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Dzah (Chana);

Standing Dr. A.S. Murthy; Dr. B, Diwakar; Dar Caourang Azina (Chad); Tuan Ahamath Booso

Ist row (Sri lanka); Yongyot Supasak (Thailand); Aron M Sungaunyolo (Malawi): Pipat

(L to R) Thaikla (Thailand); Rewat Chirasathaworn (Thailand); Sawai Wonpwoottisaroj
(Thailand); Somsak Thongwiwat (Thailand); Serino Haji Nyahoda (Malawi);
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Winpiyarat (Thailand); Apolonio S Sito (Philippines); M.A. Razzak; Dr. T. Nsgur,

Standing M.S. Reddy; Worku Konchie Desta (Fthiopia); Kgasane Tsele (Botswana): Joseph
(2nd row) B M Loga (Malawi); Carlos Manuel Duarte Soares De Carvalho (Cape Verde);

(L to R} Cheikh A Diouf (Senegal); Tiekoura Traore (Upper Volta); Harouna Moussa (Niger)
Kabiro Zenon (Burundi); Alberto B Santos (Philippines); Toyoum Npuenaye (Chand)
#>-% Dandeniay Arachchi (Sri Lanka); Harrison R Balaka (Malawi): Zettin Marcellin
//(&\ fp) Ibra Almamy Wane Ndiaye (Senegal); Fode Diallo (Mali); Hakeim Mohamad
:i Ch!ﬁk (Syria); Amet Sy (Senegal)
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TRAINING PROGRAM

Durina the 1984 rainv season. there were &1 i{n-service
trainses from 25 countries: Benin, Botswana, Ethiopia. Fijt.
Gambia. Ghana, Malawi. Mali., Mexico, Niger, Niageria. Pakistan,
Philippines, Senecal . Sri Lanka, Sudan. Tanzania. Tchad,
Tha:land. Uaanda. Burkina Fasso and Jambia. and for the first
time from Burundi. Cspe Verde. and Svria. Twenty - one trainees
arrived mid-March +for i(ntensive Enalish i{nstruction at the
Dsmania University, MHvderabad. All the trainees started the
requl ar i1n-service training program on 21 Mav.

A pretrainina evaluation was conducted to i1dentié¢vy the
levels of the individual understanding with reference to the
stated obrectives 1n their training proposals. DBasic skills were
devel oped in 1and measurement , calibration of aeed,
1dentification of fertilizer and other chemicals. agermination
tests, and w01l sampling bv conducting field practicale and
laboratorv exercises. Overviews of the ICRISAT'S research
proarams i1n farming svetems., economics., and crop i1mprovement +$or
sorohum. oDearl millet. aroundnut. and piloecnpes were arranaed.
Lectures on research techniques. experimental desians. lavout of
demonstrations and trials were aciven 1n the first 4 weeks.
Discussions and ¢1eld visits on crop oroduction in the semi-arid
tropics (SAT) with spectal reference to rainfal]l bv reaions were
oroanized. Given ¢this backaround information. each person
selected and developed plans for experiments. trials or
demongtrations which thev would conduct during the rainv Season,
Thirtv-two experiments 1n soraghum, 19 1n pear] millet, 18 1n
aroundnut., 2 in pigeonpea. | in maize., and 19 1n intercropping
were established (total 91). 1In addition. 10 sorahum and 9 pearl
millet 1nternational vield trials. and |12 demonstrations were
deve!loped. The trainees conducted 18 experiments with the
research proarams to which thev were assigoned, '

A total of 140 experiments. trials. and demonstrations were
conducted bv the trainees to evaluate varietal differences,
fertilizer rates. plant densities. weed control methods and
combinations of above factors (Table 1.

Abstracts of field experiments and summaries of observations
are appended in Section I1.

The trainees were divided into I subaroups:

1. Croop Improvesent 26
2. Crop Production 12
X. Farming Svstems 22



Table 1: Details of selected experisents/trials/dosonstrations.

Particulars  <~-co=-- Smssccscnmemcereseceneno e e ettt .-
SBorohue Pesr! Ground- Inter- Pigeon- Total
sillot onmut Cropping pes
Varietal 13 ] ? - 2 33
Fertilizer 8 3 - - 11
deed control | - ] - - <
Plant density 6 l ! - - 8
Planting esethods - 1 - - - |
Caosbinations of - 4 3 - - e
factors
Phveiology ! l - - 3
Pathology - - [} - - 4
Intercropping - - - 19 - 19
Run-o¢f studies - - | - - !
Varsability/ 1 - - - - i
coapetion trial
32 ¢ 18 19 2 LA
International 10 9 - - - 19
vield trials
Desonstrations 2 3 3 - - 12
Other experisents S 3 | b - i8¢
fotal 140

tincludes 3 experisents conducted with agricultural i1splesents
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Tble 2. Satossst shaming bisdets of the trainess.

™ Comter M Sualifications Gapori- Prowrss of trafnit Moo of
. (ws! oy o OIS swrival
(we} i
1ORIAT
1. Sowngslo Sarra sl 1 lechnicion Swperiow(JTh! 4 {1 horghes/Powr! sillet) 143
2. Sadio Traore hal) W Iegeiow Mpricultereiiih) ) (! (Oroundent! . 1.1
3. Fode Duallo LNE 7 Tecmicioe Swperiowr(ITh) 3 FS (Betl tertilite) i.5.4
4, Modos! Mdouleve Som Ml N lsemiow Mricsitore(iSh) ¢ 07 (Sorghun!. Rumet! 1.3.0
stodinn and statintics
. Nekoura lreore hrting N Cortiticate ¢ Etuses 14 0P (Sorghus! aod Fare TN |
Faso (V! Prissire olossatasre(CEPE! Developoent Wperatioes
6. Corlos M6 de Corvalvo  Cope % hplem ! 1 Piosonged) LN
Yorde
7, Rowat Chirassithamors  Thatlond U oMk 9 £S Lang and Buter 19.). 4
Ranasooer!
8. Mipat Daible Nailed 11 M b FS (Agrac]inatelogy 5.0
9. Soemat Thonguiwmt Thatiod 2 holom 0 FS (Land ond Bater 151N
Ranaqeoont
10. benlort Wuspiverat ™atlamd 1 K 13 FS Land and Wgter 19.3.04
Rendgooent |
1. Mes Jintana Ronappong Thatlad 17 DK L FS (Agrociisateloey! 19.1.H
12. Aosay Yane [bra Miave Seneqa! I3 Srevet elesentair du 14 {1 (Sorehup Peari mllet: !%.1.M4
Preeier cvcie (DEPD
13, Paps Dwsar Digve Seneta! N beccalascoat D ENCR docree ] {1 (Sorohue’Pear! sriiet: [5.3.M4
1L s Mavany Sasd Sonegi! % Drovet eleomtarr o 16 {1 Sorohue‘Pear] mlilet: (%104
Prosior cycle (DEPC)
19, Chaibh A Diout Sevega! 20 Irevet oloeentasr 6y ! (! (Grouedaot’ NN ]
Prosior cvcle (DEPC)
té. M Sv Senvoqai 0 brevet cleamtair & 13 Cl (Browndayt) RN
Presier cvcle (BEPC)
17, Worowna Newsns Niger N Cortrficate ¢ Etudes 2 0 (Pewrl mrllet? 18..M

Prissive clommtetretCERD)



- -
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1CRIAT
18, Rowntwila dowrerad how 2 Cortificate ¢ Etudes ? O (Pearl mllet) 10.1.4
Prisaire oloaentaire(CEPE)
19, lettin Narcellin donin 3 holom ) C! (roundest) 1y BN
2. Tovous Reuenive Tehed 3t - . ] Ul tSerohwa/Poar| otllet) .40

2. Gor Gomeraee Aning Tehad 3 M Agricole ENCR deeree | Cl (Sorghus/Pewr] aillet) 8.4.M

7. Keosidinter B, Faari  Dotesas M diplems { F§ (Fors Developomnt 15.5. 04
Ooerations)
23, Kessane Teele Dotswana 34 Cortificate 1n Neteorology 14 FS (heroclisatology) 15,3.M
M. Labiro lemon ber wnds N Cortiticate 1o Mricultore ) C1 (Sorghue) 17.5.M
8. 6. Tilaben Naddrs Ethiopia 33 Cortificate in Mriculters | Cl (Sorghus! 1L
26. Kidane Mar1ae Hagos Ethosts 22 holem 2 Cl (Groendaet) 1.9.0
27. Desta Worty Konchie Ethisoia 30 Secomdary Sch.Certificate 10 (1 (Sorehua! ILLM
8. Jaaamnath Reddy i 2 hioloss i Moriculture ! FS (Cromping Svstess) 15.9. M
29. Sowe Hasadi & W Band14 37 Cortaficate 1a Mericulture 14 (1 (Sorehus) MEN )

0. Dorang Mbdoulie § bask:i 2 Cortaficate 1n Mericulture 14 C1 (Sorghwa/Paarl srilet) 13.5.M4

11, Kebba R brosemt Soabti 26 Cortaficate in Mortculture @ P (Poar] asliet and i3.5.M4
Intercropeing)

10, Ansusans S.L.A. Gibbe  Gasbii 31 Cortitscate 1n Mericulture o F§ (Croppimq Svstem) 13.5. 04

13. Serino Kaji Nvahods Nalawi 19 Corttficate 1o Mriculture N (! (Borghea/Prar! atllet) 13.5.M

W, Josesh B.N. Loas Ralam 8 Certifrcate 1 Mericultore 24 F§ (Agricultoral 12.9.M
loplonents)
3. Luesvs Maveimsve V. Nalas: 0 halom i Cl (Sorghea/Porr] milet) 10.5.84

3. Dwngs Mol Dovee Ml % Lertificate 1» Mericultere 10 (! (Sorghua/Pewr] miilet) 13.5.M4

1. balaka Narrisom R, Nalami W Certifrcate 10 Ensineering F§ (Agricultural 1.5.M
loploomnts)
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. tvyl oce ot IORIONMT orrival
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3. iron funqamvelo Rl 31 Cortiticate 1o Eaginoering i (Ariceltersl 12.5.4
laplonsets!
30, Gonzaler Nusherts B Resico n K ? {1 (Sersbua/Porr]! milet) 13.5.0
W, Commeth C. Mo By 0 Secondery Sch.Cortificote ¢ 0 (Serghus, romioet:  {3.5.M
o Intercrappim
4, Alderto §. Saatos Philippines &1 WS¢ 19 0 (Sorghus/rommtant) 15.9.04
42. Molonio §.8ito Milippines 33 Mk i FS (Crosping Svatess’ 13.5.M
43, Rasirez Rolando R, Milipionn 239 P ¢ CI (Provonpes) 13.9.04
W, F.hondidenive Arachichi i Loata 30 Diplom s F§ (Cropping Svstess! 10.9.M
5. Wro.Pades Rohint Senage §ri Lasta 8 Cortificate 1n Mericultere 24 FS (Crosping Dvstom' 15.5.M
«. Tus Masath Boass bri Lonts 53 B 3 FS (Cropping Pystens! 15.5.4
0. LR Resrmeters St Losta 45 Dploms % FS (Crepping Bystoss: 1.3.M
0. Werron Tuseteloge K.K.  Tamtamis 27 Cortiticate 1o Agricultore 3 Cl (Sorohus! 1.3
Q. Feliz doel Tonzamia 30 Diplems t (] (Sorghua/Pegr| ailiet! 14.5.M
. Supasat Yongyet Tatled N M 1 FS (Lond and Uster 13.5.
Ranapeeent |
St. Sosai Woequeettiseres Thatlamd 07 B el F§ (Land a0d Water 15.5.M
Ranagoeent !
32, lahm Froncis Druampge  Ugands 2 Mplom 15 0 (Sorghea/Puarl sillet) 19.5.M
. Sairisl Gchola-€tolin  Ypands ¥ hplm ] FS (Crupping Svstomes! 19.5.
U, Joa Msievs losbis 1 & - CP (Sorohua/roundant | 11.5.04
B. Mdul taris Nastir 4T 7 & S F§ ilwed Scaemce) 8.9

3. Nabeie Pohaoed Shafe  Swia 1 Ddiglem 4 (P (Sorghus/Growndest’  20.5.M
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SEASON AND RAINFALL

The total rainéall received érom June to Seoteaber was 50%m
compared to the normal of 624 aa.

The monsoon set (n earlv this vear with 78 es rainfall
received ¢roa 12 to 19 June. Sorahum was planted earlv during
the 2nd week of June. Last vesr planting was done in the 4th week
of June.

This vear after plantina sorghum drouaht conditions
prevailed for I weeks in June-Julv. & weeks in Auaust-September
(10 Auagust to 10 September) and nearlv I weeks 1n September-
October (21 September to 9 October). The rainfall deéicit was 19
tn Julyv, 2% in Auqust. 657 1n September . and the overall deficit
for the season (1% June to I35 October:' was 27%.

Table *. Rainfall record 1980-84 ‘am’.

Period Normal 19680 1981 1982 1983 1984
15-30 June 118 %9 197 137 - ¥4 11
July 172 127 209 199 211 172
Auaust 156 306 218 69 0% 1846
Septeber 181 153 289 180 287 99
October &7 o] 155 "9 b ] T4
691 64% 1008 &00 Q18 %02

D S G T T N I D G OIS L T T IR U D GNP G M VIR M A G W G G L W ML SR W Al W e WS W A e

Deviation from
noraal (%) -7 +446 -1 +3X3 -27

¢ up to 11 Octobdber

Sorahum was planted on (X and 14th June 1n BLZA and BLIA
(Vertisols). Fertilizer was applied 1n one Or two dJdoses as
required by the experimsents.

Pear]l wmillet. aroundnut , piqeonpea. and 1ntercropping
axpearisents were planted in RCWI3 and RCW 14 A and B (Al fi1sols)
from 5 to 8 July after receiving a rainfall of 21 mm 1n the first
week of Julv. G6Groundnut was planted on 9 Julv i1n RMISE,

Drought conditions in Auaust and September promoted root rot
in aroundnut and also adverselv affected the penetration of pegs
into the soil. The crop recovered to some extent after the rains
in the 2nd week of October.



Shootflv incidence on sorahum was |ow.
We continued to applv (N-P-k) 40-17-0 ¢or soraghum and oear!)

millet and 10-17-0 for groundnut and pigeonpes. 4as response o
higher levels were not sioniéicant.

Aoplication of propazine at 1.0 kg a.1/ha in BL2A (sorghum).,
RCWIAR (pear]l mlilet). and alachlor at 4.2 ko/ha in RCWIAA
(groundnut) heloed 1n controlling weeds to a larce extent. Weed
growth was tontrolled bv hand weedina twice (n intercropping
erperiments,

[ ]

Aphids and mythimna were noticed on sorghum in  Julv-August.
Rogor and thiodan were used to control the pests. In pearl
mllet. defoliating caterpillars (mvthimne) were controlled bv
us8@ of carbarv]l and thiodan. Leat minors and aphids on aroundnut
were controlled usina rooor and thiodan. Heliothis on pilaeonpea
was alsc controlled by thiodan. Fird damage was moderate to
severe 1n some plots., There was some lodaing of pesr! millet due
to heavy winds and rains during August.

Harvest of pear] millet and sorohum commenced i1n the |ast
weel o0f September and first weel of October. Late sorahum
varieties were harvested 1n 2nd and Trd week o0f October.
Groundnut was har.ested 1n the 2nd weel 0f November as the 74 mm
ratnéall 1n the "nd weel of October helped the later formed pods
to mature.

Data were collected for a number 0f characters 1n relation
to the obiectives of the erperiments 1ncluding seedlino viqor,
plant stand., plant height, i1dentification and scoring pest and
disease 1nci1dence. leaé area. number of tillers, panicle length
and width, angd arain or pod si1eld. Selected dats were
statistically analvred and are i1ncorporated in Section I].

Details of sxperiments/trials/demonstrations conducted Db
the trainees follow in Tables 4 and 9.
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Toble 4. Troiooe esporinemte/trisie/dosematrations with corghus, powr! sillt, gromiout, and pioeenpee.
n

fl. e Comatry Cote ls. Details of mpt/trisle Particulors of trostagets
s,
I Serra, & L voriatal teial I8 227 (halt), 1S 22600, TS 88,
N, Mo,
L 31] Pear] ofllint tortiliser trial <. 10N, IO W
o, My
1, Kabire, [, tortilizer trial m.an
MR, 00, 00 te/N
000} latiem trial ™ 2, (e
75,000 i /M
125.000 31 /M
190.000 p1 /M
3. Gentalen, K.k Mexice N Serghas rnth ICOv 138, TS 03, (COV 108, ICSV 144,
stodime v 33, O o
102 Powrl silint growth a4 100 413, IO TP04, MELC-H79.673-177,
ot stedies 1ON M. 108 BY
G Tiloes, .0 Ethiopaa  0M03  Serghee varistal tria) Y 300, ICOV 140, 15 YIN, 221
SPL2IR, IS 10300 (Rigeria). W N0
latien trial ES-1, COM 4. TS 05
75.000 5l /0
190.000 pl 7
3. Wrks. 0K, Ethiopia  90)  Serdhme varietal trial 9V 351, 0PV 3. 108V 138, OOV 1A,
ICV 143, O ¢
pepulation trial ET-1964, 15 YN, (S S
73,000 plasts/
150.000 plaats/\a
6 Dy, AS. S " varistal tral Y 300, V30, YA, YA,
A N T
I0S  Poar] ailiet variotal trial 7377, 10N TS, 108 M8, ML
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Trainees working in crossing block

Nrs sanu (Senega.) emasculating sorghum



Drammeh (Gambia) record:: carhead length

Lwesya (Malawi) and Qadir (Fakistan) threshing
experimental material
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5. home Comatry
.t

. Naaddi, S.0.H. Gesbia
1. Joel. F Tenzonta
¢ Tusekelogs, W, Tentonts
16, Aniea, 0.6. Tchad
1. (hunga. A.D. falan
12. Wvabods 8.0, halem

Code M,

Betails of eustitrials

Particulers of troatoests

LU0

L

012

Mot}

o

8013

Mo

L0

Mt

L

Sorghes warital trial
Perl miliet variotal trigl
Sorohus verietal tria)
Sorghes fortilizer trial
Sorehes varietal trial
Sorghue population trial
Sorghua varietal trial
Perrl atllet varietal trigl
Sﬁpu varietal trial
Perrl mlint umt‘cl trial

Sorghas fort)lizer tmln

Sorghus populatipe trial

WV ISL. PV A4, TS 0%, ICBV 183,
™ 297, O8Ny

WC-CT3. W 104, 0 73, (CN8 7938,
MELC-HMY, 1VS WM

SV 331, SPY Jeh, SPV 4TS, TS 04,
E33-1, O8N &

. AMm
e M- R RTILTY

SPV 131, ICBV tel, RS 05, 108V 1NN,
S 103, 221WasML210

SV 473, COM o £ 381
100,000 pl/ha, 130,000 pi/na

SPV T3, SPV 186, SPV 340, SN D21,
SPy 103, CSH

w-C78, B 104,
ICH 220, ICNS 7813

1CAS 7703, 1Cn 447,

SPV 331, 8PV 473, SPV Jhi. BV 37,
TRS 03. CSH &

¥C-C73. K 360, CNS 7703, NELC-
N79. ICNS 7704, (V8 3434

T LB

T, N, T K/

B 29, 3N Y, S IB
75,000 pl/ha, 130.000 pl/ha

LI AL TR Y 2 D PN vy
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22. Ramirez, R0,

A e € A O s N N B0 D e e R S O R e

208

200

L]

UM

L

. Betatls of sxpt/trisls

o A A 0 e s e A .

Porticulors of trostaemts

irouth aad dovelopamt studine
o= womdnst

roundant varieta) trial

Sroundout dissase restistonce

Vertetsl testing experisent
s1th 3 ploscnpes varieties
esing 2 plaat densitios.

Pertaraance of 91000Mpe) Inter-
cropped with satle reseved st
diitaront tines.

Vorsets! trial of warly duration

Sorohue varietal trial

Evaluation of sorehes ommetypes
1ntorcropped with o ouilnél

Powr] sillet varistal
feosmtration

N 2P W -

IC8 482, Robut 33-|
190,000 ¢! /he
133,000 ol /0
664,000 i /M

PL MO, PIOJBEAZY. NCAC 17130 0,
IC8 47%, 106 7497

NCAC 17090, P1 S1ag17. 106 4340,
1088 27, P1 41331, TW-]

Genotvpes : ICPL 01, ICM 4. BN |
Donsities : 100,000, pl/he
6b.000 pl/M

1.5010 pioeempes

2.50l0 sat2e

3.7 00000040081 10 reeoved after
7 weely

4.7 000np0at0ai 10 Tesoved after
10 weoks

3.P1a00ns08%0a120 resoved after
17 meeky

5.P1000np0a%0a120 resoved after
16 weets

Piosonpaas ICM 81,50l 204,000

pl/ha. Intercros 133,133 pi/Me

MaizetDeccan 103, 75,000 pl/bs

TOPL 87, Prabhat. Raseun:. 10PL 108,
ICM 8. UPS-1X

CSH &, PV 4T3, 8PV 406, 9PV 348,
8P 221, PR 298

{8 6 sale. 8PV 307 sole. Mebet 33-I
sole, B8 & + Robut 33-1. W 307 ¢
Robut 13-1

-3 vs B I
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1. tome Country Cote M. Dotails of emptitriels Particsiors of trestomts
.'
N, e, R, lashis M3 Jerghee weristal trial Cle VEIL IV VW,
m. M
NN romdant plost domsitine bt 33 ‘
triat 200,000 91 g, 290.000 91 M.
300,000 pina. W00,000 51/
80,000 o1/
0] Powr] aillet fertilizer =110 vs som
fosamstration

3. Seaton, A.D. PMilippines WM Sorghue vorightirtv/competition OV 474, CON 9, OO & 9PV 3

levestigation (Batistics) Bows : 1, 2. 4
M210  Orowndawt varietios 1 ploat Mobet 33-1, T2
donsitios trial 153,000 5l /e
206,000 3l /s
199,000 1 /00
] Powr! sillet varietal K 560 v lacal
fosonetration
¥. Nowssa, N i gor P25 ferghes fertilizer trial e N9 =0, W11, W17
u, 01, -U
WHiIE  Poarl aillet varretal tria) 110, B 14, B 360, 108 TIM,
VM, 673N
003 Oromdust fertilizer 10-1740 vs 54.9¢
foosnitration
D, Frmcis, B Upands M2  Derghee virietal trial CON o, CON Y, IOV INS, OV I5I,
Y3, I
Nit?  Pewrl aillet varietion ¢ R R &)
densition trial 18.00 pl /v
173,000 pl/ha
28,000 pl /0
(1) Srowndagt fortilizer Robet 33-1 with ond mithout gvooms

doomnstration % e/
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§l. e Comntry Codo M. Details of mast/trials Particelars of trostamts
.
N. Traere. 1. hrting W Yorchus tertilizer trial >~
FasolV} {2 ]
®-10
0-20
010
n-
[T ] Pearl sillet plont densitioe 40.000 vs 100.000 5i/0s
fossngtratism
29, Natien, NS, Svria (7] Serghus vorintal trial OO b, CON Y, B (103, BV 4TS,
| B YR B
n1 froménnt virietal trial Pobat 33-1, TAV-2, 106 T204,1C8 S209,
IC8 327, 1C8 5294
a0t Sorehue pepulation desens- COM & 60,000 vo 100,000 /Ny
tration
0. Lordsen. B.0. Ghams N Serghes virtetal trial 8PV 474, 5PV MY, N 297, U N,
OO 4, LN Y
e Pear! atllet fertiiszer trial WC-C73: 40N, DON. 100N he/Ma
. 1P e/
4410 Groundaut pepuiation fuobet 331
osmstratioe 196,000 91/0s. 300,000 pl/0Na
31. hewion. ). By [ )] Torghun fertilizer trial CO 61 600, DON, 1000 ke/Ma
o, 17 ke/a
03212 rovedeat variptal trial fobet 33-§, TIN-2, I1C6 7204, 108 3209,
1C8 9327, 108 9298
L LTD Poar! sillet dote of olanting xLin
dosmstration Bate of plonting: 6.7.04 vs 24.]. M
2. ke, A Pakist [ ] forghes vorietal triel CON 6. COM 9,000 165, 0PV 351, 9PV 206,
t o X))
MUY el aiilet verietal trial 8164, K 58, Bes 7371, KNS,
10, IV8 543
oI  Gromdant fertilizer febst 33-1 with snd withont gyowe
foomstration » ke/
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5. Cownlry Cote Bs. Dotalle of mpt/trinls Particolars of trostemmts
.. v
53. rosash, LK. Qesbie ML Pl eillet vartetion s NN KW
tortilizer trial -, 81, 1
MNT  Intercresping powrl ailint ¢ Bole allint -
(L fele aillat m
i romtat 10
Bilist * yomtaet W
Milet + gromiuut 400 ¢ 1N
Poor] aillet I 360
troményt Rebet 13-!
402  Serchus varietal dessastration CON & ve lecal
. bowreine. K. Niger HitS  Pewrl mliet vanietal traal w73, 110, 104, 30,
106 M. 108 "R
Milb Pl sillet varieties o NN kW
dongition trigl 30,000 i /ha, 190.000 p)/0a
3 soets/l 0 M}
000  Oromdaut vorista] dessestration Robet 33-1 w TIN-2 .
N e, A fali 303 latercrepping satze ¢ poar! Sole ofllet 100,000 gl/ha
sillet Sele aatre 00N pl/
Maize ¢ Poorl ailint 30.000 i/
. .00 pi/m
¢ 2%0.000 51 /M
* 100,000 o1 /Mg
3. Nalle, F. Rali N3 Respemse to N ond P 1n sorghus B levels - 00, 00,1N W/
Plevels - 0.3 e/
o £8M &
MIN  Noapplication tine and fertilizer Nata plot ¢ Sorghes CON 9,
of ficrency 10 sorgini and pearl forr! ailiet W I
nilet Sub slot : N oplits 604, -3, -0

31, Maskir, AX,

L

3 L

[ ]

(LI Y TR

wia LY

4

3

- HEL L0 WD
84 Ve

| M.LE Hi

AR

w -0 tuaoR
U YN it

eed contral trial 10 sorgbme
. N Q ]

b

WO M ok

S IS BT IR SN TR 'Y O viidk

ML ioneau o LI
A1 e s Janoest

K

W weling

oeding § 2 moots after ploating
Soeding ¢ 4 woots after planting
ondom € & woets after plamting
ooding € 244 weuls after plasting
teoting ¢ 240 moks after
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8. et Comtry Code M. Details of mat/trials Particulors of trestamts

. hewtir, AL Wrid 216 Vool comtral trial s growmdant Mo weding
(Camte.) Yool weding § 244 mets
Nond weeding § 200 ety
Nand woeding § 20444 mooly
Losse ¢ /M
Lasos 2 1/0a ¢+ M 2t § wely

R bondeniva. A, St Lonks NN Pasulation ad aitrogen trial Pepelation lovels 1 36000 ol /N

T K000 l/m
100,000 o1 N
N lowels 1 %.100 v/

Nize bangs 103

M Evaleation of aalze ond aungboss  Bole saize (Bange 10))
intercrepping fole mmgbesn (M 1))

Raize ¢ sunghbosn (2t1)

Raize ¢ oungben (212)

Nite ¢ sunghenn (1))

Mo ¢ sungbom (210

Mot 1, Tatlasd  BA213  Eifact of date of plaating 1a T™W2, Nebut 33-1
o ondout Date of pleating 1 4,13,20 Jely |9
€. M. dintons, N, Thailesd M4 rowdamt varietal trigl 1008 2. 1088 3, 1005 12, 1CO8 10,
ICo6 20, TW-2
4. Sessat, 1. Thatlond A2 Study o pourl asllet and 1.PLonting sole powrl siliot o tiow
womndast 1atorcropeed with LM anting sele pourl aillet 15 ans
¢ifforant dates of plaating later

LPonting sole oroméest on time

LPLaating solo oroundest later

S.P1aating pour! oillet sed growndnet
(istorcropping) on tise

b Manting peurl atllat 1S days betore
qroundaut plaating (intorcropping)

1.Planting pear! willet 13 davs loter
to rowndnst planting (intercrepping!

MU Meeotl stehion m roanient Lo 1 Flat, Weoafiod tyrreu
“m 1 8,108
it 8-
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Si. Nase
=

Comtry

. Maile o aaptitriale

Perticulors of trostomtsy

07, §ide, MRA
(Contd. )

6. dooso.l.R.

9. W, Rohini, 6.

basdia

$1 Laat

Sri Lanke

0. Saserasekera, M §r1 Laska

M)

MW

Ml

LMY

Hin

ML

-

Evaluation of plont pagulation
roquirenmnt (n poor! otllet ood
oroundant \ntercroppimg

Evainstion o¢ paize and comes
1atercrapning

Evaluation of gemetvpes of
wounisyt (atercropped
atth poar! atllet

Senotvpe studios of sa12e Inter-
cropped with comed

Row arronqessnt (2 50r ghae
W romdaut Intercrepping

Evaluation of satze and savhess
INtorcropeing

Evaluation of saize and Sovhems
ot low ond Righ fortilnty
coditions

Solo atllet (K-CTS) 90,000 p)/he

Sele atllet 100000 pl /M

Sole groundeut (TRV-2

Poar] a1l10t(90,000 pi/ha) ¢ oroundent
Pearl o1 liet (100,000 9i/ha) ¢ oroundant
broungeyt  (TV-2

Sole aatze (Beccan 101)80,000 pi/MaiLP)
Sole aaite 00.000 sl /na i)
fole compest ELA21H)
Raite (LM ¢ compm
Ratte (WP} ¢ comped

Sole pear) atllet (K- 19)

Sole yroondant (TIV-2!

Selo growndast (I8 4301

Sole rowndeut (108 3042)

Poar] atllot ¢ qroundaut (TIN-2)
Paerl atiiot ¢ groundaut (IC8 4391
Poar! aillnt ¢ qroundeut (IC8 3042

Sole setze (early dwr.) (B 21)
Sole saire (ondive dur.! (EM 4372}
Sole aate tlate dr.) (D 10V
Sole comes (€C 8218}
Ewrly saite ¢ comm

Redius aaize ¢ Compd

Late ma12¢ ¢+ Compm

fole sorghun (CBK )

fSole rowndent (Rebut 33-1)
1 sorghes ¢ 1 gromdnuts

2 sorghus ¢ 3 qroundmets

1 sorghus ¢ | rommdauts

fole saire (Deccan 103
fole sevbenm (J§-72-M4)
Raize + sovbemn (21}
Maize ¢ sovhem (212}
Naizet sovhem (213)
Raize + sovbem (214}

Sole saize at low fertility(Deccen 103)
fols saize at high fertility

Sole sovbean st low fortility(d§-12-44)
Sole sevbean ot high tertilitviaize ¢
sovhean at low fortil
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§l. e Comtry Code M. Details of mt/trials Perticutors of trostassts
.
51, Dcholo-Etolin.  Wpaede M35 Evaleation of ootz ond sergben  Dole sorghme (CBN )
istorcrapped uith loguam fole it (hoczam 163
fole omgbonn (7§ 14}
folo tomes (6L A210)
Srgs ¢ soaghonn
Srghes + comee
Rize ¢ omnghon
Raie ¢ compoe
M3 Evaluation of intercrepping fole sorghme cmn
svatoss 10 alfienle Sole powr) aillet (KT
Wl rommtegt  (TIV-))
Sorghus ¢ pourl atllet
Sorghes ¢ oroudinet
Pour] sillet ¢ groundest
52, Loga. J.t Kol oni NI21 Eétect of seed 5120 and dowth Sood s1ze 1 Large, Rized. Seull
of somng 1 peri millet Deoth of sowing : ) co. 3 ca domy
N 110
53 Warrison, B.R.¢ Malow M2l Effect of ooed site oM dopth oot site 1 Large, Rired, feul!
of soming in poorl millet Dopth of soming 1 3 co. § o dom
110
M. Wron, S0 L 121 Eftect of seed 110 and Gepth Sood 5120 : Lorge. Maed. Sesl)
of soming 10 pear] milet Dooth of somne 1 3 ca. 3 co dom
A 110
. Keari, KK Dot owans 6 sonths special traiming 1n
Fars Deveiopaent and Operotioms
\
\
N, Bawmat, N, Thatled Response 0f orowmdmet to o, ion
' fertilizer application o,
W 2. Rebut 13-

tplus S sonths trainienq 10 dullock-equipeent



Tadble 3. Entries for sorghus and pear] aillet international vield trials

R T I R R R ]

Nane Countryv
Kabiro, . Burund)
Tilahun, W, Ethiopta
Destas. .V, Ethipta
Nasad:, ). H. Gandia
lavoua. N. Tchad
Azina. 6.6. Tchad
Chungs . A.B. Nalams
Lwesva. A Y, Ralam

Ars. Semb, M.  Benega!

fieve, P.0. Sengqgal
Sarra, S. Mali
Borang, A.S. Gasbia
Joel .F. Tanzania

Tusetelege. H. Tanzania
Nvahoda, S.H. Malawi

idra. D, Senegal
Dieve. P.0. Seneqa!
Jamal, A.A.R, Sudan
Radir, P. Pakistan

e e R e

o

04022

841t
»

84112

B . T I R R A . N R R

LA R AR X AR I L AL LR LA XN X B R R e N

Code No.

W A e e W T W T e W AR R S e e W R e w W R R » oa -~

Entries

Sorghue Internstionsl Yield Trial

Entrv Mos.” 8PV 35|, 6Pv 473, §PM 297, SPH
290, 1CBV 143, ICSV (84, A%2%-PCOIR,

A 9217-PCOIR, 296A ¢ SPLIQBRH, D71%A g°
SPLAIR, TREOY, C8BM ¢

Evaluation of 1984 Internatione! Shaotilv
Nursery

Entryv Nos. I8 2123, 18 2209, 1§ 3942, I8
4643, I8 3470, I5 540418 5366, I8
19951, P8 14494, PE 19618, PE 21318,

CoM |

Poar! Millet [nternational Yield Trial
Entry Now: [CHW S04, ICAK 50%. (C 82801,
ICH 433, ICHE BL41.ICNE 8283, 1CNS 8120,
ICNE 0L, MC-C73, ICHNS 7703, ABKW L10, B
360

Pear) Millet International Yield Trial
Entry NossICMS 9137, ICTP 8202, ICTP 8203
ICAV 82111, 1CAV 821453, ICAv 8211s. ICHV
82117, 1CHC 82132, wC-C?8, ICmg 7703,

NBW 110, BK 340
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SYLLABUS FOR LECTURES AND FIELD PRACTICALS

Each person s needs are diféerent., therefore. we develooed »
svllabus for each individual in the three arouvos. However. some
aress considered as the core svilabus to all trainees sre listeo
below:

General

Land measurement - visual estimation compared to asctual
sessurenment., Measur ement of land slovoe,. establishing 3
rectangular plot. lasvout of experiment/demonstration plots of »
aiven si1re. Calibration of seed and fertilizer per unit area and
weirchinag fertilizer per row for application. Estimation of crop
vield and. techniques of sampling plots for vield estimation,

Meteorology

Weather and climate. climate 0f¢ the semi-arig tropics.
monsoon tvoe of rainfall. meteoroloaical i1nstruments. recordino
weather slements - use o0f weather data i1n Crop production.

Soi1ls

The soll-plant-atmosphere svetem, $01! texture and
structure: water and air movement: s0l)l Mmoisture messurement

Soil tvoes 1n ICRISAT center and semi-arid tropics: soil
sampling procedure: demonstration of samplino techn:ques.

General Agrongmv

Cropping svstems, sinale or sole cropping: multiple
cropping. relav croppina. mixed croppina and intercropping.
perennial cropping.

Plant nut?xt:on. fortxliziri and their composition. use and
deficiency symptoms.

4

Tillaae. land preparation methods i1n Al+1sols and vertisols:
implements for primarv ti1llage. ¢ormina seedbeds. local bullock-
drawn implements and tropicultor with different attachments used
on watersheds.

Slope estimation: oraded and contor bunds: runofé plots.
measurement of runofé and soil loss.

Experiments on watersheds in the Farmind Svstems Research
Proaram.
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Statistical Methods

Mathematical svabols. use O0f logerithas. explanation of
bastc concepts lite population, sample. variasble. ¢requency
distribution. normal curve. measures Of central tendentv: sean,
medlan, mode! disversion, variance, standard deviation, standard
error. coeéfficient O0f variability, significance tests., t test.

F test., error, null hvpothesis., standerd error of¢ diftéterence of
two means and least si1anificant dr1fference.

»

E-perimental Technigques

Location and lavout of EXDOr I ment %, treastments,
replications. experimental error, randomization ang replit ation,
care n ¢fireld operations from land preparation to har.esting,
threshina and recording vield data. Experimental desiQns}
randomized block desian and Latin square., missing plot technique,
tactorial experiments. and lattice designae.

Advanced training 1n statistices: Introduction to desion of
experimentsi - sources of varitation/model /diestributions;
estimation’/significant testina for RBD, testina for asssumptions
1in ANOVA, residuals/plots) testina contrastes/analveis o¢ RBD,
multiple ranqge tests) factorial destans., split plot designs,
analveis. aqraphical representation; covartance; lattice desianst
contents: associations: aqraphst correlation and rearession.

Scaentjfic Report Writing

Techniques for writing reports of eperiments/trials,
minitkit and 1nternational vield trials.

General Botany

Plant parts and their functions, floral morphol ogy
anthesis and pollination. fertilization. seed development ¢or
sorghum, pearl millet, groundnut, and pigeonpea. Flant qrowth
stages., vield comsponents. developmental bioloavy (stem. root,
flower. and seed) and qermination o seed. Floral bioloqy andg
1ts 1mplications 1n plant breeding and production.

Crop Physiology

Basic plant processes) concepts of optimum and limiting
factorss source and sink concepts. crop growth, development and
vield, ideotvpe. seedlina viqQor and emerqences.

Crop Protection

a) Entomology! Major pestes of esorghum, pearl nillet,
groundnut. and piQeonpea; pests of stored productsy
control of pests.

b) Plant patholgov i1 Major diseases of sorghum. pearl
millet. aroundnut and piaosonpea.
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Agricultural Economics

Role o+ economics in aoricultural research, eCONOMi C
analveis oOFf experiments for deriving farmer recosmaendations,
villege level etudies. marketing in the BAT, role of coamon
property resources 1n SAT ¢{areina svstems.

Extension Education and Commun)ication

Conceots of extension education, seaNning., philosobhyv,
principles of extension, teaching-learning principles. extension
teachino methods., lavout of demonstrations - how to conduct them.
To develoo abilities to plan, orqanite. and supervise intenstve
extension proorams,

A series 0Ff lectures were aiven by senior staéé of the State
Aaricultural Department. The topics covered were: Motivation of
extension workers and farmers. diffusion and adootion process.
farmers trainina, rural attitudes and resistance to chanqe.
methods of training., audiovisual aids and their role I1n eftect:ve
communication, communication problems with éarmers, 1Nnteqrated
rural development., T4V svetem 1i1ncluding é1elo visit: seed
production and distribution. )



SPECIAL TRAINING PROGRAMB

A. Grop lsprovesent

The croo i1mprovement trainees received tnstruction 1in
elementarvy principles of plant breeding and Qenetice to
strenathen their field experiences. The scienti1fic staéé srom
sor ahum, pear!l millet, aermplasm, pigeonpees and groundnut
sections participated 1n covering the gublect matter supplemented
bv the training sta¢é, Detatle of sdditional experience oiven to
selected tratnees {O0r one Or more weeks are aiven 1n Table &,

Sorghum Breeding

Develooment of populations, mess selection, halé-ui1b family
test. ‘Full-sib ¢amilyv test: qenetic male steriles, hvbrid seed
production: transéerring of male sterilitvy breeding for shoot
¢lv and stem bqrer resistance! drought resistance: screening for
Strige resistance:r improvement of arain quality in sorghum
techniques of seléinqi emasculation and crossingl recording deta.

Sorqhym Fhysigloqy

Factors aféecting crop establ ishment , response and
adaptation to water. heat, and nutrient etress. details of
methodology and use of equipsent. examples 04 interpretation of
deta collected. and design of experiments 1n the qlessshouse and
f1el4a.

Sorghum Entomology

Screening for shoot +€lvy and stem borer. 1nfestina the
screening material with the larvae of stem borer; identification
of different species of shoot ¢lv and stem borer: rearing the
larvae of stem borer on the artificial ¢00d mediat mating the
adults 1n the chamber and collection o¢ eqas for further studies:
mounting the insects on slides and examinina them under &
microscope. l[dentification of 1nsect pests and their damaqes.

Sorghum PatholoQy

Visual svmptoms of downy mildew, ergot, smut, and moldsy
microscopic examination of molds., smut. and downy mildew 1nfected
plantsg techniques for inoculationy screening for disease
resistance; handling of s disesse nurservi artificial culturing
of fungus in growth media.



28

Sorahum Gengtic Resources

Collection; reaistration, saintenance. evaluastion,
documentation. computerization, distribution of sor ghum
gersplasm. Origin and classification of sorghum, distribution of
land races and wild end weedvy relatives. Descriptore and
descriptor status of sorghum - Basic collection of sorghum
germplaset 1ntrogression and conversion programs.

Millet Bremding

Inbred proqenies. inbred trials. hvbrid trials., variety
crosses. test crosses: oopulations: half-sib. full-e1db and S§2
testi1ng: composites. synthetics., varieties: male-sterile lines.
production of hvbridea; disesse nursery. SCreening +0r <isesses!

1€1ng, crossing. recording ot data.

Millet Fhysiolo@y

Measurement o0f leaé water potential witr preeasure domb:
estimation oOf conductance with autamatic porameter: Mmeasur oment
of light 1nterception by crop canop. with solar imeter tubes,

Millet Entomology

Identification of shoot bua. thrips and Helipthig on pearl
millet, nature of damacge caused and recordino their incidence.

Millet Pathology

Different tvpes of millet diseases and their svmpotoms on the
plants under field conditions: microscop:c examination of
pathoaen. preparation of 1noculum of erqot . 1nocul ation
techniques. examination of svmptoms and scoring ¢or erqot
resistance: screening for downy mildew and smut resistance and
inoculation techniques <¢or both the di

Millet Genetic Resources

Philosophv. collection. and conservation of millet agenetic
resources: evaluation principles, descriptors. characteristics of
land race populations: classification of land race populations,
recording of data.
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Groundnut Bresding

Screening the geraplsss ¢for foliar diswases resistance such
as leaé rust: isolation of resistant lines utilizing the inéector
rowm technigue: utilization of resistant lines 1n crossing
programs for earliness. dormancv, end resistance to Asperqillus
tlavust emesculation and crossing: plant guarantine nurserv to
studv the occurrence of diseases in the germplasm received ¢rom
outside sqencies: i1nterspecific hvbridization: proagenv selection,
Breedina ¢or 4oli1ar diseass resistance,such as leat wpnt.  ruet
and pest resistance bv utilizing i1nterspecitic vrosses and wild
species.

Groundnut Physiplogy

Methods for testing diféerent varteties né aroundnut éor
relative arowth rate - net sssimilation rate - wtiliring the
agrowth reqgulator (Ethrel - 0.8 ml/1000 m]l of water’): responses and
adaptation to water. heat and nutrient atress: detajlms of
methodology and use of esquipment: examples né¢ I1nterpretation of
data collected: and design of sxperiments in the alasesshouse and
field.

Groundnyt Entomology

Identiéication of jasside, thrips., Heliothis. aphide., and
leat miner and the damage caused to the aroundnut crop  through
the recording of their incidence and mountinn the insectes ON
slides for microscopic examination.

Groundnut Pathology and Yirology

Effects of dates of sowing. plant row spacinas ati1liring
TMV-2, and Robut 3I3-1 on the 1ncidence of bud necrosisl
purification procedures for virus (PGMY) from 1néfectea aroundnut
leaves - using supernatant, suspension  and pellet: steps
involving 0.1 m phosphate buffer, 1% 2Z-mecaptoetnarol and 9,00 m
DIECA - 0.2 Na(Cl 4%, (W/V) PEG~B0O0C, 1.2 m urea. ang "M% sucrose

cushion,

Staining procedures to vit purified Jirus with 2% uranvl
acetate under Philip model IM 201C electron microscooe.

Pigeonpes Breeding

Recording observation for days to  S0% flowering,
emasculation and pollination procedures; identification of male
sterile and male-fertile oplantm selection procedures for
breeding veqetable tvpe piloeonpea: breedinag procedures for
developing hiagh ~ protein lines with di fferent plant
characteristics. 'S
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The role of wild relatives of pigeonpes. Plots having
species of the qeneral Atylomia. Rhycosie snd Flesingip were
shown and discussions held on the various distinguishing ¢esstures
of these genera. their distribution, methods 0f hvybridization,
cvtological behavior o¢ chromosomes in the hybrids end the
potential value of various species in pioeONDes iaprovement. The
F2 populations of some pioeonpes x ALYIORia species hvbrids were
examined and character recombination ¢roe the parental * species
was noted.

Pulse Agronomy Physioleqy’

Growth analvels sampling. other physiologicsl observations
on .ield. total drv matter and harvest index of chickpea and
pigeonpes. and intensive cropping of early pigeonpea - ratooning
aspects. FEéépct of solarication on plant growth angd eéfect o
weed management oOn plraesonpes periormance.

Fulse Entomoloqy

Pests of chickpes, nature and  extent of damage.
survey methods: pests of pioeonpea. nature and extent of dasage.
survey methods: cultural, chemical. and biocloaical control ‘of the
pests of chickpes and pigeonpesat pest resistance 1n pigeonpea and
chickpea., screening techniques., mechanisms 0f registance to
pestsi demonstration of Jaboratory rearinas (Helfjothis and
parasites): trapping of 1nsects bv using pheromone traps. and
light traps.

Pulse Pathology

An intensive 30 hr course on pigeonpea patholqov was
conducted on the procedures for diagnosing pioeonpea diseases.
identifying pathogen, and screeninc germplasm and breeding
materials for dissase resistance.

Pulse Agronomy (Microbiology)

Pigeonpea nodulation: collection and preservation of nodules
(using CaCl2 vials): 1solation and authentication of Rhizgbium
from nodules: evaluation of Rhizobium strains for nitrogen fi1xing
abilityv with pigeonpeat plot and ¢i1eld trials: acetviene
reduction assav. aas chromatographv: production and use of lequme
inoculants: culture maintenance.
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Chickpes Physiology

Explanation of aeneral effects of temperasture. light, wind
and s01] moisture on growth, developsent and vield: visit to
freld evperiments, related to light durastion and row
orientation. plant density and inoculation effects on crop growth
and deve!lopment learning techniques ¢or studving drought
resistance in the +1eld: collection of agroclimatolooical data
using itnstruments 1n the laboratory and ¢i1eldr learning how to
prepare the 1noculation med)a.

B. Croo Froduction end Ferming Systems

Land ang Woter Management

Determination of primary tillage requiremsents for optimum
stand establishment, crop productivity and soil and water
conservation practices) i1nvestiqations on i1mparting long term
stability to the tilled root-zone through improved so1
structural characteristice: land configuration, simulation ot the
smal]! watershed: surveving. mapping. contor lines, establishing
waterwavs and land confiqurastion structurest modeling the
manacement svstem 1n conitunction with rainfall and limited
irr1qation: establishina quantitative values for i1nherent site
characteristics. namelv rainfall erosivity, soil erodibility., and
topographv (slope aradient and length) as causative and
predictive erosion and. control parameters.

Agroclimatoloqy

Handling of equipment used and recording of date for
agroclimatological studies: non-recording and recording rain
quage., pyranometer, class A’ pan evaporimeter. albedometer. live
quantum sensor with LI-188F 1integrator. 1infrared thermometer.,
steady state porameter. pressure chamber. neutron probe moisture
neter etc.t estimating potential evapotranspiration, crop
coefficients at various crop growth staces; evolving & svstem
that utilizes rainfall. runofé and 1rriQation water toaqether for
optimizing the water use efficiencv by selected 6AT crops -
determination of the complementary managesent requiremsents,
specifically plant population and soil fertilitv aradients that
are necessary for effective 1-pl-u-ntattqp of¢ the Limited

Irriqation concept.

Micro-meteoroloqical studies - relationship between |ight
interception and LAl at different row spacina - energy balance
and 80il moisture data for the validation of a water balance

mode) .

Integration of the crop. soil and climate inforsstion ¢for
recommending appropriate faraing systees; water balance. soisture
availabilty index. crop available water and soisture stress, run-
off water assssssent, crop water requiressnts, selection of

cropping systea.
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Soil Fertility and Chemistry

Anslyticsal procedures for estimating nitrogen,
phosphorus.and potessium (n soil and plent samples., use of
equipment for chesical anslysis of soil and plant samples.

Fare Powsr and Equipment

Animal drawn farm {mplesents and techniques for perforaing
field operstions - Observe and work with faproved as well as
traditional implesents used in India - method of training draft
animals - problems of sanufacturing and extension of¢ new designs
- offect of fertilizer placesent on germination, esergence and
growth of plants in Vertisols - evaluation of mechanical i1nterrow
cultivation implesents - evaluation of ¢éurrow openers for
simultanecus application of seed and fertilizer. Studv of¢ the
low cost and simpler implesents which have potential for use 1n
Malawi.

Cropping Systeas

Growth and resource use studies in Intercropping svstemst
genotvpe evaluation for intercropping) evaluation of alternative
cropping systems for different soil types: crop combinations and
row alignments ¢or intercroppings evaluation of 1ntercropping
systems against sole cropping.

Farm Development and Qoerations

Farm wmachinery operationi primarv and secondary tillage
operations, and equipment: eetering the seed. depth control,
placesent sechanise, planter calibrationg trrigation and
drainage, water convevance from source to field. 1i1rrigation
sethode} surface and subsurface drainage; plant protection
equipment, calibration of spravers. 1nteQrated pest asanagesnt
principles; harvesting and postharvesting technmiques and
equipaent used: farm maintenance - maintenance of slope,
drainage systems, 801l and water conservation structures: farms
record keeping - field historv, daily schedule, ¢fara msachinery
records and productivity records.
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Table b: Spacial training oregrae schaduie for crep feprovessst trainems

-

Tratoee Comntry  Irowfing Psthelegy Mivsisiegy (ntessiogy Seeetic  Others
Asowrces
Sorry §. Mal: Sorsbee Sorohme . . .
hilet it
lengs, L. Dorwnd:  Soremws  Sorghes  Serebes | . . .
Somzalez. M., Rerico . - foryhue . . Clisatelogy
nickpes
i svadnut

Tilobun 6N, Ethiosis Sorghee Serphae Borehme - .

Yorte. b.K. Ethiopta Sorghue ferghme  Borghme - . -
bojang. A.S. Geobis  Sergdes  Sorohme
Millet
Haaddr. S.K.H Gasbis Sorprws  Sorghes Cropotng
Bvstons
Joel, F. Tontania Sorghes  Sorghue - Sor phus
Tusekeloge N.X.0  Toazaeis Sorghwe  Berghes
Millet
Toveus, . Tchad Sorshee  ferghee
Milet
kzina, 6.6. Techad Sor ghue Sorghue -
hillet
Ownga, A.D. Malai  Serghus  Jorghes
Milet Mllet
Wvaheda, 8.0, falamt  Sorghes
Milet
Leesva, AV, Rlws Serghus  Sorghe
Millet Mllet
Ibra, A0.N Sonsgal HMillet Wiilet Milet
hiewe, 0.0, Senegal - Serghea Sorghme
- Rillet
Wrs. Sash, N, Senegal Serghes  Millet

Sorghos
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Trainee Country Drooting Pstheiegy Piwvsiolegy Entesslogy Oesstic  Rbers
fossurces
Jemal, AR, Sedin Serghee Milet
fiint
Sadir. AP, Pakistas Millet Rillet Nillet
Ricrebiology
Treere, §. feli Sroundast Orowndaut Orewndsut Grosndast Srombant
Virelegy
Cidome, K. Ethiopta Orowndaut (rowadent Orowndnut Growndant roundast
Virelogy
010chant stry
lettia, A, donin iromndout Oroundnst (rowndnut Growmdest Srountnet
Virelayy
hoat Sv Senegal  Oroundaut Groundewt Grommémut Groundset Srosnaut
Virelagy
Diowf, C.A. Sonoq! - - romdnet -
Corvaldo, C.N.0.5. Cape Pigsonpes  Pigeenpes Pigesspes  Pigronees Piquenpes
Verde Ricrebielogy
hrochent stry
Reairez, R.K, Palippines Pigecnpes Pigeenpsy Pigeonpes  Pigeonges Pigeonpne
Ricrobtelogy
Mochesistry Mmcrodielogy

Diochesrstry
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Table 7. Special training program for farming svstems trainees.

- . L “ e e e L e e e e R A S S M A e A N U B W A AN WG S e A G SO U N A e N W AN W W S

31, MName Country Special training
Mo,

1. Tsele.b. Botswana Agroclimatol oqv

. Sawal . W. Tha: )l and Agroclimatologyv

TL. FPapt, 1 Thai!land Agroclimatologv

4, Mg Jirtana, M, Thailand Agroc!limatology

5. Sito, A, Philippines Cropping Svatems

e.. Fedd.,. J. Fin Cropping Svstems

N Gibba. A.S. L .&. HGambi a Cropping Svetems

8. Dandeniva. S.A. Sri Lanka Cropping Svetems

¥, Bosso., T.A, Sr1 Lanta Cropping Svetems

1o, Mg, Rohaim, 0. S5r1 Lanka Crooping Svestems

bl Samar asever n, AFRM Sri Lanl a Cropping Systems

12, Gabriel, 0.E. Uganda Cropping Svstems

17 vongvot ., &, Thailand Land and Water Managament
14, Fewat. C. Thail and Land and Water Management
1%, Somsab, T, Thail and Land and Water Management
16, Wunlert, W, Thayl and Land and Water Management
1 Thalla., F. Mali So1l Fertility

16, Hashir., A.r. S/ria weed Science

19, (oga., J. Mal aw Agricultural Implements
Lt Harraison, BUF, Mal aw) Agricultural Implements
21, Aron, S, Mal aws Agraicultural mplements
s baari, F.N. Hotswana Farm Development Operations
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Table 8. Special training preqres for crop production tratnees. The fellewing
individually selocted subject arsas (see wader crop faprevesest)
provided oppertunities to lesrn the ressarch appreaches. sdapt
sethodologies, ané use of equipsent for dats cellection.

81. Neae Country Special tratning
¥o.
1. Abares. K.C. Nigeria Sorghus pestsifhootfly, stee borer,

sidge, headdug. Breeding techniques
and quality feprovesent. Paarl aillet
breoeding asethods: crossing.
sdentification of sale sterility and
1te use In hvbrid oeeed production,
resistance to downy sildew. Oroundaut

phvsiclogy: drought screaning.,
intercropping nutrition uptake and
concepts in increasing crop
producttion.

2. Draseeh, Y.K. Gasbia Sorghue breeding pest identification,
screening for resistance t0 pests,
strigs. Sorghue pathology

1dentification of sajor diseases,
inoculation for ograin eould, Soil
fertilitys analvtical eethods .
nitrogen and phosphous estisation, use
of other laboratorv equipeent.

3. John, N lambia Groundnut pathologv: Contral of foliar
diseases, developeent of resistant
lines, use of fungicides and
calibration of spraving equipsent.
Phvaiologyt isproving plant
efficiency, adaptation., selection,
drought reststance, nitrogen fixation.

Breeding: scresning saterials,
regional progras at Nalawmi.
Entosologv: pest identification and
control. transaission of virus

diseases. Microbiologv of arouadaut -
Rhizobiuam cultures.

4. Bantos, A.B. Philippines Sorqhus 1aproveaent entoaclogv!
laboratorv technigques for rearing
steaborer. screoening technigues for
sidae resistance. Sroundnut
1aproveasnt -~ aflotoxin experisents,
virys and its tramsaission. sveptoas;
esasculation practice. and
pollination, inoculation of two
species of Rhizobiua, vegetative
propagation eetheds, weonitoring of
aicro environsent in the crop.



§1. Naee Country
.ol
5. Moussa. H. Niger

4. Doureis. N,

7. Francis, J. 0. Uganda

8. Traore. 1. Upper Valtas

9. Hakein. N.C. Svria.

10. Dellas, L.B. Shana

Special training

Econoaics osrograe - studv of research
activition. village level studies.
on-fars experjoents evaluation. use

of coaputer ¢or recording and date
snalveie, visited village studien with
sconoaices staéd st Aurepalle and
Shirapur., econosic ansesseent of field
enperiaents.

Worked in pear]l eillet phveiology
studving effect of tesperature on
geraination and plusule growth: eoil
sampling and recording soil
teaperature.

Sorghus entosology:s coemon pests and
their control., secroeening for insect
resistance. Pathologys dissases of
sorghue, orain sould studies.
inoculation in {¢ield, root rot and
seut studies. Sroundnut bdreeding:
Pollination practice. serevlace
evaluation. Pathologv: rusts and
loaé spots. screening for resistance.

Fara developeent and operationst
sachinery  and ite eaintenance., land
preparation - tillage., crop slanting.
row~Crop cultivation, ftertilizer
spplication. He worked with FDO stafé
fros 27 June to 16 Octodber and
participated in fi0ld operations.

Sorohus breeding: tdentiticotion and
scroening for pests. diessdses and
striga. Pathologv: identiéication of
disesses inoculation grocederes

laboratory work, Sroundnut
phvsiologv: screening for  drought
resistance, photoperiod effects on

reproduction nitrogen fination
trisls.
Pigesnpes broeding: plqeonped

eoraplase collection, variability,
brosding ostheds, practicals in

crossing the asterial. screening
saterial for posts ond discases like
sterilfty sosaic. wilt ond
phytaphthora. Peasrl silist pathelegy:

3



§1. Naee Ceuntry ¢ Spucint trailning

No.

10. 00113, 1.0 hana visual © sveptoss of dewny eildew,
(tontd. ) e oreot, sout, techniaues of

inoculation, screening for disease
resigtonce. sorghus physiologv: visual
storing for vigor, screening for
shootélv and drought resistance, so:l
W sture estisation, tesperature
effects on sofl-plant relatienghips.
grountiut entoesoclogv: tdentificetion
‘¢ pests, vse of svsteaic
inyocticides. virus transeission.

{11. Newton D. Shana. Piguonpes dreeding: Broeding earlyv,
sediua and long duration tvpes.
disvase reststance. quality
charscters, hvbrid developsent.
Sorghun  phvsiologvs effects of
teoporature on seil surface asnd seed
Yorne diseases, scoring for vigor.
‘Oroundnut entosologv: virus vector.
hairy - caterpillars and other pajor
pests, wuse of inecticides. sgreening
for resistance.

12. Rahadd,'A. Pakistan Sorghas  entoscleey: Shoot 1V,
- “ Ce $tesborer. svthisna. sidge. and other
sator pests: cultural, bielogical and
theatcal control esethods. Pearl
ailltet pathologv: douny aildew,
‘inféctor row test row, and i1ndicator
row planting , screening for aildew
and erqot. phvsiologvt visual scoring
for vigor. Groundaut entoselogvt
safor insect problees in grouadanut
production and their control.

lS.ZQou.:!:ﬁ. Rali Cosputer prograssing on OBDORNE. use
N ’ of aicro computers. special lectures
in statistices. scil phvsics: soisture
ettination with Nutron Probe. run-off
etiteréaent, soil and water loss by
erosion: irrigation : sprinkler, bed
sl fUrrow, opipedtifare péwer.t' ef-
Uribaaquipaent.

R LN
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ﬂl.
No.

12.

13.

14,

13.

16.

17.

10.

19.

21.

22.

23.
24,

26.

Name of the trainee

Chunaa, A.B.

Nvahoda., S.M.

Lwesva, A.Y.

Ibr.. A.“.N.

Dieve, P.O.

Mrs Samb, M.

Jamal. A.A.R,

Qadir. A.P.

Sadio. T.

Kidanae. M.

lettin, M.

Diouf. C.A

Amet Sv

Ramirez, R.NM.

Carvalhao. C.M.

Title of the paper

8tudy on the response of sorghua
varieties to time of sowing and
nitroaen levels. ¢

Noninsecticidal tnput for {nesect
pest asanaqesent in sorghus to avold
environmental pollution by toxicants.

Stability of aqrain vield
components across di verse
environments,

Breeding ailliets

Piology of the sorghua shoot +¢lv,
Atherigons veria  soccate rond
(Anthomvidea:Diptera)

Sorahum and millet pathologv

Inbreeding effects of full=-sib mating
in pear] millet populations.

Characteristics and 1nheritance of

viable autants in Pennisetus
asericanum (L.)Leeke.
Classification of the cultivated

aroundnut.

Control of early and late leafspot on
two peanut cultivars.

Heterosis for veqetative characters
in grain sorghum.

Growth analvsis

Correlation studies 1n spreading

qroundnut,
Genetic variability in pigeonpea.

Influence o0f pigeonpea resistance to
Heliothis on the natural parasitisa

of Heligthis larvae.
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€]. Name 0f the trainee
No.

40 Ms.Jintana., M.

41 Si1to. A.

42 Reddyvy. J.

43 Gibba. A.6.L.A.

44 Dandideniva, F.A.

45. Bosso. T.A.

46, Samarasekera. A.R. M

47 Ms. Rohini, G.

486 Gabriel, O.E

49 Someak, T

30 Rewst. C.

St Wunlert. W.

52 Diallo, F.

33  Haskir, A&.K,

Title of the paper

Ilmprovina oaroundnut production under
ratnfed conditions by tnoculating
seeds with appropriate strains of
Rhizobium. .

Effect of intercropping pul
oilseeds and tuber crops in maize on
vield and net return,

Intercropping of rainfed assize with
diftferent legumes.

Intercropping of maize with legu
under various nitrogen levels.

Economy 1n fertilizer use through
OrQanic manures in growing Saize.

Effect of arotobacter i1noculation and
nitoQen application on the vield of
pear] millet. )

Response of pure and mixed crop of
malze to nitrogen under rainfed
conditions.

Effect of time. technigque and
pattern of pear] millet plantina on
1ts Qrowth and vield 1n sole and
intercropping svstem.

Intercroppina of sung and groundnut
in sorohum with different planting
patterns under rainfed conditions.

Crop-weed competition studies :n msung
beans (Vigna radiata)

The use of mulching and no-tillage
for soil conservation 1i1n tropical
upland crops.

Eftfect of slope lenath on runoté and
s01l loss.

Fertilizer and water—-use efficiency
in pearl wmillet and sorghum in
vertisols and alfisols of semi-arid
Indra.

Toxic extracts of the
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[CRISAT Field Tours 1

Visits ware arranged to research programs and desonstration
areas in sorghum, pearl millet., gQroundnut, ¢arming systeas,
cereal nlant phvsiologv. cereal plant pathology and cereal
antomology.

EDUCATIONAL TOURS
1. Places visited bv the trainees 1n and around Hvderabad:
1) Fruit Research Station., Sangareddy.

11) Andhra Pradesh Agricultural University, Beed Testing
Laboratorv, Foundation seed production plots of sorghum,
Extension Education Institute.

2. Places visited on other educational tours:

Madras: Extension proqr ams of Btate Depar tment of
Aqricul ture; demonstrations, varietal trials. adaptive
research., cropping patterns: T4V extension program. Fredrick
Institute of Plant Protection and Toxscoloqv. Padappal,
Chinaleput distract,

Coimbatore: Tamil Nadu Agricultural University, sorghum,
pear] millet, gQroundnut and piQeOnpea QroqQramsi agQronomy and
breeding work - development of high vieldino varieties - seed
technoloqv laboratory, musSeuUm agricultural engineering

research program.
Jrichy: Local agriculture

Qeoty: Coffee and tes plentations $011 conservation
sethods and cropping on the hill slopes, botanical qardens.

Mysore: Mysore Universitvy downy mildew laboratorv in the
Department of Botany. studies on the biolqov of downy mildews
screening maize, sorghum and millet lines +¢for the downy
aildew incidence, Brindavan (¥FKS).

Bangalore: Research station of the All India Coordinated
Research Project for Drvland Rgriculture on the campus of the
University of Agicultural Sciences 'UARS) 3 sgicul tural

implements.
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Sravanabslagolaes Jain temple

Aurangabesd: Local agQriculture in the vicinity of Anwi and
Khuldabad villages. suQarcane. cotton, banana. vegetadbles.
sorahum, safflower and chickpes. Beed production on fsrmsers’
f{elds and large-scale adoption of sorghus hvbrids by the
farmers. Visit to the pear]l sillet research station. and
Nath Beeds Seed Processing Unit and seed production plots.

Akolail Punjabrao Krishi Vidvapeeth (Agricultural University),
sorghum and qroundnut {mprovesent prograa, breeder and
foundstion seed production program and the drv]and
improvemsent project (dependable rainfall areas i1n SAT),

Parbhanil Marathwada Krishi Vidvapeeth (Agricul tural
Universitv)t sorghuam i1mprovesent program, foundation
production program. mussum and seed technologQy laboratory.

Jalnas Visit to the demonstration plots and hybrid seed
production plots of sorghum, pearl ajllet and pigedcnpe. in
private hvdrid seed production organizations. ‘

Bagnagurs Visit to the breeding plots and diseass Screening
nurseries of pigeonpea at the Agriculturasl Research Station.

Visit to the Research Station o¢ Mahico Hvbrid Seed Company,
work on the development of new Qenetic sale steril( lines in
plgeonpes.

LIBRARY WORK, BOOK SUPPLY AND FILM SHONWE

The ICRISAT library was extensively consulted bv the
trainees. The librarv acquisition includes 35.300 books and
bound periodicals. 700 current periodicals: msjcro-documsents,
reprints (photo copies) of annual reports. etc.. and these

available +for consultation. The open accession svstea |
adopted.
About Rs. 13500/~ worth of books for personal use supplied

to each trainee.

Video films were shown on Sundavs covering documsentaries.
feature films. and educational films.
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PEARL MILLET (Contd.)

8.D. 8inah
R.P. Thakur
K.K, Leeo
8.P. Want
R.K., Maiti
P. Soman
K.R. Krishna

GENETIC BEQOURCES UNIT

M.H. Mengesha
K.E. Prasads Rao
8. Appa Rao

V. Ramanatha Rao
R.P.S8. Pundir

P. Remanandam

GROWNPNUT

R.W. 8ibbons
D.McDonald
L.J. Reddy
Dwi vedi
Moss
Singh
Sastry
Mehan

R. Reddy
C. Nambiar
Amin
Williams

r

Mohassed
Vasudeva Rao

‘-UOI‘—CCX“R‘.

g
3’3‘-"‘0(63'—-@

Y.L. Nene

D.G. Faris

KB, Saxenas
8.?.80 m‘“‘l
Joji Arihara
Y.8. Chauhan

W. Reed

8.8. Latee¢

8. Sithananthae
H.A, van Rheesan
C. Johansen

JiViDi K. Kumar Rao

A.M, Ghanekar

Nageshwar Rao

Plant Pathologist

Plant Pathologist

Principal Ceresl Microbiologist
Microbioloalst

Plant Phvsiologist

Plant Physioclogist .
Microbiologist

Leader & Principal Germplasm Botanist
Botanist
Botanist
Botanist
Botani st
Botanist

Leader L Principal Plant Breeder
Principal Pathologist

Plant Breeder

Pl ant Breeder

Principal Cytogeneticist (untzl
Cvtogeneticist

Cvtogeneticist

Pathologist

Principal Virologist
Microbiologist

Entomsologist

Principal Physiologist
Physiologist

Entomologist

Plant Breesder

Leader & Principal Patholoaist
Principal Plant Breeder (Pigeonpea)
Plant Breeder (Pi1geonpea)

Sr.Plant Pathologist

Assistant Physioloqist

Plant Phvsioloqist

Principal Entosoloqgist

Entomol ogist

Entomologist

Principnal Plant Breeder (Chickpea)
Pulse Agronomist (érom 17 Julv 84)
Microbiologist

Patholooiet



FARMING GYGTEMS

S. M. Viraani
J.R. Burford
A.B.8. King
T. Takeneaa

C.W, Hong
Robert Bush
D.Sharma

M.S. Reddv

M. Natarajan
S.K. Sharma
A.K.S. Huda
R.K. Bansal
F.L.Srivastava
P. Pathak
R.C. Sachan
.L. Sahrawat
Sardar Singh
T.J. Rego
M.R.Rao

C.5. Pawar
K.P.R, Vittal
Piara Singh

LY

Leader & Principal Agroclisatologist
Principal Soil Chemist

Principal Cropping Svetems Entomologist
Principal Agricultural Engineer
(Small Implements Development)
Project Scientist (IFDC)

Principal Sotl Scientist

Senior Scientist (On-¢arm research)
Agronomi st

AQronomi st

Sr. Research AssocCiate
Agroclimatologiet

Agricultural Engineer

Agricultural Engineer

Agricul tural Engineer

Agricul tural Engineer

Soil Scientist

So11 Scientist

So1! Scientist

Agronomt et

Entomol ogl st

Soi1l Scient)at

Soi1l Scientist

FARM DEVELOPMENT AND QPERATIONS

D.S. Bisht
S.N. Kapoor
S.¥. Pal

ECONOMICS

M. von Oppen
R.A.E. Mueller
N.S. Jodha
R.D. Ghodake
R.P. Singh

M. Ashokan

FELLOWSHIPS & TRAINING

D.L. Oswalt
A.S.Murthy

B. Diwakar

T. Nagur

T.A. Krishnamsurthi
P.N. Murthy

6.7. Krishna

Mrs J. Seetharamar
P. Chenchaiah

Mres M. Daniel

M.8. Reddy

Manacer ., Farm Services
Asst. Manager (Farm Operations)
Sr. Flant Protection Qféicer

Leader % Principal Economist
Principal Economist

Sr. Economi st

Economi st

Economist

Research Assocliate

Principal Training O¢ficer
Sr. Training O¢éi1cer
Sr. Training Officer
8r. Training Officer
Br.Admn.Officer

Br. Office Assistant
O¢fice Assistant
Stenoqrapher

8r. Tvpist

8r. Typist

Sr. Field Assistant
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EELLOMEBMIPE & TRAINING (Contd.)

M.A. Razzak 8r. Driver cua General Assistant
K. Raghavan 8r. Driver cum General Assistant
C. Boaler 8. Driver cum Beneral Assistant
K. Anjtah O¢ééice Helper
BIOCHEMISTRY & NUTRITION LABORATORY
R. Jambunathan Principal Biochewist
Usaid Bingh Biochem{ st
V. Subramsanian Biochemi st
INFORMATION SERVICES
H.L. Thompson Head, Information Services
J.B, Wille Research Editor
8.1, 8inhs Asst.Manager (Art & Production)
M.8. Duggsl 8r. Photographic Supervisor
A.B. Chitnis Sr . Photogr apher
WIBRARY & DOCUMENTATION SERVICES
L.J Haravu Manager (Library & Docusentation)
P.8. cadhav Librarvy Oféicer
COMPUTER SERVICES
J:W. Entes Computer Services Oféicer
8.M. Luthra Asst. Manager (Computer Services!
T.B.R.N. BGupta Sr. Computer Proarammer/Analvst
SIATISTIICS
B. Gilliver Principal Statistician
Murari Singh Statistician
BLANT QUARANT INE
B.K. Varma Chiefé Plant Quarantine Oféicer
Upendra Ravi Senior Research Associate (Plant
Quarantine)

HOUSING & EQOD SERVICES

G.4W. Conover Manager

B.R. Revathi Rao Assistant Manager (Mousing)

€. Marumdar Assistant Manager (Food)
VISITORS SERVICES

8.K. Das Bupta §r. Scaentific Liasson Officer

A. Lakshainaravana Scienti1fic Liaison Oféicer
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