis change from greph to graph). 

IX. AVT_POOLED ANALYSIS 

In tables 7 and 7A )ocled analysis jf gain and forage yield 
of AVT are presented. Tables 25 through 29 summarize some 
of the characteristics by looatioJn. 

Conclusion for Advanced VJrietal Trial (AVT: 
Based on these analyses, Dille-1, Oakh-llu-1, NE-3801-2, 

NE-6401-26, and NE-1104-13 will be furthur tested at hill 
stations. Some of these varieties will be further i-evalua
ted in farmer's field trials. Except for the local checks 
the rest of the varieties will be put into the observation
 
nursery. Some cf the bust varietics from the IET will
 
replace the discarded varieties from the AVT (see IET
 
Discussion). At Rampur, Dalle-1, IE-143, Rimpur Local,

NE-3, NE-1703-34, and NE-1104-13 will be 
 further evaluited. 
NE-3 and Rampur Lucal are being further evaluated in farmer's 
field trials for the terai and inner terai. 
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Conclusion for AVT Cent.
 

With exclusion to Rmpur Local, NE-1104-13, NE-3801-2,
NE-6401-269 NE-1703.34, NE-1102-12, NE-1001-1, 
and NE-1304-Iwill be tested over 
all hilly locations
adaptation analysis. for stability and
The latter 3 have bQen advanced from
IET 1984 (see IET Discussion XI). (For more details of 1985
FMDP, see(17). 
 For dctailud information on the mothudology
used in these trials for 
recording the observations and
the morphological characteristics of varieti'es and 
truatments
the reader is referred to Tamulonis and Singh, 1984 
('16).
 

http:NE-1703.34


Table No.3a : Environmental iiices 
 Sit.e (e.an (Graln)./h
 

A. Khumaltar Fari 
 12a1 
B. Rampur Maize Station 1215
 
C. Kabhre Farm 
 1462
 
0. Kakani Farm 
 535
 
E. Pakhribas Agri. Cantre 
 758
 
F. Lumle Agri. Centre 
 983
 

Figures 1-10: Stability Analysis :
 

Each figure represeots a regression line showing
the relationship of an individual variety mean 
yield and mean of 10 varieties grown at each site 
over 6 sites. (Each figure represents one variety.) 

Fu Irure 2
Figure 1 _44 t -7' 77. 
=~~ ~ ~ :~ ::17iI~ R 0.75~ ''
 

R= -0.12 i0.
 

312,?22 
1301 

89
 7 -74
 

107
 

535 h,,-575
844 1462 844 115,2!153 ENUIRN INDEX NE-94 1462
 

ENUIRONMENTAL INOEX
 

Figure 3 
 Figure 4
 
Y1= 372 X- Y = 876 x + 634, 67-111 Z1 2 
 R 0.57
 
R= 0.89
 

1755

128
 

-J 

- 1272 

526" " 79 , Local Checks 

.411 
 535 844 1153 1462
 
ENUIIOEMETAL OI L !HDE
 



__________________ 

Figure 5 Figure 6 
1.012 X -. 3. =., 

R.o 0.69 R= 0.75 

17557 
51318 I75-

J 

90 a1272 

79499 

535 844 1153 1462
535 844 1153 1462 ENUIRONMENTAL INDEXENUIRON INDEX. 1703-34
 

Figure 7 Figure 8
 
Y = I1.032 X -G ,
 

1 714 -. ,2500 1 
R. 0.51 o 72754 R= 0.91 

I 

L1750 I5
 
57 z519747
 

I 

1000 
z ~1141
 

<r 

587 953 1319 1685
 
ENUIRONMENTAL INDEX RAMP5 
 LOCALEN' 5 844 ENOEX 1462F~A~flP~ ItRONMENTAL 1153 


Figure 9 Figure 10 
Y ?4 -119.4? I= 6003~ + 534 16 

283 R-. 0.69 "8 R= 0.4 

r1579 =1413 1 

Y.

552 503 . a 

535 115 t44 - . -... 
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Table Nc. 3: DUNCAN'S MULTIPLE RANGE TEST (DMRT)
 

Khumaltar (0.01) P. Level
 

Variety 

Rank 
Yield 

N-Mean 
NE- NE- NE-
94 1703-34 3801-2 

I II III 
1899 1728 1467 

Grain Yield (Rounded9 K ha 
NE- Dalle-1 NE- IE-

1104-13 6404-26 143 

IV V VI VII 
1329 1198 1182 1136 

Local 
Check 

VIII 
1110 

Rampur
Local 

IX 
904 

Oakhale-1 

X 
880 

Any variety under the same line did not differ significantly at the 0.01 level of 
prcbability. 

Table Nc. 4: DUNCAN'S MULTIPLE RANGE TEST 0MR.T1 

Khumaltar 

m -ea-n- a Ymdif-7-
_-o_L-7n ___d_

-K-_Variety - aTe- NE NE NE Rampur Local Oakhale- NE- NE-
1 3801-2 6401-26 1104-13 Local Check 1 1703-34 94 

Rank I II III IV V VI VII VIII IX 
Yield 8730 8589 8282 8044 6427 5606 4054 4018 3723 

IE
143 

X 

2778 

Any variety under the same line did not 

probability. 

differ significantly at the 0.01 level of 

I-M 
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Table No. 
 5 SUMMARY OF AGRONOMIC CHARACTERISTICS 
FOR ADVANCED VARIETAL TRIAL -a 1984
 
Location: 
Khumaltar
 

Days ------------ - '--.'-- gDt t y 
 O .
 of Mean Mean Harvest 
Variety Panicle 95 emerge- tc Heads/ GrainVarert (C) 5 i'ss IRachi/( 95% ltC e of rPain of NTi.3r-/ P1ot(CMain t(C L) c(r,) (CQ) Head is. Grain StaEar Rachi r=4 aYed Yied Index 

nce 
 r= 4 
 Pl1nt 
. N=4 Grams* M=4001.NE-1703-34 c) Pan. r=4 r= '=40 Grams kg/ha kg/ha83 4 r= 4 (CL)6E+40 118 2.8+0.6 Ranke Rank+02.NE-9 4 
NR 3.77IV 1,xx NR85 55+5.D 134 3.+.3-0,6 qR 1728 4018 0.30 II03.IE-143 NR 3.32VI NRNR76 56" 5.2 115 3.2.5 NR NR 1399 3723 0.33 i04.NE-1104-13 3.83iii T R104 NR 'R63 -. 8 156 2.1 ;b.5 273+61 3.9411 1136 2778 0.2911:05.Dalle-1 105 5.5+3.3 6.'1+.2 3.7+1.2 13294+'. 9 155 2.0+0.4 257764 4.16i 8044 0.14 Vi 

06.Local Check 5.9. 0.' 7.0+.2167 7S+;:.5 153 2.770.5 970.3 1196 8730 0.12 XNR 2.781X NR07.NE-6401-26 113 74-u NR - 1110 5606 0.17 IV7 154 2.870.5 277+57OB.Oakhalc-1 117 2.21V'IIi 5.5+0.3 7.C 3.2+0.4 !112 8292 0.137-1 1 IX159 2.7+0.5 220735 2.a0XO9.NE-3601-2 5.2;. 2 78-..116 1 , 0 1E 3 2.840.6 42j - 3. 42 0.7 110 82- 0.1 IXlO.Rampur Local 7,6. 2
160 123 7 203 . 7 838 467 4 0.15VIII5,2 0,7 NR 3. 27 VII NR- N.7T. 94675 
 0.1VI
 
3 279 
. . . . . .. . .
 9 04 64 27 0 . 12 .'II 

LSD (kg/ha) 
410 3507 0.11 

Sits Grain Mean=1281Si te- Rank: II, I, VII, IV, V, VIII, VI, 
Straw Mean=6232
X, III and IX respectively from seriai
+ - Rank: VIII, no. I to 10
IX, X, IV, IV VI, III$ 
VII, II and V respectively from serial no. 
I to 10
x - 95' confidence limits (CL) are given wera appropriate N = Number of Observations 

xx - NR = 
Not Recorded. 

= 
Number of repititions
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Table No. 6 : AS. DETAILS OF ADVANCED VARIETAL TRIAL AT
 

Trial Number : 1 

Design : R.B.D. 

Plot Size : 4 X 2 m 

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/b/1984 

Seddlings Age : 28 dams 

Fertilizer : 4rJ:40:20 (N, P205 0 K20) 

20:40:20 Basal
 

20: 0: 0 Tnp-dress
 

Elevation : 1145 M.A.S.L.
2 
: 1.6 m
Harvested Area 

Soil Texture : Silt Loam 

Previous Crop : Wheat 



------------------------------------------------------------------------------------------------

Table No. 7 POOLED GRAIN YIELO 
 ANOVA ALL LOCALES
 
SOURCE 
 S5 DF Ms F p 
TRTM1TS 
 3127612.350 
 7 446801.764 1.942 .091 NS
RE 
 4236878.690 
 5 847375.73a 3.684 .008
ERROR 
 8050947.640 
 35 230027.076
 
TTCT 
 15415438.700 
 47
 

Locations/ Khumaltar Rampur 
 Lumle Pakhribas Kabhre 
 Kakani iqean P2rformancq Over
Varieties 

All Sites 

NE-94 1899.00 1098.00 213.0j 307.00 952.00 137.00 762.67 
NE-1703-34 1728.00 
 1458.00 513.00 731.00 
 999.00 4-9.00 
 982.03
 
NE-6401-26 1182.00 
 503.00 1533.L 1063.00 1868.0J 
 832.00 1158.00
 
Oakhale-1 830.00 297.00 1775.0 
1614.00 1342.00 
 783.00 1115.17
 
DalIo-1 1196.00 
 1256.00 538.00 601.00 
 1279.00 526.00 
 89.67
 
NE-3001-2 167.00 
 629.00 1663.00 766.0j 2093.00 552.03 
 1195.00
 
IE-143 1136.3] 1533.33 237.3D 
 193.03 866.0'J 201.00 
 689.33
 
Local Check 1113.03 1833.JO 2238.]] 1328.D0 
 1974.00 793.03 
 1545.53
 

1325. j 1J72.13 1 >3'4.63 
 025.35 1421.63 535.25
 
Rampur Local 934.00 2274.3j NR 357.00 899.0J NR
 
NE-1104-13 1317.J3 13:9.3J NR 629.0 2354.]D 525.00
 

Cv = 45.94%
 

LSD = NS
 

NR = Not Recorded.
 

ANCJ, Based on 8 varieties
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22 
Table No. 7A: POOLED FORAGE YIELD QKG/HA) ANOVA FOR

POOLED -1'cu' ATr'--... 
ANOVA SS Df MS F P 
Source 

T.eatments 
Reps. 
Error 

9508956.7 
40J07J0.J 

68063300J.J 

7 
2 

14 

13584238.0 
24043503.] 
4861654.0 

2.79 
4.95 

0.05 
0.05 

Total 211240JO0.0 23 
Locations/ Khumaltar Kabhr, Lumle Mean Rank 
NE-94 
NE-,1703-34 
NE-6401-26 
Oakhale-1 
Dalle-1 
NE-3001-2 
IE-143 
Local Check 

3723 
4018 
6202 
4054 
873J 
8589 
2770 
5605 

221] 
1917 
64J] 
3233 
4283 
5803 
1133 
9-383 

706 
1106 
120J 
1625 
9599 
1455 

750 
1830 

2236 
2347 
5294 
2971 
7504 
5309 
1554 
5809 

7 
6 
4 
5 
1 
3 
8 
2

NE-1104-13 
 80344 5117 
 NP* 5531
NE-1305-55 
 N. NP 
 925 925
Rampur Local 6427 3917 
 (Lite) 5172 

CV = 53.41% 

LS = 3B62 kg/hn. 
* - NP = Not Planted 

+- ANOVA based on 8 varieties. 
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Table No. 8 : DETAILS OF ADVANCED VARIETAL TRIAL AT RAMPUR
 

Trial Number 2 
Design : R.B.D. 2 
Plot Size : 4 X 2 m 10 rows 4m long 6.4 m harvested area 
Spacing : 20 X 10 cm 
Replications : 4 
Seeding Date : 7/2/1984 
Transplanting Date: 8/3/1984
 
Seedlings Age : 30 days
 
Fertilizer : 40:40:20 (N, P2 05, K 20)
 

20:40:20 Pasal 3/8/1934
 

20: 0: 0 Top-dress 1/9/1934
 

Elevation : 228 m.a.s.l.
 
Soil Texture : Sandy Loam
 
Previous Crop : Finger Millet
 

Varieties Under StudZ at Ra2pur
 

1. Rampur Local 6. Dallo-1
 
2. Local Chock 7. NE-94
 
3. IE-143 8. NE-3801-2
 
4. NE-1703-34 9. NE-6401-!6
 
5. NE-1104-13 10. Oakhalo-l
 

Table No. 9: ADVANCED VARIETAL TRIAL MONOCULTURE1 RAMPUR 

Mean Square = 21,692.689 
CV % = 12.11 
LSD(O.01) P. 298.59 
DMRT Mean grair yi-ld rounded (L/ha) 
- - ampUr Local .. -E-N- Oillc- NE- NE- NE- Okha-
Variety Local Check 143 1-0- 1124T 3801-6401

34 13 1 94 2 26 le-1 

Rank I II III IV V VI VII VIII IX X 

Yield 2274 1833 1'bC 3 1458 1309 1256 109 629 5G3 297 

Any variety under rnu line indicates thuy did not differ signifi
cantly from each other at (0.01) probability level. 

http:LSD(O.01


Table No. 13 
 SUMMARY OF AGRONOMIC CHARACTERISTICS 
OF ADVANCED
 

Location: Rampur 
\I ETAT7J 1 d 4 

Days to 

Pnicle 

'Uays 

Anther 
-N-Oays toNo of 

Maturity Produc-

Mea o 

cf Heads 

Ht.a 

Variety Emer- Exer-
(Date
of Hat'-

ticn 
Tillers/ 

Ha rte /
Plot(CL) 

H 
Hadi Yield and 

gence tion vest) Plant 95%M--4 Grams (cm) Rank (kg/ha) 

Rampur Local 
Local Check 

(NE-)IE-143 
NE-1703-34 
NE-1104-13 
Dalle-1 
NE-94 
NE-3801-2 
NE-6401-26 
Onkhale-1 

108 
67 

64 
67 
65 
84 
82 
86 
89 
62 

116 

73 

70 
73 
93 
93 
89 
93 
94 
98 

165 

109 

109 
109 
142 
142 
129 
122 
129 
129 

2 

1 

1 
1 
1 
1 
1 
1 
1 
1 

r=4 

464+26 

310+31 
-

284+37 
216';94 
259757 
250T'31 
172724 
222730 
205721 
131720 

7.0 

4.0 

6.0 
5.0 
5.5 
8.5 
6.5 
5.3 
6.3 
4.5 

128 

85 

83 
88 

119 
117 
106 
32 
94 
86 

2274 1 

1'833 1! 

1503 Ii 
1458 7V 

1309 V 
1256 VI 
1098 viI 
629 VIII 
503 IX 
297 X 

C.V. % 
LSD (0.01) P 12.11 

Nv straw yield was taken duo ta 
balance. 

lack of app:opriate SitcGrai 

269 g/ha 

Mcan= 1216 

Lodging was observeo in Rampur Local, 3 on a scale 
0 - 5. 
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Table No.11: DETAILS OF ADVANCED VARIETAL HIIAL AT KABHRE
 

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 
Replications : 3
 
Seeding Date : 12/6/1984
 
Transplanted Date : 17/7/1984
 
Seedlings Age : 35 days
 
Fertilizer : 40:20:0 (N, P2 05 and K20)
 

20:20:0 Basal 17/7/1984
 

20: 0:0 Top-dress 1/11/1934
 
Elevation : 1700 m.a.s.l. south facing
 
Soil Texture : Medium
 
Previous Crop : Maize
 
Fertilizer to
 
Previous Crop : 80:40:0
 

Table No.12: ADVANCED VARIETAL TRIAL MONOCULTURE AT KABHRE
 

CV 37.53% 
LSD 941.30 (J.05) P k /ha (S) 
DiRT= (0.05) P mean grain yield (kg/ha) (rounded) 
Variety NE- NE- Local RE- Oakhale- Dalle- NE- NE- Rampur IE

1104- 3801-Check 6401- 17,03
13 2 26 1 1 34 94 Local 143 

Rank I II III IV V VI VII VIII IX X 

Yield 2395 2093 1974 1668 1342 1279 999 952 899 866 

Any variety under one line indicates they did not differ signifi
cantly from each other at the (0.05) P level by DMRT. 

Table No. 13: ADVANCED VAI!FTAL TRIAL, 1984 ( PIONOCULTURE 
Loc-ation 7aKnbhro Ta 
CV = 57.727 
teD = 6445 kg/ha (Me-in Yicld Tiunded) k/ha 
Variety Local NE- NE- NE- Dnllo- Rampur Onkh- NE- NE- IE

6491- 5BJI- 1134- 1733-
Chcck 26 2 13 1 Lncal nle-1 94 34 143 

Rank I II III IX V VI VII Vil IX X 
Yield 9983 64']] 5883 5117 4283 3917 3233 2211, 1917 1133 

Any variety undor ono line indicates they did not differ signi
ficantly tit the 0.U1 level ,if probability by. ISD. 
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 Table No. : SUMMARY OF AGRONOMIC CHARACTERISTICS FOR ADVANCED VARIETAL
 
TRIAL, 1984 

Location: Kabhre Farm 

meane e an No. of iurLan e -t-- -- 6-T eea-n an 
Days Days Prod.! of Heads Seed ering Plant Plant Straw Grain 

Variety to 
Pan. 

to 
75:;b 

Tillers/Horvested Ut./ 
Plant Plot Pan. 

Beha-
viour 

Pop./ 
ha X 

H'. 
(r) 

Yield 
an 2 anL 

Yi-Id 
ind 

Harvest 

Emer-
.n ..ne 

8rcun 
Pn. 

"Ienr (g) 
______ 

0-5 1000 (D /h ) Rank 
a) 

indox 

01. NE-1104- 95 153 1.5 373+97 3.8 2 431 7b 51171V 23551 .32 
13 

02.NE-382J1-2 98 158 2.1 399+71 4.1 3 391 63 58B31I1 209311 .26 
03.Locnl Chk 99 
04.NF-6431-26 96 

153 
153 

1.4 
1.9 

356+195 
356+179 

3.6 
1.6 

1 
1 

519 
359 

6 
54 

9983I 
643DIi 

1974111 
643OIV 

.16 

.22 
05. 0khale-1 98 155 1.9 395+147 2.9 1 350 47 3233VII 1342J .29 
06.Dali -1 97 159 1.3 259+198 2.9 1 372 57 4283 V 1279VI .22 
07.NE1703-34 91 133 2.1 340+75 1.5 3 331 46 19171X 999VII .34 
08.NE94 84 
09.Rampur L. 129 

132 
196 

2.7 
3.0 

436;40
524+308 

1.7 
1,4 

1 
2 

391 
02 

44 
55 

223 VIII 
3917V 

952VIil 
899!X 

.30 

.19 
10.IF-143 86 132 2.6 427+125 1.2 1 389 4E 1133X 866X .43 

X 377; CV = 52.72 37.53 

LSD = 6445!g/ha 941 k!/ha 

Site Grain Mean=1462 
S/ha 

Site Straw Mean=4752 
kg/h a 

No lodging was observed in any of the varieties. 
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Table No. 15. FINGERMILLET ADVANCED VARIETAL TRIAL 
 19B4
 

Locatinn: Kakani
 
Trial No. : 4
 
Design : R.C.8.D.
 
Replication : 4 2
 
Plor Size : 6 m (10 rows 20 cm apart 3 m long)
 

Net harvested area - 4.8 m 2
 

Treatments : 10
 
Fertilizer : 40:40:20 N, P 205 , 
 20
 

20:40:20 Basal application
 

20: 	0. 0 Top-dressing
 

Seeding Date 
 : May 10, 1984 (2041/1/28)

Seedling Age : 38 days
 
Transplanting
 
Da o : July 6, 1904 (2041/3/23)
 

."5- th " Gran ays to "aysto Plant
 

Yield Panicle Maturi- Hit. Disease (Septaria _aaf spot)
Emer- ty Cm. 
 0-5
 

No. ments kg/ha gence
 

01. 	NE94 1071X 92 175 40 
 3
 
02. 	NE

3801-2 3521V 95 184 48 	 3.7
 
03. 	NE

1703-34 499VII 89 175 33 3
 
04. 	IE143 201VII 99 175 43 
 3 
05. 	 NE

1104-13 525VI 94 173 41 4
 
06. 	Oakhalo
 

1 783111 89 184 25 
 3.2
 
07. 	Local
 

Check 79011 187
93 32 	 3.7
 
08. 	Rampur
 

Local - 120  35 ?? 	 4.2
 
09. 	Dalle-1 256V 95 187 
 36 
 2.5
 
10. 	NE

6401
26 8321 98 184 37 
 3.5
 

Site Grain Mean X 53
 
ANOVA
 

F = 	1.6 (NS)
 
Cv= 	73% 
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Table No. 16: ADVANCED VARIETAL TRIAL RELAYED WI.THMAIZE 
Location : Pakhribas Agri. Center (PAC) 
LSD = 246.67 
CV = 16.59% 
DMRT = AVT PAC Mean Cr-in Yield (RoundedVariety Oakh- PL' NE- NE- NE- NE-

k2/ha) 
61lo- Rampur NE- IE-

Rank 

Mean
Yield 

ale-1 
I 

1614 

,ill 
II 

1328 

6401-
26 
III 

1363 

38i1-
2 
IV 

766 

17]3-
34 
V 

731 

1114
13 
VI 

629 

1 
VII 

631 

Local 
viili 

357 

94 
IX 

307 

143 
X 

193 

Any variuty under 
one line indicates thy did 
n-t differ signi
ficantly at the (3.01) p. level.
 

Table No. 17: 
 ADVINCED VARIETAL TRIAL 
Location : Pakhribas Aori. Ccnter (PAC)
 

Maize Grain Yield (kg/ha) Variety: Arun-2, Maizu Yield alone in
association with different vrietios of finger millet. 
LSD = NA 
CV = 21.21% 
DMRT = NA 
Variety interaction 
was not observed
Variety PAC NE- Oakh- NE- Rampur Dalle- NE- NE- NE- IE

1703-
 3801- 1104 6401
Hill 94 ale-1 34 Local 1

Rank I II III IV V 

2 13 26 143
 
VI VII VIII IX X
Yield 299'1 2872 29l 
 2695 2643 2579 2467 2388 2297 2066 

Table No. 18: ADVANCED VARIETAL TRIAL i"R4 
C 1B IN E ?MAZ E -FINGE-'1I-I." GRAIN YIE LD GHA) 

Maize Variety: Arun-2
 

Location : Pakhribas A ri. Center_(P C) 

Lv = 17.427o
 
LSD = (J.01) p. = 1137.44 (li/h)

DMRT =
 
Varicity O-kh- PAC NE-
 N'E- NE- NE- D-lle- NE- Rampu IE

1703- 64J1- 38J1- 1134ale-1 Hill 34 
 26 2 94 1 
 13 Local 143
Rank I 
 II III IV 
 V VI IIII VIII IX 
 XYield 4415 
 4339 3426 3361 3233 3179 3129 
 3017 30L19 2259
 



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

Location: Pakhribas AaricL!itural Centre (LC 

--
Variety

Variety 

L7-iy s
Panicle 
Enicr-
Emur-
gence 

95% 
E5% 
Broun 
Pan. 

Ht. 

Cm. 

7 - LoE-T 
ering
Low, Mid, 0- 5 
High 

gi izeniT-I nge 
kg/ha and Maize kg/haRank Rank 

Lnd 

Thgo I~Lll 
Alone Yield
kg/ha and Rank 

Oakhale-1 128 
PAC Hill 140 
NE-6401-26 124 
NE-3801-2 127 
NE-1703-34 99 
NE-1104-13 109 
Dalle-1 102 
Rampur Loca1165 
NE-94 93 
IE-143 80 

195 
202 
193 
194 
161 
169 
178 
NR 
156 
151 

60 
83 
77 
66 
57 
56 
68 
68 
46 
48 

L 
L 
L 
L 
L 
L 
L 
L 
L 
L 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

2801 II 
2980 I 
2297 IX 
2467 VII 
2695 1V 
2388 VIII 
2578 V/I 
2643 V 
2872 !I 
2066 X 

4415 I 
4268 !I 
3360 IV 
3233 V 
3426 IIi 
3017 VIII 
312Q Vil 
3000 IX 
3179 VI 
2259 X 

1614 I 
1328 II 
1063 III 
766 IV 
731 V 
629 VI 
601 V11 
357 VIII 
307 IX 
193 X 

NS HS HS 
CV 21.18% 5.51% 16.59% 
LSD = - 1137kg/ha 247 4/ha 

Site Grain Mean = 758 

NR = Not Recorded. 



Table No..Ig: DETAILS OF ADVANCED ',ARIETAL TRIAL AT PAC 

Trial Number : 5 
Design : R.C.B.O. 
Plot Size : 2 X 2 m 10 rows 
Spacing : 20 X 10 cm Maize: 1 X 0.25m two rcws/plot 
Replications : 4 
Seeding Date : 10/5/1984 
Transplanting 
Date : 24/6/1984 
Seedlings Age : 45 days
 
Fertilizer : Maize: 60:30:0 


30:30:0 

30: 0:0 


Millet: None
 

N, P20 5 , K2 0; FYM: 10 t/ha incorpo
rated before
 

Basal planting maize
 
At Kneo-High
 
Stage
 

Elevation : 1750 m.a.s.l north face , Terrace name: Dhaulagiri
 
Soil Treatment: BHC dust (5%) @20 kg/ha incorporated
 
Seeding Date : Maize: 24/4/1984 75% silking: 11/7/1984
 
Days to Silkig: 79
 
Days to Mat. : 133
 
Insecticide
 
Application : 21/5/1984 furadan 2-3 gramsklant
 
(General Sys
temic)
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Table No. 21 : DETAILS OF TRIAL OF ADVANCED VARIETAL TRIAL [11LUMLE 
Trial Number : 6 
Design : R.C.B.D. 
Plot Size : 2 X 1 m 
Spacing : 20 X 10 cm 
Replications : 4 
Seeding Date : 5/5/1984 
(Nursery) 
Transplanting 
Dqte : 26/6/1' 84 
Seedlings Age : 52 days
Fertilizer : 40:40:20 - N and all P:K basal 

N top-dress 6 weeks after transplan
ting

Elevation 
 : 1675 m.a.s.l.
 
Rainfall : 5143 mm.
 

Table No.22 : ADVANCED VARIETAL TRIA , LUMLE 

CV = 51.47%
 
LSD = 1,030.91
 
DMRT (Grain Yield Rounded) -g/ha

Variety Kalo Oakh- NE- NE- Dal- NE- IE- NE- NE

3801- 6401- 1703- 1305
8hunde ale-1 2 126 34 143 94 55
Rank I II III 
 IV V VI VII VIII IX


Yield 2238 1775 1663 1500 538 513 
 237 213 175
 

Any variety under one line indicates they did riot differ signifi
cantly at the (0.01) prob3bility level.
 

Table No. 23: AVT STRAU YIELD _jKGjHA) i ,)LJL E 

CV = 8.74% (HS)

LSD = 204.31 (0.01)
DMRT (Straw Yield X 10 Rounded) kq/hL

Variety Kale Oakh- NE- NE- NE- Dalle- NE- NE- IE

3801- 6401- 1703- 1305
Bhundeale-1 
 2 26 34 1 55 94 143
Rank I II III IV V 
 VI VII VIII IX


Yield 1838 1625 1456 1200 1106 950 925 786 750 

Any variety under one line indicates they did not differ signifi
cantly at the (0.01) probability level. 

http:1,030.91


Table No. 24: SUMMrIARY 
OF AGRONOMIC CHARACTERISTICS FOR ADVANCED VARIETAL TRIAL, 
1984
 
Location: Lumle 

ay ya5'st -ay s to N-r2-- .--- w Grain Harvest 
riety yPanicl 

Pra 
Em,r-

r-4 Anther 

Exer-
gencetion 

tion 

atu-

rity 

of Till-
ors/per 
plant 

Rachi/
Main 
Ear 
M1=4 
r=4 

Ht. 

cm. 
,_= 
r=4 

Yield 

Mean & 

Rank 

Yield 

Mean & 

Rank 

Index and 

R n 
Rank 

Kalo Bhundc 
Onkhale-1 
NE-3801-2 
NE-6401-26 
Unllr-1 
NE-1703-34 
IE-143 
NE-94 
NE-1305-55 

CV = 
LSD= 

125 
133 
119 
108 
120 
91 
72 
100 
100 

136 
145 
131 
115 
136 
105 
82 

110 
110 

192 
189 
182 
188 
188 
149 
147 
144 
146 

3 
2 
2 
2 
2 
4 
2 
3.5 
3.5 

8+1.3 90+11 
5+1.0 877 5 
5.5+1.] 38+ 4 
6.0+1.984711 
5.3+0.8 78+19 
5.0+1.373+ 9 
4.0F2.3 33+ 9 
4.3*0.8 527 4 
4.90.8 59_+ 5 

183801 22381 .11 I 
1625011 177511 .10 III 
14560111 1663111 .10 III 
12000IV i500I .12 II 
9500V1 538V .05 IV 

11060V 513VI .04 V 
7500IX 237VII .03 VI 
7860VIII 213VIII .03 VI 
9250VII 175IX .32 VII 
14.47% 51.47% 30.63' 
338 lg/hn 1301kg/h 0.23 

(CL)= 95% confidence limit. Site Grain Moan= 983 kg/ha 
Site Straw Moan= 11811 ";/h 
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Table No. 25: CHARACTERISTICS OF ADVANCED VARIETAL TRIAL BY 
 33
 

B8Y LCAT:O 12 
Characteristic
 
Days to 50% 
Panicle Emergence
 

aety
Khum a-Variety tar 
 Rampur LAC PAC 
 Kabhre Kakani
 
NF-94 
 85 82 iuO 93 84 
 92
NE-1703-34 
 83 67 
 91 99 
 91 
 89
NE-6401-26 
 113 86 
 1J8 124 
 96
Oakhale-1 
 117 82 133 128 98 

98
 
89
Dalle-1 
 105 04 120 102 97 
 95Rampur Local 163 
 108 NR 165 129NE-3801-2 
 116 86 119 127 98 
NR
 
95
IE-143 
 76 64 
 72 80 
 86 
 99
NE-1 3J4-13 1L 
 85 NP 109 95 
 94
Local Check 107 67 125 140 99 
 93
NE-1305-55 - - 1j  -

N.B.: Loca-i Check differs at each location
 
NP = Not Planted
 
NR = Not Recorded
 

Table No. 26: CHARACTERISTICS OF AVT BY LOCATION..1984 
Characteris tics: 
Mean bays to Maturity: 

Variety 
 Kh1Tml -- 7aRamp ur LA C PA(-7b -- Kakani 
NE-94 
 134 129 144 
 156 132 175
NE-17J3-34 
 118 109 149 161 133 175NE-6401-26 
 154 129 188 193 
 153 184
Oakhale-1 
 159 129 18) 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 
 194 150 
 184
IE-143 
 115 103 
 147 151 
 132 175
NE-1104-13 
 156 142 
 NP 169 153 178
Local Check 153 139 192 202 153 
 187
NE-1305-55 
 - - 146 Relay  -

N.8.: 
 Local Check differs at 
each location
 
NP = Not Planted
 
NR = Not Recorded
 



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

Characteristics:
 
Plant Height (cm)
 

7.ar7Loc Khumaltar 'Rampu LC 
 PC Knbhre Kakani
 

NE-94 
 55 106 52 46 
 44 40NE-1733-34 66 80 
 73 57 
 46 33
NE-6401-26 
 74 94 84 77 54 37Oakhalo--1 
 71 J6 07 
 83 47 
 25
Dalle-1 
 R4 117 7n 68 57
Rampur Local 12tj 128 JO 
36
 

60 55 
 39
NE-3831-2 
 80 02 
 NR 66 
 63 40
Iff-143 
 53 03 53 40 40 
 43
NE-11J4-13 03 11) NP 56 76
Local ,cA 72 6 

41 
93 63 60 32NE-1305-55 
 - - 59 -  -

Relay
 

N.B.: Local Check 
differs at each location
 

NP = Not Planted
 
NR = Not Recorded
 

Table No. 28: CHARACTERISTICS OF AVT BY 
LOCATION., 19d4
 

Characteristios:
 
Number of Preduction Tillers/Plant
 

Var./Loc. Khumaltaur Rampur LAC PAC Kabhre Kakani 

NE-94 
 3.3 2 
 3,5 NR 2.7 NR
NE-1703-34 2,0 
 1 4 NR 2.1 NRNE-6431-26 
 2.8 1 
 2 NR 1.9 NROakhale-1 2.7 1 
 2 NR 1.6 NR
Dalle-1 
 2.J 
 2 NR 1.3 NR
Rampur Local 5.2 
 1 3 Nrl 3.0 NRNE-3001-2 
 2.0 1 2 NR 2.1 NRIE-143 3.2 1 
 2 NR 2.6 NRNE-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 Nil  -

N.B.: 
 Local Check differs at each location
 

NP= Not Planted 
NR= Not Recorded. 
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Table No. 29: DISEASE REPORT FOR DIFFERENT LOCATIONS FORT H-T T .- E90 

Diseases by Location Khumaltar Kaknni 
O - 5 Scale 3 - 5 Scale 

Variety Blast Tip, ht Septoria Soptorin Blast 
NE-3031-2 2 0 3.7 0 
Local Check 3 0 3.7 J 
Rampur Local 3 1 0 4.2 0 
NE-6401-26 0 1 3 3.5 3 
NE-94 3 2.5 0 3 0 
Dalle-1 1 1 0 2.5 .3 
NE-110J4-13 J 1 0 4 0 
NE-1733-34 0 2 0 3 0 
Oakhale-1 3 1 3 3.2 3 
IE-143 3 2.5 3 3 0 

At Kokani, incidence of Septoria was 
found 
ns the major infection
 
covering 40 % of leaf surface. 
 Leaves nearest to tho panicle scored
 
higher than lower loaves. Suptoria did not 
occur at Khumaltar.
 



36 

X. INITIAL EVALUATION TRIAL UEr) 

Thu objectives of this study 
were to test 16 experi
mental lines of diverse Nepali geographic origin at 4 loca
tions in order to isolate the lines which perform the bust
 
at each locality. Quantitative and qualitative evaluation 
of agronomic characteristics of each variety were 
also observed.
The secondary nbjectivo wre to measure the relative efficie
ncy of the balancod lattie design over the randomized black
design (two locations, Khumaltar and Pakhribas). 

Varieties Under 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. Dalle-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 is
 
04. Lumle
 

XI. IET VARIETAL PERFORMANCE (ALL LOCATIONS) 

Discussion:
 

In tables 30 thr'ugh 44 mon varietal p erfcrmance, 
summary of agronomic characteristics and details of 
trials
 are summarized. At Khumaltar, NE-6401-21, NE-1001-1, NE-109
and NE-2101-21 recorded the four highest yields (1220, 1215,
1167 and 1165 kg/hA ruspectively) but none of the vrietiesdiffered significantly (0.05 p.). At Khumlta,r, low moan 
yields may boon to high age nfhave due seedlings and dryconditirins of soil at time if transplanting (see table 33).Forage yields differed sig nificantly (0.01 p.) qnu yields for
the top 4 were 13.3, 10.7, 
10.7 and 10.4 t/ha respectively

(see table 31). At Khumaltar, the gain in efficiency of the
balanced lattice "usiyn Jvu, thu R.D.D. w-i only 5 for qrain
and 0.5% for forage. The nugligible g'in maly be due to low
plot to plot heterogeneity at Khumaltar. At R'mpur mean
grain yields differed significontly at thu (0.01 p.5 NE
1704-2, NE-52, NE-6401-21 ind NE-6401-22 recorded the top
highest moan yields (1306, 1034, 985 and 963 kg/hn respectively).
The experiment ws analyzed as C.R.B.D. bi-cause only 4 replications were planted (see tables 34 
through 36 for sumniry).
 

At Lumlo, the Lcel Check vnriuty, Kale Bhunde, NE1102-12, NE-2101-21 and NE-1001-1 recorded 
 the highest mean
yields (1825, 1738, 1725 and 1463 kg/ha respectively). Bothgrain and forage yields differed significantly at the (0.01
p.), see tables 37 and 38. 
 The four highust grain yinldurs 
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also recorded the four highest furage yields (13.2, 12.9,

12.3 and 11.5 t/ha respectively). 
 At Lumlo, anther exertianusually occurred 10 days after 50% panicle emergence uhereasat Rampur, it occurred 6 days lnter. 
 Only 2 rtps wore plantodat Lumle so the trial wis analyzod as a R.B.D. 

At Pakhribas, the four highest yillders (Oakhale-1,
PAC-Hill, NE-1304-1 and NE-1102-12) recorded yields (if3485,
3121, 2726, and 2711 '/ha respectively. Both grain andforage yields wro significant at the (0.01 p.). There was an 
87% incrcase in efficiency over the C.R.8.D. by use of thebalanced latticu indicating the d sign's usufulncss especially
at 
this site. There was a high association between grnin and
 
forage yields at Pakhribas.
 

Conclusion :
 
For the IET, NE-1304-1, NE1112-12, NE1IJU-1, NE21-21, and

1002-12 have been advanced to the AVT for hill stations. atd:m;ur, 17J4-2, NE-52, NE-64J1-21, NE-6431-22, NJE-2J, and 
NE-1305-55 have been advanced to the AVI for 1985. 



---

Table No. 3]: 
 INITIAL EVALUATION TRIAL, KHUMALTAR
 

Grain Yield Comparisons (,ha)
 

(Adjusted Treatment Means)
NE- -NE- NE- -NE-
 NE  --oa N-
 N---E-
 NE- NE---NE--
6401- 1001- Dalle2101- 1724- 13J5-
 1335-1304-1102 
 103226 1 109 21 2 
 46 Chock 20 52 55 1 12 
 6 12 50 Local
1 2 3 4 
 5 6 7 
 9 13 11 12 13 
 2 15
1 2 1 5F1 1 4 5~1 19 1 0 4-'12-7 21 57616-162Yield -" 11j1 1 6 5 13 6 13 7 93894 


NS
 
CV = 32.04/
 

Table No. 
31: INITIAL EVALUATION TRIAL 
 KHUMALTAR
 

Stru Yield Comparisons . /ha2)

(Adjusted Treatment Means)


NE- NE- -
 N-E- "N E ------ c--al
 
Variety 2102- 1334-
 1901- 1002- 1132. 135- 13,35- 6431-21 1 174-Local 1 12 12 Check 46 55 5D 86 21Rank 1 139 20 52 22 3  7 3 9 13 11 12 13
7ield 13T25010749J 14 15 16
 

7 1340T-929
2 2 8715 7700 5658 5245 565h401
6 4563-33-6 2035 7709 1696 

c CU = 30.54 /HS
 

Any variety under one line indicates they did not differ significantly at the (D.01)
 
probability by 
Duncan's Multiple Range Test 
(DMRT).
 



Table No. 32: 
 SUMMARY OF AGRONOMIC CHARACTERISTICS
 

IET, KHUMALTA R
 

Variety Cays to 5J] Days 
to Plan= 6 P12P:- 1-
Pan. Emergence Maturity tion X 1903 	
f"d-untdSErw tAdjusted rai
Wt. (g) Yield and Rank 
 Yield and Rank
 

NE-6401-21 
 76 
 150 
 425 	 2.55 4563 (12) 
 1220 (1)
NE-IDOJ-I 
 98 
 144 
 420 	 3.23 13431 ( 4) 1215 (2)
NE-lu9 
 73 
 110 
 453 
 2.86 -3352 (13) 1167 (3)
NE-2101-21 
 97 
 145 
 411 	 3.62 1325J ( 1) 1165 (4)NE-1704-2 
 65 
 149 
 431 	 2.73 1695 (16) 1140 (5)
NE-1305-46 
 132
39 	 423 2.46 555C ( 0) 
 1136 (6)
Local Check 
 110 
 370
163 	 3.39 770J ( 7) 1677 (7)
NE-23 
 115 
 461
67 	
3.62 2335 (14) 
 1950 (a)NE-52 
 60 
 115 400 
 3.26 	 2709 (15) 1347 (9)
NE-1305-55 
 81 
 132 
 439 	 2.62 5245 ( 9) 983(10)
NE-1334-1 
 160
1U3 	 433 2.73 10479 ( 2) 970(11)
NE-1102-12 
 99 
 147 
 41J 
 8715
2.32 	 ( 6) 394(12)
NE-O6 
 75 
 125 
 440 
 3.32 	 4831 (11) 
 940(13)
NE-1302-12 
 104 
 157 420 
 2.35 	 9129 ( 5) 
 012(14)
NE-53 
 12B 
 409
94 	
3.12 5365 (10) 
 721(15)
Dalle Local 
 101 
 150 
 433 	 3.37 16722 ( 3) 576(16)
 

Significanue HS 
 NS 
LSD 4333 kg/ha -

CV 30.54 % 32.34 % 
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Table No. 33: DETAILS OF IET AT KHUMALTAR FARM 

Trial Number : 7 

Design : Balanced LatLico (4 X 4) 

Plot Size . 2 X 2 m (not 3.6 m2 ) 

Spacing : 2J X 10 cm 

Replicatinns : 5 

Seeding Date : 4/6/1904 

Transplanting 

Date : 17/7/1'934 

Seedlings Age : 44 days 

Fertilizer : 41:40:23 N, P2 5, K20 

20:43:20 Basal 

20! J: Top-dross 

Soil Texture : Silt Loam 

Elevation : 1372 m.a.s.l. 

Observations ; No rain for five days after transplanting 
seedling age 15 days late, water logging in 5th rep. 



Table No. 34 : DETAILS OF IET AT PAMPUR MAIZE STATION 
CHITWAN
 
Trial Number 
 8
 
Design : R.C.B.D.
Plot Size 

Replicatics 

: 2 X 2 m; Net Harvested Area: 4m2;
Seedling Age : 4; Seeding Date: Spacing : 20 X 1Jcm 10 rows: July B, i984; 2m long32 days; Fertilizer: Transplanting Date:
49:40:20 August 9, 1984N, P205, K20
 
2D:49:230 Basal, August 9
Previous 20: 0:Crop Top-dress,
: Finger Millet; August
Soil Texture: 30.
Sardy Loam; 
 Elevation: 
220 r.a.s.l.
 

Table No 35: DUNCAN'S MULTIPLE RANGE TEST RT RAMPURIAIN 
YIELD, KG/A) 

Variety 1714-_Et- NE- -N E Y64J1- 6401- NE- N1335- EI NE-2 52 21 13J5- NE--NE22 20 46 56 
1D1-

Locl 1302- 1304- 21J11 139 5] 5 36 Check 12Rank 1 2 3 
1 21

4 5 6 7 0 9 13 11 12 13 14 15Yield 161305 1034 
 985 963 961 
 945 915 
 915 905 9J3 
 702 726 
725 701 
 405 339
 

Any variety under 
one 
line indicates they 
did not 
differ significantly at
probability by 
the (0.01)Duncan's Multiple Range Test 
(DMRT).
 



Table No. 36: 
 SUMMARY OF AGRONOMIC CHARACTERISTICS 
FOR LET 1904
 
Location: Rampur 

Variety 
Days to 50 
Panicle 
Emergence 

5j5 
Anther 
Exertion 

Plant 
Ht. -it 
Mat.(cm) 

No. of "P-d. SPedrt_ 
Tillers/Plant Pan. Mean 
Me-n Grams 

of Heads 
Harvested/ 
Plot (CL) 

Grain Yield 
Mean and 
Rank 

NE-1734-2 

NE-52 

NE-6401-21 

NE-6401-22 

NE-20 

NE-13J5-46 

NE-56 

NE-1001-1 

NE-109 

NE-50 

NE-1305-55 

NE-06 

60 

60 

64 

69 

59 

74 

60 

96 

67 

74 

72 

74 

74,5 

67 

71 

75 

63 

00 

74 

102 

74 

31 

70 

01 

75 

75 

91 

76 

74 

37 

76 

99 

74 

76 

33 

76 

2 

2 

2 

1 

2 

1 

1 

2 

2 

2 

1 

1 

4.5 

4.5 

5.3 

6.3 

4.0 

6.0 

4.3 

5.3 

5.3 

5.3 

6.0 

4.5 

+ 199+34 

+ 100+42 

+ 21D+45 

+ 173+11 

+ 194+35 

+ 191+29 

- 154+49 

+ 174+30 

+ 169+27 

+ 175+42 

- 154+11 

- 154+4c 

1306 (1) 
1034 (2) 

935 ( 3) 
963 ( 4) 
961 ( 5) 

945 (6) 

915 (7) 

915 (7) 

905 (3) 
903 C9) 
700 (1i) 

726 (11) 
Local Check 
(NE-3) 

NE-1032-12 

NE-1304-1 

NE-2101-21 

64 

04 

94 

90 

71 

91 

102 

105 

72 

06 

03 

83 

1 

1 

1 

1 

4.0 

6.0 

7.0 

5.0 

-

-

-

-

147+36 

166+73 

119+13 

127+32 

725 (12) 

701 (13) 

405 (14) 

309 (15) 

9=16013; Significance HS 

CV = 25.76 % 

LSD= 400 kg/ha [ 



Table No. 37: INITIAL EVALUATION TRIAL AND VARIETAL COMPARISONS LUMLE 
Grain Yield k9/h) 

Kal NiE 

4 

NEiVariety Bhu- 1102- 2101- - D-1--e- N-ENE
1001- 1304- 1002-
 13J" 6401-N6401rde 12 170421 1 
 1 12 50 46 Local 139 20 26 21 06 52 2
 
Rank 1 
 2 3 4 
 5 6 
 7 0 
 9 13 10 11 12 
 13 14 
 15
Yield 1025 1730 1725 1463 142i 
 1330 1230 175

Mlean/kg/h __ _ 

1575 
350
1075193 975 975 033 750 73 57 350 

Varieties under 
one line indicates they did nC 
 differ significantly at 
the (3.01) probability
 
level by L.S.D.
 

Table No. 38 : 
 INITIAL 
EVALUATION TRI AL AND VARIETAL EVALUATION, LUMLL AGRI. 
CENTRE 
STRAW YIELD COMPARISONS 

NE-.. Kalo NE- E- E- NE- Dalle NE- - E- NE- NE-N- NE- NE- NE-Variety 21>1- Bhu- 1102- 1031- 13J2-13D4- 6401-13J5-21 nde 12 6401- 17J41 12 1 Local 50 
 21 46 139 05 20 26 52 2
Rank 1 2 3 
 4 5 6 
 7 '3 9 10 11 
 12 13 14 
 15 16
 

Yield
 
kg/ha 
 13250 1207512315 11500 13075 10630 10300 0475 7593 6525 6440 5595 5315 4500 4340 2315
 
Mean
 

Any variety under one line indicates they 
did not differ significantly at 
the 0.01 probability
 
level by L.S.D.
 



Table No. 39: SUMMARY OF IET AGRONOMIC CHARACTERISTICS AT LUMLE 

Variety 

Kale Bhunde 

NE-1102-12 

NE-2101-2 
1 

NE-1mJ1-1 

NE-1334-1 

NE-1032-12 

NE-50 

NE-1335-46 

Pallo Local 

NE- 139 

NE-20 

NE-6491-26 

NE-64U1-2 
1 

NE-06 

NE-52 

NE-1704-2 

Days
to 
Pan. 
Emer. 

130 

13] 

122 

120 

134 

129 

133 

133 

143 

93 

94 

92 

96 

99 

76 

31 

Days 
to 
Anther 
Exert. 

140 

1l4J 

132 

130 

144 

139 

109 

113 

153 

100 

134 

102 

104 

109 

91 

91 

Days Plant 
to 
Matu- Stand/ 
rity Plot 

105 197 

134 190 

170 196 

105 103 

105 200 

10.3 193 

149 133 

147 136 

194 190 

146 193 

143 179 

149 191 

150 193 

152 154 

140 157 

136 149 

ering 

% 

2 

2 

3 

3 

1 

2 

3 

2 

1 

2 

2 

2 

3 

2 

2 

3 

0httL-

gins 

% 

0 

6 

7 

6 

7 

6 

5 

5 

7 

5 

5 

5 

4 

5 

5 

4 

~r--, 
Rust 
3-9 

4 

5 

2 

4 

4 

5 

6 

7 

5 

4 

4 

5 

5 

5 

6 

4 

, -lanf1-Tean trawl nean kgrawHoight Yield(h/ha) 
(cm) and Rank 

72 12075 (2) 
91 12315 (3) 
32 1325] (1) 
72 11530 ( 4) 
74 13633 (6) 
01 13075 (5) 
59 0475 ( ]) 
57 6525 (1J) 

75 133J] ( 7) 
75 544] (11) 

43 5315 (13) 
60 4503 (14) 

54 7593 ( ) 
57 5595 (12) 

45 4343 (15) 
33 2315 (16) 

mlean LGrain
Mea a n
b/ha and 
Rank 

1525 (1) 
1730 (2) 
1725 (3) 
1453 (4) 
1425 (5) 
133-3 6) 

1233 (7) 
1075 O) 

10J (9) 
975 (10) 

975 (1J) 

030 (11) 

753 (12) 

733 (13) 

575 (14) 

350 (15) 

-eld 

Significance HS HS 

Pan. = Panicle 
Emer. = Er,,ergence
Exert.= Exertion 

CV 

LSD 

= 

= 
26.10% 

6371kg/ha 
21.63% 

710 kg/ha 
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Table 	No. 43: 

Trial 	Number 


Design 

Plot Size 


Spacing 


Replications 


Seeding Date 


Transplanting 

Seedlings Age 


Fertilizer 


Manuro* 


Previous Crop 

Land Typo 


Elevation 


DETAILS OF IET AT 
LUMLE
 

9
 

: R.C.B.D.
 

: 2 X 2m
 

• 23 X 10cm 

2
 

: 5/5/1934
 

Dto 	 : 27/6/19334 

: 50 days 

: 4j:4J:2J N:P 2 0J5 :K 2 0 

20:40:20 Basal 

20: 0: 0 Top-dross
 
: 10 t/ha, 26/5/1934
 

: Lentil
 
: Upland, Medium Production Potential
 
: 1465m to 
103 Jm.a.s.l.
 

south 	facing slope.
 



Table No. 
41: INITIAL VARIETY TRIAL 
PAKHRIBAS 
AGRI. CENTRE
 

Duncan' s-Multip l 'ne
Ra Test
 

(Grain Yield (kg/ha)

Oakh- PVC 
 NE- NE- NE-
 NE- NE- NE-
ariety NE- NE- NE-
1334-1132 NE- NE-
1331- 10J2- 1335- NE- NE-- NE
ale-1 Hill 13]5- 5401- 2101-
1 12 1 12 45 170455 25 
 21 20 109 50 52
Rank 1 2 3 4 5 6 

2 057 3 9 1J 11 12 13 14 15 16 

Yield
 
kg/ha 3405 
 3121 2725 2711 2594 2535 2401 
 2473 2395 2331 
 2202 224D 
2157 2067 1367 1790
 

Any variety under one 
linc indicates that they did not
bability level by 
differ significantly


the Duncan's Multiple Range Test 
at the (0.01) pro

(DMRT).
 
Tablo No. 
42: 
 O-"u- ,'
INITIAL EVALUATION TRIAL
• ONT. IE 
 PAKHRIBAS AGRI.
..
 CENTRE
ULncan's Mult ipo Rang 

TL
 
est unsited-
 Gr am Yeld k_h
 

By C.R.B.D. AnnlysisOakh- Loc. :k. -NE Z NE- NE- NE- NE-Variety NE- - NE- NE-r1)31-1334- 1335- N- E-- N1132- 1J32- 1305- 6431- 2131-ale-1 PACfl 17341 1 
 46 12 
 12 55 21 
 21 139 20 
 50
a- 2 52 06
1 2 3 4 5 5 7 0 9 1 11 12 13 14 15 16
Yield
 
kg/ha 3297 
 2"372 
 2776 2746 2700 2639 2599 
2593 2571 
2446 2295 2121 1961 1920 
 1,343 1035
 

Any variety under one line indicates that they 
did not
at the differ significantly
(0.01) probability level by from each other
Duncan's Multiple Range Test 
(DMRT).
 



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

Variety/ Days to Days to hatt LognCharacte- at Pnt
Panicle traw Yield and95% ering Scale [_7rain Yieldfan 3-Doma- Ht. 
 Rank (mean)
ristics Emergence Maturity Rank (Adj.) Mean% 1 - S go % (cm) kg/ha ( kg / ha 
Oakhale-1 
 113 1-5 
 4 3 
 4 107 26533 ( 3) 3405 (I)PAC Hill 
 179 1 2125 2 il1 23353 ( 5) 3121NE-1334-1 114 175 2 

(2) 

110 
2 2 15 23073 ( 2) 2726 (3)NE-1132-12 
 174 2 
 2 1 131 10207 ( 7) 2711 (4)NE-1001-1 
 171 3 2
113 

2 115 23533 ( 6) 2594.( 5)NE-1001-12 
 1J5 173 
 3 4 2 
 115 31357 ( 1) 2535 (5)NE-1305-45 
 36 120 3 4 3 37 17209 (11) 24:31 (7)NE-1305-55 
 04 137 2 
 3 3 
 04 10150 ( o) 2473 (3)
NE-6401-21 
 35 146 7 3 
 1 91 17737 ( 9) 
 2395 (9)
NE-2101-21 
 195 171 
 5 4 4 114 24737 ( 4) 2331 (1j)NE-20 
 34 139 13 
 2 5 
 73 15450 (13) 
 2202 (11)
NE-J]9 04 131 7 2 
 3 79 16773 (12) 
 225] (12)
NE-50 
 105 157 
 3 3 5 30 17533 (1J) 2167 (13)
NE-52 
 31 120 2 2 3 
 77 14533 (14) 
 2067 (14)
NE-1704-2 
 05 134 
 3 3 
 2 71 13573 (16) 
 1057 (15)NE-06 
 03 139 
 4 4 3 03 14220 (15) 1799 (16) 

Significance HS 
 HS
 
CV = 
 26.13% 
 16.13%
 
LSD = O320kg/ha 665k/ha
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Table No. 44: DETAILS OF lET AT PAKHRIBAS (PAC) 

Trial Number : I] 
Design : Balanced Latticu (4 X 4) 
Plot Size : 1.5 X 2m 

Net Harvested 

Area :3 M2 
Spacing 2
: Local Method 100 seedlings/m 1,000,000 plants/
 

ho
 
Replications : 5 
Seeding Date : 16/5/1904 

Transplanting 

Date : 21/6/1904 

Seedlings Ago 
 : 36 days
 

Fertilizer 
 : 10 t/ha FYM
 
Fertilizer to
 
Previous 
 : 63:3J:J N: 
P2 05 :K 2 0 (kg/ha) 
Elevation 
 : 1350 m.a.s.l. south farm 
Soil Treatment : BHC dust 5%a Q 20 kg/ha incorporated 

Conditions of
 
Soil at Planting: Wet
 
Land Type 
 : Upland Medium Production Potential
 

High population gave high yields.
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XII. ADVANCED VARIETAL TRIAL 
 RELAY)


_Ob~etives 

The objectives of this experiment were to test 4 varie
ties of finger millet that have performed well in the past
by relaying them into the canopies of two maize varieties in
order to, not only isolate the varieties that perform the
best under these conditions, but test
also to finger millet

X cropping systems intretions. In !ddition the purpose of
these experiments eas to identify yield components of finger
millet which were consistently related to both soed and

forage yields theover 4 varieties and two environments. 
Khumaltar 
and Lumle were thu two environments. 

arL,'t±is UnrIar .':'y. 

Maize 
 : Arun-2 and Local, Khumaltar
 
Arun-2 and Kakani Yol!ow, Lumle
 

Finger 
Millet 
 : Site 1: Khumaltar 
 Site 2: Lumle
 

1. Oakhalc-1 
 1. Oakhalc-1 
2. NE-6401-26 
 2. NE-1104-13
 
3. IE-143 
 3. IE-143
 
4. Local 
 4. Local
 

XIII. AVT (RELAY), KHUMALTAR
 

Discussion :
 

Results and details of trials of the AVT 
(R) conducted
 
at Khumaltar are presented in tables 45 and 46. 
 Analysis of
variance split- lot ( 5,'14) wore performed on 12 agronomic
traits (oa-ih- trlit was sa-mpled from each treatment and repe
tition and analyzed). In the main-plot analysis only thelength of main rachis/paniclo differed significantly at 0.05 
p. Under the Arun-2 cinopy, the length of the main rachis
 
was slightly raducod. In sub-plot milletthe (finger varieties) analysis more traits differed significantly: 1) numberof rachi/paniclu, 2) nu:eLur I;f productive tillers/plant, 3)number of infloresconce harvustcd/plot, and harvest4) index.
All traits except harvest index 
wore reduced in magnitude

under Arun-21s canopy. 
 faizi, X finger millet interaction 
was significant prolbably toduo IE-143's p;or competitive
ability and earliness. There ws high C.V. for grain yieldai)u *,irit, d :ijnific~ncly at thu (0.05 p.).tJi;, r 

XIV. AVT RELAY, LUMLE 
Results for the AVT relay cducte.d at Lumle are presented in tables 47 and 48. Analysis of variance, split-plot,

( 5, 14) were perfurmed on 8 plant traits far Luml. In themain-plot, maize variotios, (Kalrani Ycllow and Arun-2)forage yield and plant height wore significint (3.01 p. and0.05 p. respectively). Both thon wreof traits reduced 
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under Kakani Yellow. Thu veduction of those traits 
underKakani Yellow canopy may duo to its leafy chracteristics,
taller plant height and later maturity. In ddjition, at thetime of panicle initiation of 
finger millet the growth oi'
Arun-2 is declining while Kakani Yello
wts is still vigorous.
 

In the sub-plot 
(finger millet vrietios), all charac.teristics difr'ered significintly. Under Kakaniboth Yellowand Arun-2, Bhuka Locl -ind Oakhale-1 rucorded the highestmean yields. These varieties also recorded the highest moarnumber 
of productive tillers/plant, 
mean number of rachi/
panicle, mean number 
of infloruscencus harvested/plot, moan
forage yield and mean 
harvust incx. 
Maize X finger millet
Iobserved plant populations) interaction 
was significant0.05) p. T.i,_u L ,n ,vcr-all non-ignificant higher plant
population of finger millet inder 
Arun-2, however, the inter
action came from IE-143's ljw mean 
plant stand under Arun-2.
 

XV. COMPONENTS OF 
YIELD AVT RELAY, KHUMiLTAR
 

Discussion 

Cr:ulation coofficiunts (1]) abtriincdwere between 8morphological traits and sued yield and also forage yield.
Results are summarized in table 49 
for grain and table 52for forage. M'iltiplo correlation amono these attributes wereobtained and bestthei fitting regression midels and othermodqls are summarized in table 50 for graiin and table 52 for
forago. The one 
attribute mast strongly correlated with seedyield a, Khumaltar was number of inflorescences harvested/plot(HH). 
 MLan weight nf ten inflorescencus (XW) w,.s alsostrongly correlated with sued yield. All plnnt attributes
accounted for 95% 
of the variability. 
 When alant population
was 
included 97% of the variability in seed yield was 
accountpd for. Harvst index was strongly cnrielated with seedyield, but this 
can be expected sincL 
 cud yield is a component of harvest index (HI). It 
is also nnt surorising that
forage yield and harvust index accounted for 93% of the
variability in seed yicld. The number of productive tillurs/plant had the lowest correlation with seed yield. This may
be due to the unexplainable increase in number productive

tillers/plant under relay cnditions 
(in relatiin to monoculture conditions), without necessarily' an increase in theseed yield (see plant populrbion trial, page 61 and tables55-6 ). Th-,'r i roinauctiv,:n 1illlrs/pl-,nt underrelay conditions was only observed at Khumltnr. 

Intercurrelations 
(10) among the tr-its were obtained
as wall. While few consistent results wure 
found, there were
slightly negative carr~lations found between length of mainrachis and number of productive tillers/plant, and 
mean
weight of ton inflorescences. 
 Mean wiglt of ten infloresce
noes was posittivnly nnrenad With Jll 0011' ftrits except for 
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length of main rachis 
and productive tillors/plant, (r's
ranged from 0.59 
for seed yield, J.47 
for number of spikus/
panicles to 0.06 and -0.28 for length of main rachis 
and
number of productive tillers/plant respectively in 
relation
 
to length for 
main rachis).
 
.... nt 
 o 
 ,ara£eYield1 Khum-lt-jr.
 

Tables 52 
and 53 summarize regression coefficients and
best fitting reogrussinn (13) 
modcls (including anJ excluding
harvest index since 
forage yield is 
a component 
of harvest
index). 
 The one attribute most 
strongly correlated with forage
yield at Khumaltar was 
sued yield f'oltowud by plant hight,
and mean weight of ten inflarescences. Harvest index ws negatively correlated with 
forage yield. All attributes 
accounted
for 93% of the variability 
and when plnt population
included this was
 rose to 96%. 
 Much of the remaining unexplained
Variability 
was 
probably due to the uneven sundrying of the
forage. It is fortunate that forage yield is 
closely correlated with seed foryield forage yield is a very importantcomponent of livestock 
feed in the hills of Nepal.
 

XVI. COMPONENTS OF GRAIN YIELD AVT_.RELAY)__UMLE 

Discussion
 

Correlation cofffcicnts (10) were obtained between 8morphologicaJ 
traits and seed and forage yield. Resul@s are
summarized in table 49 for grain and table 52 for forage.Multiple correlations (11) 
 among these Ittributes 
were obtained
and the best fitting models 
and other models are summarized
in table 51 
and table 54 
for grain and forage respectively.
The one attribute most 
strvngly correlated with seed yield
at Lumle was harvest index (HI) followed by number of rachi/
inflorescence 
 (only 
 rounded numbers with no s.d. were available for analysis this
for trait (sp.). Number 
of productive tillers/plant 
and number of inflorescences hirvosted/plot almost equally correlated with seed yield (r= 0.52 and0.48 respectively). 
 All plant attributes accouhted for 
93%
of the variability in seed yield (see table 51). 
 When plant
population 
was included in 
the model this rose to 96% 
of the
variability. 
 The best fitting (4 variable) model oxcludinb
harvest index was 
straw yiuld, number of productive tillerb/
plant, inflorescencos hrrvestud Ind plant height. Harvestindex, number of rachi/inflorescence and forage yield takentogether in a three variable regression model 
were shown to
account for 
most 
of the variability in seed yield at 
Lumle

(R-Square= 0.894).
 

2 ,!:onts(if Forage Yield1 _LumlI:
 

Tables 52 and 54 summari 
o correlation coofficiunts and
best fitting regression models 
including and excluding harvest
index. The one 
attribute most strongly correlated with forage
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yield at Lumlo was seed yield followed by number of rachi/
inflorosconco. 
 Plant height was found to only slightly

correlate (R 
0.35) with forage yield. Harvest index, plant

height and seed yield takun together in a three variable
 
regression model 
wore shown to account for 89% 
of the varia
bility in forage yield. All attributes taken together 
accoun
ted for 93% of the variahility in forage yield. When plant

population was taken into 
account this roso to 95% 
of the

variability. In b0h locations, fora;e was suncriod and grain
mositure content was approximately 11%.
 

Com2parison of Seed Yi ld Comononts for Lumle 2nd Khumaltar
 
Harvest 
index, foror~u yield, and number of infloresconces 

harvested/plot wore the most common yield conponents common to 
both locations. Mein uwight of tun infiorescence and length
of main rachis/inflorescence data was not available from Lumle 
so a more thorough comparison can r' be done. There was 
high variation in seed yield in both l'nations and there was
probably undetected interaction between maize and finger

millet which may 
have induced low overall correlations. Also,Luml and Khumaltar vary widely in temperaiurc ind rainfall 
patterns (1, 15). Since yield components are sensitive to
relay or monocutturm cundition, the components of yield should
 
be tested under more 
uniform conditions and more representa
tive environments where finger mill t is 
grown. This is being

planned for the 1985 cropping season (17). 



Table No. 4: 
 SUMMARY OF AGRONOMIC CHARACTERISTICS 
AVT RELAY, KHUMALTAR 
 EANs)
 

Variety P.PX P.P. X- __~o1J0 Nouir UWt.of
Finger Spikes/ P.T.* Length oa No .oPani- Per 10 Heads Main Fin- Heads . Plant f'alzeiletPcani- Plant F.M* Hrvest -7-..**Pe Plant Grain Straw
Millet Maize tPan.Hv ei -HightTcle Plant (g) (cm) Yield Yield IndexPlot Yied(cm) 
 (k/hri) (kg/ha) (HI) (k/h a) 

A.Main Plot
 
Local Maize
 

f. Oakhale-1 
 665 
 34 4.30 2.25
2. NE6401-26 2.33 6.75
765 314
40 56
4.65 2.75 2.63 23J2 2415- 0.16
3. IE-143 725 6.65 33.3 53 483
36 4.15 2.25 1836 1615
1.6] 0.264. Local Check 753 6.88 193 596

46 4.13 56 1576 1837
3.15 1.95 3.18 437
6.55 
 293 
 53 2151 1492 3.26 
 479
 

B.Main Plot
 
Arun-2
 
1. Oakh le-1 732 
 42 4.30 2.38
2. NE6401-26 2.28 6.55
765 293 54
43 4.63 2.73 1637 1899
2.88 3.25
3. IE-143 6.58 299 613
710 33 4.15 56 2389 1322
2.35 0.264. Local Check 2.05 6.43 176 638
495 
 42 4.15 3.25 50 2972 2642 3.14
GRAND MEAN 718 2.43 5.30 312 433


4J.13 4.32 53 2572 1659
2.575 2.25 3.22
CV% Main Plota) 10.10 5.59 276 53.09 5J4

12.67 2133
3.56 18.73 38.15 1933 3.22 523
Sub-Plot 4.56 03.32
(b) 15.65 10.44 23.15 1J.47
8.45 24.72 43.87
23.13 23.23 87.41
24.31 
 31.53
LIL) Main P. (n) 

3.33 22.18 23.1:3 22.63NS NS NS NS 42.13NSSub-Plot b NS NS 3.576 NS NS MSinteraction 3.54 1.05 NS NS NS NS NS132 
 NS NS NS
M-S 1 2N SN N5
(a X b) NS NS . JN
NS NS 
 NS 
 NS

Probabiliby 

NS NS 691 NS 
 NS 

.
b - ..-.
 

. 
- 3.05 0.01 3 - 0 

NS 
-

- .1  - - -J3 -

-Interactio
-0
* - P.T. = Productive Tillers 

-. F.M. = Finger Millet 
a X b = Maize var. 
X F.M. var.
 
HS = Highly Significant (0.01) p.; 
 S = Significant (3.05) p. 

IW
 
NS - Not Significant.
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Tabla No. 46 
 DETAILS OF ADVANCED VARIETAL TRIAL RELAY, 
KHUMALTAR
 

Trial Number : 11
 

Resign : Split Plot
 
Plot Size : Maize - 9 X 2.5m; 
Finger Millet - 2 X 2.5m 
Spacing 
 : Maize - 1 X 0.29m; Finger Millet 
- 10 X 10cm 
Replications : 4
 

Seeding Dates 
 : Maize - 24/5/1904 

Finger Millet - 2/7/1904 
Transplanting Date: 
3/0/1904
 

Fertilizer 
 " Maize; - 6:J:3i: (N, P235and K2 0, kg/ha) 

F.M. - 20: 0:0 

Maize - 33:3J:0 Biss1; Finger Millet - None 
Maize - 3J: 0:0 top- Finger Millet - 20:0:0 

dress;
 
Previous Crop : Wheat 
Elevation : 1145 m.a.s.l.
 

Soil Teyturo : Silt 
Loam
 

Fertilizer Appli

cation to Pre

vious Crop : 9J:6J:40 (N, P 2 0 5 and K2 0, kq/ha 

F.M. = Finger Millet 



------------------------

Table No. 47: SUMMARY OF ACRONnMIC rHARICTERISTICS AVT RELAY, LUMLE (MEANS OF CHARACTERISTICS
 

Days UOys D.y, FiI. P-7ltn f. 7j ,/ !;rod. Hoead,- Strai Hoaiest -'in 
Varioty 0 toC. -3 / 1 C?I d 1 nide,: 7ield.o 


,1:t
P. E. ,E. 1 . 13J,, an. Plot !:/ho_ (oi) ('_ 

A..Main Plot
 
Knknri Yellou
 

1.Oakhclo-I 134 11.4 
 193 166 61 4. 0 2.2E 53 ],11 5400540
2. NE11J4-13 108 1i 1 179 !5 L2 3,75 1.J 2I l,27 3.10 133
3.1E-143 86 ')6 148 1C3 54 2.75 1.75 81 1180 3.35 53 
4.Chuka Local 133 . 'J 193 ... . 76_ 4-.75 2.25 8.3 3187 0.12 71'7
 

B.Main Plot
 
Arun-2
 

4u-2-------------------------------------------------- -- --------------- _______* 
1.Oakhale-1 
 13A 144 193 173 67 .25 2.53 54 4)J7 .D. ..433
2.NE1104-13 138 118 179 168 
 83 3.25 1.23 27 2563 3.36 93
 
3.IE-143 86 
 96 149 124 48 2.50 1.5J 56 833 0.06 47
 
4.Bhuka Local 133 143 
 109 162 B3 6.0 2.5] 79 4707 J.09 427


GRAND MEAN: 
 159 69 4.03 1.R4 56 
 2911 3.09 339.09 
CV %(Main Plot(.V'NA NA NA 12.13 5.05 14.98 24.1 47.33 9.11 69.13 55.45

Sub-Plot(b) NA N NA 13.11 11.97 27.46 29.47 42.29 61.11 43.55 63.79 
LSD Main Plot (3) NS 9.1J NS NS NS 1394 NS NS
 
Sub-Plot (b) NA NI NA 24 16.03 2.25 
 1.11 4e 3621 0.08 433
 
Interaction
 
(a X b) 24 NS NS NS NS NS NS NS
 

Prbblt(a)N , N - 0.35 - - - 3.01 - -
Probability 
 N N 0.05 0.01 0.01 3.31 0.11 0.31 0.01 0.01

(a X b 0.05 - -  - - -

x - P.E. = Panicle Emergence 
*- T = Tillers 

+ - P.P. = Plant Population 
++- A.E. = Anther Exertion 
a X b = Maize var. X F.M. var. 


UL 
H.S. = Highly Significant o0.01 p 
S = Significant (0.05) p. 
NA = Not Applicable 
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Table No. 48 DETAILS 
OF ADVANCED VARIETAL TRIAL (RELAY) 
 LUMLE
 

Trial Number
 

Design 
 : Split Plot
 
Plot Stze 
 : Maize - 9 X 2 .5m; 2F.M. - 1.5 X 
 .5m
 
Spacing 
 : Maize 
- 75 X 25cm; F.M... 10 X locm
 
Replications 
 : 4
 
Seeding Dates 
 : Maize - 33/4/1904
 

r.M. - 3J/4/io4 

Transplanting Date 
: 23/6/1904
 

Seedlings Age 
 : 50 days
 
Fertilizer 
 : Maize - 6J:30:0 (N, P 2 35 , K2 09, kg/ha) 

F.M. - 2J: 0:1
 

Maize - 40:3J:0 
 Basal 30/4/1904
 
Maize - 20: 0:0 
 Top-dress 12/0/1904
 

Elevation 
 : 1675 m.a s.l.
 
Previous Crop 
 : Wheat
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Table No.49: CORRELATION COEFFICIENT Cr) 
FOR 8 VARIABLE PLANT
 

NoAbbio 
No. ation 

- Variable 
r PROB Sign. r PRCB Sign. 

01. TP No. of prod. tillers/-O.03 0.66 NS 0.52 0.001 HS 

02. LM 
plant
Length of main 0.04 0.68 NS Data Not Available 
rachie 

03. SP 
04. PH 
05. SY 
06. 7W 
07. HI 
08. HH 

No. of rachis/pan.* 
Plant height 
Straw yield 
Mean wt.of 10heads 
Harvest index 
No.or heads har-

0.13 
0.41 
0.56 
0.60 
0.62 
0.75 

0.48 NS 
0.11 NS 
0.001 HS 
0.001 HS 
0.001 HS 
0.001 HS 

0.69 0.001 HS 
0.22 0.209 NS 
0.64 0.001 HS 
Data Not Avai'ble 
0.72 0.001 HS 
0.48 0.005 HS 

v 3sted/plot
 

*Pan.- Panicle.
 

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

3HRUFFrHN--A"GIIVJEN NUlB-R- OF 'JIA'R-I-A-B"L'E-S-BEYOND-ONETTTE -"(pEE 
"T-A'8Y~U~ Yd'LENED 'TS7~'@fAT47 FORf EXVI I O O ..Y 

in model R-Square Variable(s) in Model
 

1 0.0009 TP
 
1 0.016 SP
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 HY, HI, WT
 
4 0.942 HH, HI, WT, SY
5 0.950 HH, HI, WT, SY, SP
 
6 0.951 HH, HI, WT, SY, SP, PH

7 0.792 All except HI
 
7 0.946 All except HH
 
7 0.951 All except TP
8 0.954 
 All variable
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Table No. 51:
 
Regression Models 
for dependent variable seed yield/ho,
The best fitting model is Lumle.
shown for 


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

in Model 
 R-Sqaure 
 Variables in Model
 
1 
 0.048 
 PH
1 
 0.230 
 HH
1 
 0.270 
 TP
1 
 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 
 0.894 
 HI, SP, SY
4 
 0.523 
 SY, TP, HH, PH
4 
 0.895 
 HI, SP, SY, TP
5 
 0.931 
 SY, HH, PH, HI,
6 SP
0.934 
 All variables 
in model
 

Tabl No. 52:
 
Correlation coefficient 
(r) for 
variable plant nttributes with straw
yield/ha N=32. 
See Table 47 for 
explnnation of abbroviations
 

.b.b.r.evi.-.-
'- ..................
ation 
 r PROB. Signi. m.-
r 
 PROB. Signi.
 

HI -0.24 0.05 
 5 -0.06 
 0.69
TP NS
-0.14 0.47 
 NS 
 0.45
LM 0.01
0.05 0.69 HS
NS 
 Data Not Available-.-------
SP 
 0.07 0.68 
 NS 
 0.59 
 0.001
HH 0.32 0.07 HS
NS 
 0.41 
 0.02
WT HS
0.34 0.05 
 5 
 Data Not Available-----.---
PH 
 0.50 0.003 
 HS 
 0.35 
 0.05 
 S
MY (Grain

Yield) 0.55 
 0.001 
 HS 
 0.64 
 0.001 
 HS
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Table No. 53:
 
Regression models 
for dependent variable straw yield/ha, Khumaltar.
 
The best 
fitting model plus the bast modejl oxcludino harvest index
(HI) is shown for a given number of variables 6eynnd one, See 
Table 47 for explanation of abbreviations.
 

7's in Model R-Squaro Variables in Model
 

1 0.050 HI 
1 0.020 TP 
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 HIP PH, MY
 
4 0.733 
 MY, PH, WT, TP*
 
4 0.949 
 HIP WT, PH, MY 
5 0.541 
 TP, MY, PH, WT, HH
 
5 0.904 HI UT, PH, HH, MY
6 0.542 TP MY, PH, WT, HH, SP* 
6 0.927 HI, MY7 PH, WT, HH, SP 
7 0.695 All variables except HI*
7 0.928 All vari blus except TP
8 0.928 All vo:iablu in m.idel 

*- indicates harvest index (HI).remuvcd from the modul. 

Table No. 54:
 
Regression models for dependent variable str-w yicld/h , Lumle. Thebest fitting model plus the best modul excluding harvust index is 
shown for a given number of vari-ibles beyond one. Soe Table 47 for 
explanation of abbreviqtions. 

N. of 
s in model 

- .' 
R-Squaro 

. ...... .............. ..... ... . . . 
Vqriables in Model 

1 0.003 HI 
1 0.119 PH 
1 0.351 SP 
1 
2 
2 

0.410 
0.423 
0.756 

MY 
MY, SP* 
HI, MY 

3 
3 
4 

0.493 
0.813 
0.516 

MY, HH, 
MY, HI, 
MY, HH, 

PH* 
PH 
PH, SP* 

4 
5 
5 
6 

0.822 
0.523 
0.838 
0.838 

HI, MY, 
MY, HH, 
MY, HI, 
TP, SP, 

HH, PH 
PH, TP, SP* 
HH, PH, TP 
PH, MY, HI, HH 

* - indicates Harvest Index (HI) removed from the model. 
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PLANT POPULA'ION TRIAL 

The objectiveof this trial were to test the released variety
of finger millet recommended for the mid-to-high hills, 
Oakhale-1,

at 
5 plant populations under both sole aid relay conditions. 
 The
 
treatments tested were 
the follouing:
 

25'J,JU plants/ha
 
5JJ,JJJ plants/ha
 
750,OJ plants/ha
 

1,0,JJ,JJJ plants/ha
 
1,253,aJJ plnts/h:i
 

Also, the se;ondnry objectives of' this experiment were toobserve the quantitative agronomic characteristics of main millet,
and how these -ire iffected by both rLy and monoculture conditions. 

LOCATIONS
 

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

VARIETIES UNDER SrUDY
 

Maize : Arun-2
 
F.Millet : O-khile-i
 

XVII. PLANT POPULATION TRIAL,_KHUMALTAR
 

Discussion :
 

At Khumaltar, anlysis of variance split-plot (5, 14)
were performed on 12 characteristics. 
 Dota-ils of trial and
 
summary of agronomic traits aind their significance are presonted in tables 
53 and 54. In thD min-plot (plant popula
tions) analysis, nucher of prnduotive tillers/plant, numberof inflorescences hrvested/plot, harvest irii!x, forage amrd
grain yields rdiff-!o: 'jnificantty at J.l 1. Observed 
plant populations were actually lwer than the treatments 

tospecified due high mrtality of seedlings; nonethuless,
observed plant po.ulations differed significantly (.J01 p.) 
as should Lej exp, ctd. 

In the suex-plet (le or relay cr, p conditions) alltraits except length of main rachis/iifl'ruscunce, forage
yields and maize yields (maize yiclds analyzed as R.B.D.) 
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differed significantly (0.091 p.). Also, there was 
interaction (plan papulation X sole or 
relay crop conditions) in
the number of prnductive tillers/plant.
 

At Khumaltar, 
mean grain performances increased with
increasing plant population; however, with the highest plant
population there 
was no 
dropping off of yields indicating the
treatments perhaps should have boon higher to 
ascertain the
maximum yield at 
optimum plant pnpul-ations. Po)pulations of
670,30J and 860,]]] plants/la yielded 669 and 1178 kg/ha ofgrain under sole and relay conditions respuctively, Louyields of Okhale-1 can be attributed to it's nin-daptabilityin Khumaltar conditions (see AVT discussi.:n). At higherplant populations over-ill mean ofnumber tillers/plantnLImhr :!f rach Ir ,oe 
and/,'inft wer- r:du-ce siqnific-intly

(0.15 p.)
 

In the solo and rel2_ sub_-Zllot an lysis_ relay grainids_ e-re fcanone fied wer nder relay conditions, the major components of yield were significantlyhigher than v,lues obtained under sole c-)nditiLns (meanweight of' ton inflorescences, numbeur :-f infl,:'esccnces harvested/plot, and number of product'vG tille.s/lint). It is
not fully understood why rul:iy cnditinn,; resulted in highermean grain yields. This is in 
contradiction to results
obtained qt 
bith Lumlo and Pakhrib is. Since rulay conditionssignificantly ano pLsitively affected both.f grin, num...rproductive tillors/plant and other traits thcrc is probablysome yet unknown physiological shading effects of the maizeon the finger millet at 
Khumiltar. 
 There was interaction
between plant pcpulation and sole/ruly conditions ( . '.).The higher meqn number of productive tillers/plant under rclaycondition directly translated into higher mean grain yieldsespecially at higher )lant populations. 

In the sole cro)p conditinns, there wis little compensation observed in the number of productive tillers/plnnt
at lower plant pnpul'ations. For exam-le, there was 1.33 and
1.14 productive tillers/pl-nt -t propulations 1 and 5 respec
tively (sole cr(op). 

Correlation croefficients (9, 1.3) :ind graiphs (13) wereobtained for andgrain ob, erved plant pnpulaticns for bothsolo and relqy o ndit ,ro at the thru sites the trial wasconducted (figures 11-16.). Correlation coefficients weresignificantly lower under sole crops conditions compared tothese relay conditions indicating the relotive importance
of maint-aining hi'jh plant ;poppulations ,speci., ly under relayconditions (R= 0.05, D.87 -nd 0.94 Khumaltar, L.umle andPakhribas relay cro,; conditions respectively). For example,under relay conditions at the three situs 721'%, 76 and 88of the variability of seed yinld is explaiiu", by o,:bsprved plant 
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population alone. (There was no 
plnt to plot plant population data available 
from Pakhribas, therefore, means 
were 
employed, N= 5.) 

XVIII. PLANT POPULATION TRIAL. LUMLE
 

Discussion :
 

Analysis of varianco split-plot (5, 14) performed
were 

on seven characteristics 
at Lumlo. Detnils and result. oftrial arc summarizod in tables 55 inand 57. the main plot
(plant populations) analysis, 
five traits differed sigtificantly at the ].01 p. (Number of infloresconces harvested/
ha, plant height, forago yield, harvest 
index and seed yield).
In the sub-plot (solo/relay crop conditions) analysis,
plat tr plat m, eir~d tra its 

all 
difftered si nificantIy (1.01 p.).No interaction (population X sole/relay crop) 
Was observed
for any traits at Lumle. 
 The moan gr in performance of Oakhale-1
increased with increasing plant population. For example,
1,141,J:JI and 1,137,03] plants/ha yield 3,52] and 2,673 kg/haof grain under solo and relay croips conditions respectively.

Maintaining higher plant po)pulatiiins was mire impnrtant underrelay conditions due to the maize competitin and the resulting
negative effects thein yields components -f thu finger millet 
(see figures 13 and 14). 

In the sole and realy (sub-plot) ainalysis, all characteristics were reduced in magnitude under relay conitins 
except, of course, maize+miilut c,:imhined yiields. Plant populations under sale or relay conditi)ns did no1t differ significantly. No interactin w;as observcd. Under rcly conditions, finger millet ,'j]upanicle uerer~ncc w:s delaycd byapproximately 4 d.ays at lou olant populatiions and by 15 daysat high plant pipulati-ns. Number of rachi/panicle wore
reduced under relay cond!itions. 

XIX. PLANT POPULATION TRIAL, PAKHRIBAS 
Analysis ,ifvariance split-plot (9, 14) were performed

on 4 charactLristics. in the main-plot (plant populations)analysis, only forage yield differed significaintly (:3.01 p.).In the sub-plot (sole or 
relay crop) analysis, forage yield,
harvest index and maize+millet combined grain yields differedsignificantly. 
 Forage yields wore reduced under relay 
condition while harvest index was sigiificantly increased.Harvest index j. lic.,ntly incrosd bcouse of the
grain yield reduction (due to relay conditions) was greaterin magnitude relative to the forage yield reduction in yield.There was interaction (plant population X s-le/relay) in forage
yield (0.01 p.). Results and details of the trial are summa
rized in tables 58 and 56.
 

Plant populati.n trea-tmonts wore generally lower thanspecified treatments. No plot to plot plant population data was
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available; however, based 
on 
five observed plant populations
alone, correlation coefficients (13) were obtained for grainyield and observed plant population. Under sole and relayconditions coefficients of J.67 and J.93 respectively wereobtained showing relativethe importance of m'intaininghigh plant populations especially under relay conditions 
(figures 15 and 
16). 

XX. GERMPLASM OBSERVATION NURSERY 

The objectives of this 
experiment wecre 
to screen introduced and exotic germplasm of 
finger millet to 
isolate aOrOnomically promising 
lines for further testing.
 

Locations :
 

1. Khumaltar; 
2. Kakani.
 

Varieties Under Study :
 
Ninety-three local virieties 
from eastern and central
 

Nepal.
 

Ex2eimental Conditions 
and Execution
 
Direct sown 2 rows 3 m long
Date of seeding Khumltar : 5/25/1984


"1 " Kakani : 5/23/1984Fertilizer: 43:4.1:2] basal 2J:40:20 23:1):0 top-dress 

Discussion :
 
Tables 61 and 62 results from Khumaltar and K'koni aresummarized. In table 61 harvest index, grain and forage yieldsand ranks are summirized. In table 62, results from days50% panicle emergence, plaint height, number 

to 
of productivetillers/plant, number of inflorescunces h'rvcsted/plt harvest
index, grain and foragou yields are summarized. Meanforage yield at Khumaltar was 1434 

seed -ind 
8834 kg/ha and the mc-.nseed and forage at Kakani 

nd 
was 668

Overall and 699 -/ha respectively.grain yield -t Khumaltar was higher than at Kakani. 

Based on combined analysis of results from Khumaltarand Kakani experimental line numbers 31, 
 9J, 81, 89, 7, 28,
39, 26, 92, and 41 h-vai bten advanced to thfu Initial Evaluation Trial for further testing. (See (16) for origin ofvarietal ntmbors.) Line number 7 recorded the earliest 
date
to 50% emergence (72 days). 



64
 
Figures 11-16: 
Grain Yield and Plant Population Relationships
 

Under Sole and Relay Conditions at Three Sites,
 

Khumaltar, Lumle, and Pakhribas.
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Table No. 55: 
 PLANT POPULATION TRIAL : SUMMARY OF MEAN AGRONOMIC CHARACTERISTICS. KHUMALTAR FARM
 

Main Plot/Ch.* 
 Obsvd. Obsvd. Lergth -of AAProd. tHeads
ofot Straw Harvest Maize+ 
Maize Millet
P.P.*. P.P.** oXIO0/ XO0/ of Fin
ha ha Main ger Tilers/ Harves-
 Millet
ha ha0m 2 10 GrainFinger'/ Pani-
 ted Heads Yield 
 Index 
 Yield
Sarpled Semplei Pan. cle Plt. Plot PlotSub-Plot Area Area (cm) only) Yild
 

(g) (kg/ha) (HI) (kg/ha) (t/h) (k/ha) 
PI 250,000 P/h
Conditions Sole 310 
 268 6.30 5.63 1.33 41.5 
 2.48 1239.0 0.14 186  186
", Relay 355 244 6.25 3.90 
 4.23 131.3 2.80 1033.3 0.15 3370 3.19 176 

555--- - ... ..-... -- 0 13-7 - - - - - - - - - - - - - - - - - - ------- . 0- - 1--
Sole 470 400 6.58 5.35 1.33 79.0 
 2.15 2157.0 0.17 447  447
Relay 540 413 6.23 4.08 4.06 
 170.0 3.05 2106.0 0.22 3733 3.18 554 

Sole 570 578 6.50 
 5.23 1.10 121.8 2.90 3233 0.17 76  765
Relay 658 548 6.58 
 4.10 2.79 146.8 3.10 2074 0.28 3773 2.96 815 

Sole 750 615 .6.10 5.33 1.13 137.5 2.68 2839 
 0.20 676
Relay 830 639 6.65 4.13 2.80 187.8 3.33 3030 0.28 
- 676 

3503 2.39 982 

Sole 670 815 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 0.25 
 4161 2.98 1178
601... 
 .------ 1447
 

-a .... ....-... -------..-.
S-b Plot b14 .38 15.59 8.32 29.32 25.53 27.93 23.56 46.40 26.17 21.47 NA 30.17S ,P_( a)63 - 7-41 .23- - 0a - - - 024 - - - - - - 0--5 .......-- .- -. -Sole/Relay 
 (b) 18o - 2.86 1.19 79 1.38 0.11 
 952 NA 405I.A.+PoDXSZR a NS 
 1.19  52NS N NS
0751a--- 5:i N-7---N-------- -- ------ :37-51--- N-..... .... 
 N... .0
ob) 0.01 NS NS 0.01 0.01 0.01 0.01 

...
rNs 0.01 0.01 NA 0.01
(a xb) NS NS 
 NS NS 0.05 NS NS NS NS NS NA NS 

- Ch. = Characteristics 
* - P.P. = Plant Populations 
+ - I.A. - Interactions 
Obsvd. = Observed 
S/R = Sole or Relay
 



Table No. 56: DETAILS OF PLANT POPULATION TRIAL KHUMALR 

Trial Number 
 : 13
Design 
 : Split-plot
Main plot 
 : Plant population
Sub-plot Monoculture: 
1 X 2.5m
Or Relay : 3 X 2Sm 
Not Harvested Areas 
: 2.5
 
Plant Populations

Plants/ha 


Replications

Seeding Dates 


Fertilizers 


Previous Crop 


Fertilizer to
 
Previous Crop 

Elevation 


Table No. 57: 


Trial Number 

Design 

Main-plot 

Sub-plots 

Main plot Size 

Sub-plot Size 

Sub-plot Size 

Plant Populatiors 


Replications 

Seeding Dates 


Transplanting Date 


. Plants/ 


-Ha

1. 253, i] 
2. 5.)0, 33 
3. 75-3,001O 

4. I,),O1615
5. 1,25300L 

4 

Observed Plant Po(Mono) ' 
-(Mono) (Relax,

268 J44
 
4:)J 413 
578 548
 

639
815 815 

: Maize: 23/5/1985; Mono F.Millet: 23/5/1985

Relay F.Millet Transplanting: 28/6/1985
26/6/1985 
 Seedlings Age: 
32 drys
Seedling Age: 43 
 Transplanting: 5/8/1985
days
 

: Maize: 
6]:3 :j (NPK, kg/h); 33:3i'0 Basal
 
30: 'j Top-dross
Relay F.Millet: 
2J:3:] (NPK) Top-dressMono F. Millot:4j:4):2); 23:40:21 


: Wheat 2]: ):0 

Basal 

Top-dress 

: 8J:63:40 (NPK) 
: 1372 r.a.s.1. 

** -**** 

DETAILS OF PL,%NT 
POPULATION TRIAL, LUMLE
 
: 14 
: Split-plot 
: Plant population 
: Monoculture or Relay
 
: 4 X 2.5m
 
: Monoculturc: 
1 X 2.5m
 
: Relay 
 : 3 X 2 .5m
: Treatments 
 Observed 

Plants/ha 


253,IJ 

530,J03

753,JIJ 


I,1,JJ3,Owj 

1,250j,.J3 


: 4 
: Mnize 


F.Millot 

: 20/6/1984 

Plants/ha Mono 


348 

512 

704 

836 

956 


: 5/5/1984
 
: 5/5/1984
 

Observed
 
p ans/ha(Relax)
 

281
 
460
 
603
 
752
 

1,017
 

http:1,250j,.J3


66 Table No. 57..(Cotinuedl 


Seedlings Age 
 : 45 days
Fertilizer 
 : Mize 	 : 60:3]: N, P2 35 , K20
 
3J:30:J Basal
 
30: 0:J Top-druss
F. Millet : 	40:43:2J N, P23 5 , K23
(mono) 	 2J:40:2] Basal 
2J: J: .) Top-dress 6 weeks aftertransplinting. No fertilizer 

Elevation : 1675 m.i.s.1.relny fingcr millet cmployod. 
for 

Table No. 58: DETAILS OF PLANT POPULATION TRIAL . PiKHIBAS 

Trial Number 
 : 15

Design 
 : Split-plot

Main Plot Size 	 2
: 0.125 m
Sub-Plot Size 	 2: 2.5 m (Nono); 5.625m2 (Relay)Net Harvested Area : 2.5m2 (Mone); 2.5m2 (Relay) 

Observed Plant Pop.
Monoculturo Relay

Spacings 
 :1. 25;,jj 
 348,03J 
 281,000
2. 5JO,Djo 
 512,3J] 
 463,000

3. 750,JOJ 
 734,JJ3 633,333:
4. 1,O]3,:Jo
5. I,25J,J:10 036,OJJ
956,.). 752,301,317,D0J


Replications 
 : 4

Seeding Dates 
 : Maize : 5/8/1934
 

F.Millet : 16/5/1984
Transplanting Dates 
: 21/6/19a4

Seedlings Age 
 : 35 days

Fertilizer 
 : 6]:3]J: 
 N, P205, K2J
 

3J:3J:] Basal 
3]: 3:] Top-drossPrevious Crop 	 2J t/ha FYM: Wheat
Elevation : South Farm Lotse Block 135L m.n.sl. 
BHC Dust 5% @ 2] kg/ha 
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Table No. 59: PLANT POPULATION TRIAL - SUMMARY OF AGRONMIC CHARACTERISTICS, LUMLE AGRICULTURE CENTRE
 

Main Plot/Ch.* DAS 
to DAS to D4 No.of No.of Obsv. F.,. 7Heads Plant Straw Harvest Mz** Mz & F.M. 
5i% 50% 95% P.T. ( Rachi/ MTize Obsvd. Harvest/Pani-	 P.P.+ P.P.+ Hectare Ht. Only Mllet GrainYield 	 Index OnlYldSub-Plt ' + 	 A.E. P.M. /Plot col X102' X1003 X13J30 
 (um) 	 (t/ha) (HI) (k/h)(k/h) (kj/ha) 

PI 250,000 P/h

Sole (5) 118 126 183 
 2.5 	 6.3  241 547 93.3 18.8 0.14-RelaX 	 R 122 132 - 2595 2595
187 1.0 4.0 
 50.3 	 227 238 78.8 0.04 3160 433Z 
 1173
 

P2 500,000 P/h
 
118 128 185 1.75 5.8  487 585 88.8 19.8 0.11 
 - 2270 2270
125 134 187 1.00 4.0 52.7 485 462 76.7 0.05 3333 5023P3 750,000 P/h	 

1690 

.5l
118 128 184 
 1.50 	 5.5  722 816 102.5 22.8 0.13 
 - 2838 2838
51142 187 1.00 4.0 52.3 	 670 609 88.3 0.05 
 3467 5480 2033
 
P4 1,000,003 P/h


JSJ 118 128 
 185 1.25 5.3 
 - 960 986 44.0 29.5 0.09 
 - 2691 2691
 ------------- R 
 134 -44 186 1.00 "4.0 52.0 960 876 
 83.0 0.05 
 3073 4997 1923
 
P5 1,250,000 P/h
5) 118 128 183 1.00 
 5.3 - 1141 1105 103.0 34.9 0.10 - 3520 3520
_R) 132 142 
 186 1.00 4.0 51.7 1137 
 944 87.0 0.06 2558 5231 2673
PtE-Eo-PITDE-E 
 --- 51.79 7 
 89.5 
CV% MnSPlot a ab10.53 10.24 	 20.47 11.04 33.12 21.42 20.09 29.06
Sub-Plot 
 - Available. 
 - 10.63 11.38 9.55 
 38.33 - 20.79 26.80
LSD Mn. Plot (a
Sub-Plot (b 	 155 317 - - - 1048NA 	 - 177 17.82 0.06 NAInteraction(axb NA 	

1689 1307
 
= =.
 NA -

Probability 
 NS 	 0.01 0.01 NS 
 NS NS NS 0.05
ab 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 

Days to s0% Silkino = 78 
*Ch. 	 = Characteristics; - Mz = Maize; + - P.P. = Plant Population; ++ - P.E. = Panicle Emergence;xx A.E.= Anther Exertion; xx - F.M. = 
Finger Millet; '@= P.T. = Production Tillers; 
e = P.M. =Panicle Maturity
Obsvd. = Observed
 
P/h = Plants/he.
 



Table No. 60: 
 PLANT POPULATION TRIAL 
: SUMMARY OF MEAN AGRONOMIr CHARACTERISTICS PAKHRIBAS AG. 
CENTRE
 

Main Plot/Ch.* 
 DAS DAS Obsvd. p* of-Heads Lodginc Plant 
 Straw Harvest Maize+ Millet Maie
50% 50% P.P** Harvested 
 Height Yield
Sub-Plot Index Millet Yield
P.E* Mat. 1000/ha Ha YieldX 1000 1- 5 (cm) (t/ha) (HI) (t/ha) (kj/ha) (k/qja) 
P1 250,000 P/ha


Sele 124 197 348 460 2
Rela 3y 198 281 93 12.99 0.20 3.30 3295 352 
 2 81 8.67 0.18 
 4.93 1807 3122
 
P2 500,000 P/ha


Solc 127 196 
 512 572
Rel'X__ 139 196 460 3 105 23.55 0.12 3.30 3301 471 
 2 92 12.73 0.19 
 6.20 2816 
 3379
 
P3 750,000 P/ha


Selp 124 192 704 664 

140 196 

3 112 26.42 0.11 3.47 3470 -RelaX 
 603 548 
 2 96 14.21 0.18 6.01 
 2986 3020
 
P4 1,000,000 P/ha


Sole 131 192 
 836 728 
 3 99 24.55 0.12 3.28
- Rela 141 195 752 3283 718 
 2 94 13.41 0.20 
 6.17 3233 
 2932
 
P5 1,250,000 P/ha
Sole 130 190 956 
 884 


-RN Rel 3 107 26.68 0.14 4.38 4377
138 193 1017 979 3 92 16.72 0.18 
 6.46 3630 2833
 
GRAND MEAN------...23
 

17.99 0.16 
 4.75 3219.95 3057 
CV_ Sub Plot b Plot to plot data not available 9.77 32.92 27.02
LSD Plant Pop.Pop.
LSDbant 35.65
#'aIo -------------------- 15.50
to 10.58 18.30 23.41 
 31.76 
Sole/Relay b - 3.970.6 



- ditto 2 - 
2 X2Z j.g3.97 3.80 2.32 

L2 .... 
Probability a 0.01 NS NS NS NS 

- ditto 
xb) 0.01 NS N'
0.01 


0.01 NS NS NS 
 Nm
 
- Ch. - Charecteristics
 

** - P.P. = Plant Populations 
+ - P.E. - Panicle Emergence 
Mat. - Maturity 
NS = Not Significant ! 
NA - Not Applicable.
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Table No. 61. OBSERVATION NURSERY. KHUMALTAR 

SUMMARY OF GRAIN AND STRAW YIELD RANKS HARVEST 

Trial No.: 16 

5l. Plot No. ri Harvest Index 
No. (kg/ha) & Rank (.g/ha) & Rank 

01. 31 3767 1 5867 73 
 .3902. 90 3500 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. 10 2700 6 12608 15 .18
07. 14 2556 7 7783 55 
 .25
08. 92 2542 a 12163 17 	 .17 
09. 74 2417 9 3942 
 86 	 .38
10. 33 
 2383 10 10442 26 
 .19

11. 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
 

7, 07 2758 17 20033 1

18. 93 2100 18 8033 63 	

.10 

19. 26 2083 l1 9167 39 	
.21 

20. 28 2083 20 10917 22 	
.19 
.16

21. 43 2017 21 10508 25 .16
22. 75 1963 22 8108 
 50 
 .20
23. 41 1950 23 14575 25 	 .12

24. 25 
 1792 24 11183 19 
 .14

25. 10 1792 25 9900 30 
 .15

26. 27 1792 26 6283 
 71 
 .22

27. 37 1792 27 0850 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 3i 10200 28 
 .14

32. 6 1708 32 110F3 18 
 ,13
33. 35 1708 33 6967 67 

34, 23 1700 34 13308 12 

.20
 

.11
 
35. 76 1700 35 7092 65 	 .19

36. 89 1692 36 9792 29 
 .1'
 
37. 34 1675 37 9533 37 
 ,13

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 

42. 82 1550 42 11100 20 	

.11
 

.12

43, 88 1542 43 8042 52 
 .16
 
44. 59 1492 44 7508 58 
 .17
45. 77 1492 45 4792 
 79 
 .24

46. 	 36 1483 46 15867 7 .09
 

Contd.../..,
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47. 
48. 

42 
38 

1467 
1383 

47 
48 

10658 
16967 

24
5 .12.08 

49. 47 1383 49 7467 61 .16 
50. 30 1375 50 7942 54 .15 
51. 78 1325 51 9583 35 .12 
52. 
53. 
54. 

29 
63 
22 

1300 
1292 
1275 

52 
53 
54 

13742 
7458 

15408 

11 
60 

8 

.09 

.15.08 
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. 
60. 
61. 

20 
21 
64 

1125 
1108 
1017 

59 
60 
61 

9775 
4017 
5042 

31 
85 
77 

.10 

.22.17 
62. 
63. 
64. 

53 
68 
62 

1008 
958 
933 

62 
63 
64 

6350 
5025 
5200 

70 
78 
75 

.14 

.16.15 
65. 52 908 65 2792 91 .25 
66, 15 908 66 8875 40 .09 
67. 71 803 67 7783 56 .10 
68. 
69. 
70. 
71. 
72. 

47 
85 
69 
58 
3 

867 
867 
850 
842 
808 

68 
69 
70 
71 
72 

3942 
10933 
2667 
7508 
7117 

61 
21 
92 
41 
63 

.18 

.07 

.24 

.10.10 
73. 50 800 73 7150 64 .10 
74. 
75. 
76. 
77. 
7 R. 
79. 
80. 
81. 
82. 
83. 
84. 
85. 
86,. 
87. 
88. 
89. 
90. 
91. 
92. 
93. 

73 
8 
2 

65 
70 
46 
51 
11 
54 
61 
7J 
57 

44 
60 
56 

1 
67 

4 
66 

758 
725 
738 
675 
650 
625 
525 
450 
442 
450 
425 
417 
409 
350 
325 
325 
300 
283 
208 
158 

74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
04 
85 
86 
87 
08 
89 
90 
91 
92 
93 

3792 
8733 
7458 
6967 
8592 
7603 
4567 
8758 
4075 
8592 
3900 
2925 
6560 
8092 
5767 
4850 
5917 
0758 
5917 
2167 

88 
46 
60 
83 
48 
57 
82 
44 
04 
48 
87 
90 
69 
51 
74 
00 
60 
45 
72 
93 

.17 

.08 

.09 

.09 

.07 

.08 

.10 

.15 

.10 

.05 

.10 

.12 

.06 

.04 

.05 

.05 

.04 

.03 

.03 

.07 

7=1434 3834 
T= HS T= HS 
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Table No.62 : OBSERVATION NURSERY 

Location: Kakani
 
Trial No.: 17
 

Rank to Ht. 
 Tillers/ Harvested/ Yiold Yield 
HIKAK
No. No. 
 Pr * (cm) Plant Plot kg/ro kg/ha 

01. 20 1 100 011.2 5.5 170 
 750 2125 .74
02. 33 2 106 
 69.3 4.6 
 131 1125 1075 .63
03. 26 
 3 09 52.2 4.0 140 525 
 1750 .74
04. 92 4 
 104 71.0 2.9 140 
 625 1750 .74
05. 40 5 100 72,6 10.2 
 140 753 
 1750 .70
06. 39 
 6 110 57.3 11.3 130 
 625 1525 .72
07. 41 123
7 71.0 9.1 120 
 075 1503 .63
00. 13 
 0 121 72.6 9.0 113
09. 30 9 130 69.6 27.3 
375 1375 .61
 

100 750 
 1250 .53
10. 35 
 10 120 00.0 4.2 90 
 625 1125 .64
11. 71 11 
 107 45.4 2.5 90 
 130 1125 .06
12. 31 12 103 ]3.0 6.7 
 90 750 1125 .60
13.. 25 13 
 35 05.4 7.5 90 
 675 1125 .63
14. 
 17 14 121 59.0 3.6 
 90 375 1125 .56
15. 20 15 13 
 0.2 5.6 
 170 750 1125 .50
16. 19 106
16 61.2 4.7 7 1 
 525 075 .53
17. 42 17 
 117 74.6 10.0 
 7D 1125 075 .44
10. 43 10 115 6D.6 12.3 
 73 625 075 .50
19. 
 05 19 112 49.0 4.J 
 70 1250 075 .41
20. 12 106
20 56.2 2.9 70 
 1375 375
21. 13 
 21 134 71.0 7.3 70 
.39
 

75 075 .92
22. 15 22 123 
 51.4 5.4 
 70 375 375 .70
23. 53 
 23 122 61.1 4.7 70 
 500 075 .64
24. 56 24 110 
 57.4 4.3 
 70 750 075 .54
25, 55 
 25 124 94.2 4.6 50 
 503 750 .60
26. 57 26 1117 34,4 5.3 
 60 575 750 .53
27. 44 
 27 113 63.2 C.3 6J 
 563 750 .57
20. 34 114
23 65.5 4.7 60 
 650 750 .54
29. 32 29 137 04.0 3.6 6J 
 1175 750 .39
30. 23 30 
 105 57.0 3.3 63 
 075 750 .46
31. 63 11 5.5
31 59.2 

32. 54 32 

53 630 625 .40J1 73.0 4.2 5J 
 625 625 .50
33. 13 10433 71.0 4.5 5 
 690 625
34. 11 34 107 66.,J 3.1 50 
.49
 

075 625 .4235. 90 35 106 
 49,5 4.0 
 50 1250 625 .3336. 34 
 36 111 6L.J 2.9 50 750 525 .45
37. D0 37 103 66.2 4.1 51 703 625 .4730. 66 30 100 62.2 5.9 50 
 550 525 .53
39. 67 39 104 75.6 3.4 50 
 125 625 .03
40. 24 10240 57.3 4.1 40 500 50
41. 79 41 
 111 7).4 3.3 40 
.50
 

750 500 .4042. 76 139 5.442 65.0

43. 77 43 99 

40 625 50J .4465. 4.3 40 750 503 .40
44. 64 11344 59.0 2.7 40 
 375 500 .5745. 32 45 
 97 63.4 5.2 40 500 500 .50
46. 01 10746 S6.2 2.7 4j 
 725 500 .41
47. 33 106 5.047 73.2 40 1625 
 500 .22 
Contd.../...
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40. 
49. 
50, 
"I. 
52. 
53. 
54, 
55. 
56. 
57. 
50. 
59. 
60, 
61. 
52. 
63. 
54. 

66. 
57. 
60. 
69. 
70. 
71. 
72. 
73. 
74. 
75. 
75. 
77. 
7f. 
79. 
00. 
01. 
02. 
03. 
04. 
05. 
05. 
07. 
09. 
09. 
90. 
91. 
92. 

37 
51 
50 
20 
55 
69 
03 
05 
06 
91 
09 
50 
52 
60 
61 
49 
76 
75 
74 
70 
69 
90 
62 
40 
15 
02 
03 
04 
07 
05 
10 
02 
93 
73 
72 
94 
00 
09 
01 
29 
27 
21 
22 
26 
36 

40 
49 
50 
.51 
52 
53 
54 
55 
56 
57 
50 
59 
6 
61 
62 
63 
64 
6555 
66 
67 
60 
69 
70 
71 
72 
73 
74 
75 
76 
77 
70 
79 
90 
01 
32 
03 
04 
05 
06 
07 
00 
09 
90 
91 
32 

106 
120 
110 
13J 
92 
05 
124 
107 
109 
1,J5 
107 
114 
117 
105 
107 
125 
132 
102 
101 

35 
95 
15 
106 
124 
117 
122 
i22 
100 
119 
116 
113 
100 
103 
100 
90 

106 
107 
111 
123 
107 
107 
96 

133 
30 

11 

61.0 3.j 
69.6 4.1 
67.6 6.0 
71.2 3.5 
40.3 2.0 
62.3 5,0 
63.4 2,1 
49.0 3.0 
45.0 3.0 
63.2 1.4 
54.2 1.4 
47.4 3.6 
53.2 5.7 
62.6 3.0 
67.2 4.0 
63.4 3.2 
64.3 3.7 
73.5 2.2 
73.3 3.1 
61.2 4.0 
64.J 1.2 
57.6 3.0 
44.6 5.4 
63.0 1.3 
53.6 1,5 
51.6 1.7 
45.4 1.2 
50.6 1.6 
50.0 5,1 
47,0 1.6 
50.4 2.1 
55.6 3.0 
513 1.7 
49.Q 4.7 
45.3 1,j0 
70.2 1.3 
59.0 1.3 
61.2 2.5 
53.4 2.1 
72.3 4.7 
70.3 4.2 
72.2 4.5 
51.3 4.3 
52.2 4.0 
72.3 ).0 

40 
41 
40 

30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
39 
25 
25 
2J 
2. 

20 
20 
20 
20 
20 

20 
20 
20 
20 
20 
10 
10 
10 
10 
10 
5 

5 
5 
5 
5 

110 
00 
50 
90 

140 
100 

975 
250 
750 

075 
625 
375 
500 
375 
500 
313 
625 
250 
250 
375 
750 
375 
075 
625 
251 

253 
250 
075 
25 
251 

250 
1125 

075 
75J 
375 
751 

1375 
565 
700 
500 
125 

500 
375 
625 

2000 
1375 
1250 
1250 
750 
625 
1375 

72. 

500 .36 
500 .7 
500 .40 

375 .30 
375 .30 
375 .50 
375 .43 
375 .30 
375 .43 
395 .32 
375 .30 
375 .60 
375 .60 
375 ,50 
375 .33 
313 .45 
313 .26 
250 .29
253 .50 

250 .50 
250 .50 
250 .22 
250 .50 
250 .50 

25) .50 
250 .11 
250 .22 
250 .25 
250 .40 
125 .14 
125 .00 
125 .10 
125 .15 
125 .20 
63 .34 

53 ,11 
63 .14 
63 .09 
63 .03 

1375 .50 
1000 .44 
625 .33 

1125 .50 
1750 .74 
1250 .40 

= 690.97 7=667.34 
T HS T= HS 
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