A Review of the Present Status of the Genetic Resources of
the ICRISAT Regional Groundnut Improvement Program,
of the Southern African Cooperative Regional Yield Trials,
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NSinee the ancepuon ot the ICRISAT Reyg
Groundnut Program tor Nouthern \ira N
1982, signiticant pragress has been made in variaus
aspedts of groundaul impresement an e region
Uhe iesearch reguuements tor groundnut improve-
mentin the regron { Nigum 1984) and the progress up
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to [9R4. were teviewed at the previous Regional
Woarashop o 1984 (Nigam and Bock 1985).

This paper deals mainly with iwo specific aspects.
Le.. genet:e resources and regional yield trials, which
were discussed at iength in the concluding session of
the ICRISAT-IDRC Reponal Groundnut Brooders’
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Group Tour (Zimbabwe-Zambia-Malawi), 25 Feb-!
Mar 1985. A brief review is also given of the breeding
for the Groundnut Rosette Virus (GRV) resistance
program, which has expanded greatly in the last two
years.

Genetic Resources

Germplasm ix an important raw materal for any
crop-breeding program. The extent of genetiv diver-
sity for characters of economic importance in an
available germplasm collection plays 4 significant
rale in the sugeess of 8 breeding program.

catalogued for important agro-morphological char-
acters including disease resistance (Sandhu 1985).
The Malawi national gr nut program

a collection of 317 lines that have been evaluated for
seed color, seed size, and resistance to rosette
discase.

The Mozambique collection consiats ot 216 Jocal
landraces and 157 exonc hnes from ICRISAL,
USA, Burkina Faso, Malawi. and lanzana. Bots-
waha his recenty acquired cultivars trom Burkinag
Faso, Senegal. the Republic of South Africa, Zim-
babwe, and ICRISAT. and plans to develop thiy

licction further and iannually (Maycus
1985). Although ICRISAT has recentlv supplicd

A coll of gr germplasm consisti

of 11548 accessions of Arachis hypogaea L. is cur-
rently available with the Genetic Resources Unit of
the Internanional Crops Research lnsutute for the
Semi-Arid Tropuws (ICRISAT), India. This material
has been evaluated tor various muipho-agronomic
resistance to d s and

s,

insect pests (Rao 1985).

The _most complete catalogued collecuun of

y 4000 i 18 ined 1n the

USA by the Soulhem Regional Plant {ntroduction

Station, CGeorgia. Several other countries and pro-
grams maintain their own coll

ICRISAT Center has a special interest in wild
species of Arachis. This genus includes S0 or more
species (rom seven clearly differentiated taxonomic
sections. Wild species collections are also main-
tained in some U.S. universiuies.

A review of the genetic resources availuble within
national programs in the region indicates that some
ol them not only maintain sizeable collections of
germplasm but have also explosted them success-
tully. The largest collection of vver 2000 lines 15
maintained by the Zimbabwe national program at
Harare. The collection includes inteoductions from
various countnies i Atrica: Brazl, Boliva, and the
USA in the Amencas. and trom ICRISAT Centers
in India and Malawi (Chiteha 1985).

The Qileeds Research Project at Miwara, Tanza-
nig Dm more than (000 hines in its collection The
majority ot these lines have heen obtained trom
ICRISAT Center, India. In g recent joint collection
mission with ICRISAT, the national program has
collected more than 30 diverse groundnut samples
from the central region of Tanzania ( Mwenda 1985).
The Groundnut Project at the Msekera Regional
Research Station, Chipata. Zambua maintans a col-
lection ot RS0 lines (340 local fandtaces and 410
exotic lines). These lines have been evaivated and
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'y dnut germplasm lines. cultivats, and breeding
lines 1o programs in Angola, Lesotho, and Swan
land, nothing s known adbout the status ot their
germplasm collections

Genetic resources available with the national pro
xrams have heen successtully explowted as Jirect
“intraductions” orin hyhndization programs latro-
ductions from South Amenca, especially thuse from
Rolivia 1n the Jong-season group. and trom Brazilin
the short-season group, have shown particular
promise in Zimbabwe (Chiteka 1985). Similarly. the
cultivars from West Afnica and the USA showed
promise n the preliminary trials in northern
Mozambique (Mahthano et al [983).

Of the nine cultivars released i Zimbabwe
(Valencia R1, Valencia R2, Jacana, Natal Common.
Swallow, Plover. Makulu Red, Egret. and Fla-
niingo). a!' except Swallow and Flamingo are*intro-
ductions’ ot -*selecuons  from introductions.
Similarly, of the six currently-recommended culti-
vars in Malawi (RG!. Chuembana. Chalimbana
Manm Pintar. Mawanga. and Malimba), only the
first two dre the product ot hybndiwzation. All tour
cultivars 10 Zambia (Chalimbana, Makulu Rad.
Natal Commuon. and Comet) and the two recent
releases in Fanzania (Spancrossand Robut 31-11are
sntroductions’ Selections from the focal landraces
(Bebiano  Branco, Bemano Encarmade. Jonca,
Napalala) sud an ntroduction, RMP 12 trom Sene
gal. have been recommended for production :n
Mozambiyue

Germplasm Collection at the
ICRISAT Regional Program

The sefected intraduction ot germplasm hees tram
vanous sources. there evaluauon under Chedse
conditivns. dnd their proper documenlation occuny

a sigmificant place in the activ--es of the breeding
p'n'ﬁmA

Ry the end of the 1984 3¢ crim eason, the
regional ProRram had scquirss "85 Arachis hypo-
gaea germpliasm hacy, ma; ICRISAL Cen-
ter, India. These ines hyve s evaluated
for various agentome gnd scal «harac-
ters. assigned {CON ((Ca A Giroundaut
Malawt) numhers and qre ne
the Germplam A:
and tour of these ey heigr,
fastixiatd and 239 1, 4 by,
remaimng 12 are v r he gl .

tTcumented 1n
Five hundred
1A, mpugaea \sp
pogava The
Tares hundred
and ninety-two of the Liney yr gate4n North and
South Atnecici, 2640 o0 Ajnca 49 .4 Asa S in the
Middle East. 110 Ausiraiig ans e somusmng 27 are
of unknown argn
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Regional Grourir .
program has e ol
Zambian collsitian ey a
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Hil 2} "\il"

7 the recent
w4 = 3 snd documen-
tation Forts-five promisng ses, ot the Mosambie
can collection have aiready svaluated in the
19R4/RS season .

The regional program 4150 noiés a collection of 32
Arachis wild species accessians =:zived from ICRI
SAT Center in India. [ hey arz heing soreened for
carly leal spot (Cercosprg aracridicola) resistance
under field conditions gt Chiecss.

e

Field Evaluation of the Germplasm
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Preliminary GGermplasm Trial

One hundred and Xty -two [CGM [ines and (R e
germpla,m ntroductions were evaiuated ' net
rephuated trialn the 1983 ¥4 season Nine standard
cultinars from the region and India (Mam Pintat
Egret, Chaimbana. Mawanga, RG1 Robut VU1
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Table 1, Advsnced

plasm Yield Tris! (ground:

Chitedze, Malawi, 1981/84.

ICGM Branching Days t0 Pod yield Shelling 100 yeed
Number Ongin habit maturity (kg ha'") mass (g)
pH] Branl St (A3} 2650 R n
e Bolivia Al 144 2640 7 50
1) Rraail S 137 2550 n 37
1 Bohvia S 13 2400 n” R
284 Rrasil S s 2390 n 2
" Rrani S 134 23%0 1 33
197 Bolivia 5 116 230 il A
%9 Bras 5 134 2080 7”7 i
12 Braal S 16 2060 7 u
23 Brazit s (1L} 2040 77 30
282 Holivia S 130 2010 4 Ry
288 Hrani S 106 1980 n n
Control

Seilie S Alrca b 106 1750 73 N

Fgret Zimbabwe A 147 2280 ” “

Mani Pintac Malawi A 144 2180 h N

SE (Meun) sisy?
CV (%)

1. 8 = Sequennal branching [ssp fasigiata).

2. A = Alternate branching (ssp Avpoxaes).

197, Except for 1ICGM 336, all belonged to the
sequential-branching group. All these lines yielded
significantly more than the highest-yielding,
sequential-branching control. Sellie. When com-
pared with Egret. the highest-yielding alternate
branching control, yield Jifferences were not signiti-
cant. However, both ICGM 285 and 336 had signifi.
cantly higher yields than Mani Pintar. the second
highest-yielding, alternate-branching control from
Malawi, ICGM 336, 177, and 197 ranked first, sev-
enthand fifth respectively inthe 1982 83 germplasm
evaluation,

Promising germplasm introductions from the
1983, 84 trials were regrouped into three replicated
yield trials in 1984, 85 with larger plut sizes.

Preliminary Germplasm Trial

The trial d of 53 hines selected from the
1983/84 Preliminary Germplasm Trial and 11 cul-
tivars of the region included as controls. It was
planted in an 8 v 8 lattice design with three
replications.

Twenty-one of these lines have been retained tor
further cvaluation. Of these, 6 belong to the

sequential-branching and 15
branching group.

Of the six sequentially-branched valencia germ
plasm lines only two, ICGM 525 and 539, vielded
significantly more than the control cultivar Selhe
(Table 2).

I'he highest vield in the alternate-branching group
was produced by 1CGM 623 It was followed by
1CGM 84 However. both these ines did not datter
signficanthy from the control cultivar Mawanga
(Table 1)

1o the alternate-

Advanced Germplasm Trial

Twentysfour hnes from the 1983 ¥4 Advanced
Germplasty Trnial and L3 control varieties were evaie
uated 1n a 6 + 6 lattice design with tour tephcationy
Of the {1 hnes retained ror further exaluation
ICGM 850, 554, and 522 yrelded significantly more
than the highest-yielding control 11 24 (Table 3

Elite Germplasm Trial

I'wenty-four germpiasm liney that pertormed wellin
the 198384 Advanced Germplasm Tnal were pro-

Toble 1. F inary Germpi Vield Trist (g ). Chitedze, Malawi, 1984,88
- Pod 100 veed Meun F1S
Culuvar* Days o ywld  Shelling LY Seed wore
Identity ¥ ) O . 12 kg ha ") 3] ~__l!n i 7|| v \.",f.f.i
E};_M-_m Valencia Argentina 126 <00 65 6 Puasie an
1CGM 539 Valencia  Iveacl 1% 280 i oo Purpie X
Sellie Control Spannh S Afnice [N 170 ¢ W Tan LR
1CGM 623 Viginns (RSN 14" 4 ety Tar T
JCGM 4 Georgia Boina 1as K 43k R i
Mawanga Control Vitgima Muolaw: an : s Varepa 6

Sk (Mcan)
CV (7

| Source (mbhons et al 1972

2 Early leaf spot wore at %) dass alter emergenie

moted 10 this tral [hey were evaivated ath 12

controls 1 a 6 ¢ 6 lathice destgn with tour repuca-
tions

The highest yield was produced by JCGM 2xs
(Table 4) Fitteen other valencia lines yielded vignti-
cantly more than the highest-yielding sequentiai
control J11. The yield of ICGM 336, an alternate-
branching line, was significantly more than |11, but
was not different to that of Mani Pintar. the highest-
yielding, alicrnate-hranching control  Howeer.
ICGM 336 had a better shelling percentage and 2
larger seed size than Mami Pintar, and ranked firstin
198283, second in 1983 4. and fourth in the
1984 85 evaluanon [t stood first i all the three
seasons 1n the aiternate-branching group

The tap ¥ valenc: ain Fadte Valwe apoearodn
the top 8 1inthe 1981 X3 Advanced Germplasm T

ne (9% X8 seuvon hase hern
re-grouped et tnabs duning INS ¥R ay per therr
hutanical types. e, Lhte Germplasm [rnai ivaien-
a). Fiite Germpiasm Trial (spamishy and Lhte
Germplasm Tral (virgimiao This wil! be the final
evaluation befure cutstanding hines are included in
the Cooperative Regronal Yield Tnais

Many of the valengia types have perfarmed wellin
the iastthree \easons’ exaluationat Chaedze Vater-
s hiave nat received enough attenuon n the
region. with the exception of Zimbabwe where the
cultivar Valencia R 2
expected that some ! these |

fecoRn

v sull recommended Bt
2l fnd sutahie

they o

n o othe regan
tACIr PeITOMMANE 4t WIRET foyat ony

Table V. Advanced Germp Yield Trial (g ) Chitedze. Malawi, 1953 RS
P P
Cultvar! Dass o el Naeinng masy et

Identity group Qrgin  matunty ) T R .
ICGA S0 Valeacia Sudan 12 ~ 41 > .
ICGM 534 Valenvia Zimbabuc (P4} o T Puariie b
1ICGM 22 Spanish Inda 1y S M Tar Mo
JL 24 (Comzoly Spanish Indwa 108 A e Tar v

Sk (Mean)

v n

| Source Gidbons et af 197}

2 Farly leal spot wore at 90 dars atter emergeme




Table 4, P of the gr lines for further evaluation in the Elite Germplasm Trial, Chitedze,
Malawi, 1984/88.

Pod 100 -seed Mean ELS

Cultuvar! Daysto  yweld  Shellng mass Seed wore
Identity group Ongin matunity (kg ha'') (%) ®) color (19 scatey?
ICGM 286 Valencia Brazil [PA) 3oy 75 kR ] Red 70
1ICGM 288 Valencia Brasil 124 3200 (1) 9 R Red T
ICGM 284 Valencia Branl ne 3190 (%) s 353 Red 75
ICGM 16 Nambhyquarae  Hohvia 148 Joed (2) ™ 3o Vanegated 70
1ICGM 197 Valencia Rolivia 124 00 (7) 4 158 Red o
1ICGM %1 Valencia Rohvia (B3} 2970 (9) m AL Red T0
ICGM 189 Valencia Rrazil 19 2770 (8) 75 407 Red 70
ICGM 292 Valencia Brazil 124 2630 (9) 5 9.5 Red 70
ICGM 1M Valencia Brazil 24 2620 (6) n kLY ] Red 75
1CGM 282 Valencia Bolivia 123 2520 (1) N 3o Reu Ts
ICGM 48 Valencia Brasil 120 2480 (19) 19 w2 Red 9.0
ICGM ) Valencia Rrazil Hno 2420 (10) ™ 9 Redt LX)
1ICGM 288 Valencia Rrazil 1o 2380 (12) » AL Red L]
ICGM 300 Valencia Braul 105 2250 (1¥) N m1 Red LX)
1ICGM 119 Valencia India 106 210200 74 2 Red LR
ICGM 472 Valencia . 107 2120013 74 w04 Red 90
ICGM 504 Valencia Argentina 108 2100 (17) 74 (B} Red 90
Mani Pintar Nambyquarae  Malawi 141 3010 76 479 Vanegated 70
(Contral)
Jn Spanish India 108 1650 76 248 Tan 90
SE (Mean) £141.0
CV (%) 12

L. Source: Gibbons et al. 1972,
2. Early leaf spot score at 90 days altcr emergenve
3. Ranking for pod yiehd in the 19%1/84 Yield Trial

ICRISAT Southern African
Cooperative Regional Yield

Trials

The two cooperative regional yicld trials, started in
198384, were conducted 1n Malawi (2 locations),

Mozambique (2 locations), Zambw (3 |

),

ICRISAT Southern African
Cooperative Regional Yield Trial
(Sequential Branching)

Thirty-tour ICGMS (ICRISAT Groundnut Malaw:
Selection) lines and two local control varieties were

and Zimbabwe (1 location) in the first year In
1984, 85 these tnals were repeated at the same loca-
tions. Botswana (1 location) and Tanzania (2 loca-
tions) were supplied seeds for these trials for the first
time. In 1985 86 these trials were extended to
Angola. Swaziland also indicated interest to partici.
pate in these trials, but in the absence of an import
permut, seed could not be supplied

20

r ded torevaluatonina 6 » 6 latuce design
with tour replivations The results recenved trom
various locations are discussed by vountry. Tables §
and 6 present pertormance of hines that mertt turther
testing

No data for the 1954 B3 season were received
from cither location in Tanzama

dnut Vield Trial, Sequential Branchang. 1¥83/84.
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Onerall mean

Zimbadwe
Gucbi

Magoye

Botswana and I was not yignifiaant [N€TOP 2 UED L a e
ES Rg yield were ICGMS 2301 ¢ m.d_v .
== == 1984/85. Unforwunately the trial at Sebele AU gavs attes smergrrae 1GMS X ¢ pene
Research Station wias located 1n part of a recenthy 10N 1AM the *us’-resistant porula!
slee § s 3 extended field, where two full replications and 4 part CNCACITON, mady nwet
|2 = 27 of the third were planted on reclaimed land that wa, ona i scae campared
previously a road. This resuled in suppressed plant T
. : - growth in those plots, which were rejectad for vie'sd a
s|28 § H § REZ a 32 : 2?2 = observations Based on pod-yield data from the
" - - - remaining plots. six hnes, ICGMS Tl 1KO kg ha ) The tna, ai ! g
JCGMS 2 (170 kg ha D) ICGMS 21140 kg na . biock desgn It was
Y 25t - ra 2 : 3 o= 1CGMS 22010 kg ha ), ICGMS 13 (1050 kg ha ). from drought trom:
e arda % T2 no- < and 1CGMS 2 (1040 kg ha /). which yvielded well Pod yield vare
above the control Sellie (650 kg ha ‘). have been ot 430 kg na
2 - selected by the natianal program for turther testing 39 The
512853883372 A2R82ny 228 2 = 1 Seed has been sent to Batswamin so that the triai can and 4 wn
Tl i be repeated in the 1985 %6 season. the Rupher -\
1
PR é"a > 2az:22 g:r z o .
E233R232 3383238 281 I M, ' Malawi

Zambi

3T

2

(b)
1270
1620
1860
[

22
a8

3

1330
H

LR

191y

Msekera

1983/84. At Chitedze, pod yields of ICGMS 206,
22,23, 31, and 33 were sigmificantly more than that
of the higher-yielding control vanety Malimba.
ICGMS 2 yielded the highest. Other hines, which Jid

Mozambique

1983/84.  lhe emergence of it cnines at
highiv varadle and of imal conifoi
Data from this location were nei* 11 402

Yield Trial, Sequentis} Branching. 1984;8S.

| G
ique
Boane

Lupembe

Malawi

African C
Chntextse

Sebeke

Botswana

Table 6. ICRISAT S

- gé §§ 2 233 22 2 not differ significantly fram ICGMS 2. included cated data not provided s nos inciaded o il
) ;E R § b a= § a § G2 % A ICGMS 1 and 5. Lhe top $ lines for seed yield were mean Howeser, among the ICGMNLnes ¥ %0,
ICGMS 2,23, 31, 33 and 22 3. and 20 occupied the tirst § 1
. At Lupembe, 8 ICRISAT hines vielded more than
o s the higher-vielding control Malimba, but vicld dif- 198485, The tnal way castad
g% 2 g g § g g 2 83 % E 233 3% z g ferences were not significant When compared with randomized-blovk dengt Pl
the lower-yvielding contral Spancross. {CGMS 11, 20to 1210k
PEPEE . e . 14, and ! had sigmificantly more pod vield 1CGMS were aga.n ot .
‘ - 229222232 2233323 33 4% = 2| 11 vielded the mghest: other tines that ud not datfe: .
- e A L L A R - . signudicanty tromatincluded ICGMS13.1.32.12 9 '
! ! Toand S Far seed vield. 1CGMS | vielded the high- .
| et foitowed 5e ICGMS 11 and 33 nree imes -
2: 2 3 2g24 2 . were sigmticantly superior to the higner-yieiding
—_——— = { contrat Maiimba Two other linies that dud not ditfer
. . . : igmficanty from ICGMS | were ICGMS 04 and 7amb
R - =z - 2 2. ambia
z o é 2 z H 2 g g - ; ?; g '?' % % ? & \ On a country mean basis, ICGMS | was highes: X
i for both pod and seed vield, but oniv 1CGMS 1 1981 /4. R
; common amang the top five for seed yield at Soth Staton sarrerse Pty o’
’5 23 . 2.8, . 33 ... 2 L1 the locations. WRICH Trauited in an unsatintactand Puinivianc i
-= - - - - - ¥ Wit 2180 pranted reidtivey Wic
1 3 X 1984/85. At Chitedze, ICGMS 30 gane the highest O TCGMN S yielded vgnitn dnty MOTE pogy
; :' pod yield and was sigmficantly supenor to the tharn the higher vielding contref vty Nata’ Com
5 ¥ - higher-yielding control Spancross, TCGMN 200 > mon The anes wngoh dut nor dlfer v
e Z: 2 and 1 vielded more than Spancross. but (ne vient o JOGMN € fed 1CLAIS BT '
4 ";:' 2 .3% = differences were not sigmificant However. these 10N 19025 Iy ang WO Aot “:’“-‘
Q . e 22 FE =T lines were sigmhicantiy supenor to the other ontndi the highes vield, the viehd dad netdaies s
o g —Nns M SomER S Yo e ! Malimba T!he vield d|l'f<:m-= hetween {CGMS 6 .';nx‘\gzr.\m tat of Natad Comman JCGMS 97



11,22,2), 32, and 34 dut not ditfer significantly from
ICGMS.

Lines 1CGMS 29 and 30, both rust-resistant pop-
ulauons, had lower rust scores 1in comparison with
other ICGMS lines. All the lines were equally sus-
ceptible to early leaf spot

At Magoye. the plant stand was satusfactory, but
the tnal was harvested late, which resulted in heavy
pout loss in the soil. Seed vield was not determined at
this location. Only 1CGMS 21 yielded suigmificantiy
more than one of the control varieties. Natal Com-
mon. The yield diftercnce between 1CGMS 21 and
the other contral, Comet, was not sigmificant. [ ines
which did not ditter sigmficantly trom ICGMS 21
were 1CGMS 3,2, 11,29, 15, 26,27, and 3\

1CGMS 29 and 30 scored lowest (4.3) on a 19
scale for leal spots  This observation was made
rather eurly. at a time when disedase levels were mod-
erate (highest score 6 8).

1ICGMS 11 and Y werethe commuon lines inthe top
S entries at both locations in Zambhw

1984/85. On the basis of pod yield, ICGMS 1l
ranked first at Msekera. It was followed by 1CGSM
5.2, and 12, All these lines had signiticantly higher
pod yield than Comet, the higher-yielding control
In addiuon to these lines, ICGMS 30 and 18 had
significant yield differences with the other control.
Natal Common. Only ICGMS 11 and § maintained
a significant superiority for seed yield over control
Comet. I'he third place was occupied by ICGMS 18,
In the 1983/84 trial at Msekera, ICGMS §. 30, and
1! had occupied the first three places for pod vield
and ICCGMS 2, S, and 34, for seed yield

At Magoye the trial started with geod emergence
but subsequent poor and ertatic precipitation during
Feb-Mar resulted 1n lower pod and seed yvields. Fit-
teen ICGMS hines produced higher pod vields than
the higher-vielding control Comet However, vieid
differences were notsigmbicant. Incomparison with
the lower-vielding control Natal Common, only
ICGMS 11 had signiticantly higher yieid. Other hines
included in the top § were 1CGMS 12,31, 10,and 19
In the previous year the top 5 ICGMS hines at this
location were 21.3.2, 11, and 29 Seed yields, besides
beinyg poor, also had i higher coetticient of variation
(317%) in this year’s trial.

Zimbabwe

1983/84. 1CGMS 31 gave the highest pod yicki
followed by the higher-yielding control Valencia R2.

24

The yield difference between these two was not sig-
nificant. ICGMS 3}, 11, 13,6, 8, 2K and 24 yielded
significantly more than Plover, the second control
variety. The top § 1€:GMS hines for pod yield were
ICGMS 31, 11, 13, 6, and S, and for sced vield,
ICGMS 31, 6, 28, 24, and 11

19R4/8S.  T'he local control Vislencia R2 gave the
highest pod yield This vanety tends 1o give higher
vields at Giwebr Centre due to ats location i the
cooler chimate of the high veld area. Among the
ICRISAL hines. ICGMS 11,31, S_and 15 occupred
the first fow places for pad vield  Although they
yielded more than the spanish control Ploser. the
yield ditterences were not signiticant 1CGMS 3
ranked first in seed vield and abvo had a sigmificantly
higher vield than Plover Nextan rank were ICGMS
1.5 and 8

In the 1983 83 tnal ICGMS 3 had given the
highest pod vield and seed yield, 1CGMS 1] and 5
were inciuded i the top § 1CGMS hines

ICRISAT Southern African
Coaoperative Regional Yield Trial
(Alternate Branching)

Fourteen ICGMS lines and 2 local control varicties
were recommended for cvaluation in a 4 = 4 lattice
design with four rephcations. Results reccived from
varnous locations iare discussed by country. Tables 7
and 8 present performance data f{or the years
1983 ¥4 and 1984 RS for those hines that ment
further regional testing. Data tor the 1984 85 tnial
were not recenved from one location in Malawi and
one in Mozambigue. and trom nerther ot the locy
vons in Tanzama

Malawi

1983/84. At Chuedre. the highest pod vield was
produced by TCGMN A2 Frwas sigmiticantly super:
or to all other entries in the tnial. No other line
vielded more than the higher vwehling control Man:
Pintar.

At Meru, the pod yield of 1CGMS 45 was highest
and differed significantly trom that of the local cul
tivar Mam Pintar, which was the second in order ot
performance For seed yield. 1CGMS 45 was ranked
first tollowed by ICGMS 42 and Mam Pintar. Seed
yield ditterence between [CGMS 45 and Mam Pin-
ar was significant, but there was no ditterence
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" petween those of ICGMS 42 and Mam Pinwr
..On an overall basis for Malaws, [CGMS 42,35,
43, 47, and 48 obtained the first five ranks for bath
pod and seed yield.

1984/85. At Chutedze, 1CGMS 42 agains gave the
highest pod yeld It was followed by controas Mans
Pintar and Chitembana The vieid Jutieremc
between [CGMS 42 and Chitermpans wan
significant.

Mazambiyue

1983/84.  1he plant stand densty fur the tmal at
Namialo was low across all treatments, (21236 of
the normal stand) Data from the taai wers neither
analyzed (10 the absence of replicated data) nor
included 1n the overall mean Huowever ine top £
lines at Namialo were [CGMS 16, I8 40 37 ang 4%

7ambia

1983/84. At Msckera. the padd yield of the local
control varietv Makulu Red was highest. toiluwed
by ICGMS 42, 16, 47, 45, and 48, none of which,
however, differed sigmficuntly from Makulu Red
The highest wed yirld was attained by 2 hnes,
1CGMS 42 and 36 1hey were followed by Makulu
Red. 1CGMS 47, Chalimbana. and 1CGMS 48
Roth 1CGMS 42 and 36 were larger seeded than
Makuly Red 1CGMS 45 had the towest score 1200
for rustand [CGMS 37 had the lowest score (s Xitor
leal spot (1.9 scale)

General pod and seed vield ievelsat Galden Valles
e low due to late planting The pad viends o
TCGMS 43 and FCGMS 48 were sigmitbicantly greater
thas the contiol { Muhulu Red) vield. Al other anes
except ICGMS 41 and 43 viclded vigniticant! re
than the laser-yielding control. Chalimbane How-
ever, the fines that dud notdhrter sgait vanty ram
ICGMS 4% included ICGMS 4% 32 and 3¢

Simularly. 10r seed vield TCGMS 43 was ranisd
first, followed by ICGMS 35,42, 37 and W9 Ajihadt
signiticantly greater seed vields than Makulu Red
On an overall basis 1n Zambia, ICGMS 3235, %0,
35, and 43 held the it ranks tor pod vield, and
ICGMS 92,36, 47, 35 and 43, the firstfive ranis tor
seed vield

we!

19R4/RS.  The tnai ot Michera planied o mid-
November suttered trom iminal soil-moisiure siress.
fausing unQ@usfactory seedling emergence

Controi Makutu Red gave the highest pod yield.
followed b, 1CGMS 45, but the yiels difference
hetueen these Y lines was not wignificant. Orher lines
that weeided sigmficantis morr than the lower
seahing conteal Chaimpana included [CGMS 36,
Te Contred Makslu Red had the highest
anth superior to all the
1oy that bielded sigmiheantly
CCralimnana included
SR
Makuw Red gave the
cowedd B ICGNMS 42 3R 36,
res gt ot ditfer ygnicantly
10N 26 give the highest seed
Viekt wny g tter ugnificanthy ftom those of
Makulu Rz 1COMS 424K 18 and 37 Inaddinon
soCGNS JF gho had a siguficantly
s pated 10 the other control,

400 g

seed e
[IRAS
miie tra e

106N - o

o thew

hegher )
Chalimaarg

Zimhabwe

198584, A2 Guchi pad yield of ICGMS 42 was
highes, foltowed by [CGMS 45, both being sigmifi-
cantly higher than the higher wielding control Egret.
1CGIMS 33 sieided more than Egret. but the differ-
ence was not sigmificant. For seed yield, ICGMS 42
maintained its fir<t rank but the positions of ICGMS
45 and 43 were reversed

1984 M4 Yeengy at Gweh were affected by wet
weathe: conditions. The highest pod vield was pro-
Juced by the contiol Makuiu Red It was foliowed
A JCGMS 42 and another control. Egret These
ines dud noi difter aigmiicant’s petween each other.
The nexi 2 wnes oorank were ICGMS 45 and 43;
Aoderes these tad significantis lower pod vields. A
Tiremd ags foliowed 10 seed vield. except that
AS 42 ranied Nea

The Regiona: Breeders' Group discussed regional
vieid 1 meet:nyg in Feb 1985 Natonat
program breeders considered that "regional yeld
irady should run for 2 seasons only. entnes which
perfarm poarly should be discarded and replaced on
a 2-year basiy ot maximum * Responding to thus
consensus wt opinion. | have summarized the dats
for the last 2 yean and have selected tentatively
those hines that ment further regional testing( Tables
5 A" and 3 Thewe results will be compared with
the 195§ No resuits belare making final decisions.

From the results obtained from the vanous
regional focations, 1t s evident that only some of
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them can be used for drawing valid conclusions.
Unless good quality data are received trom all par-
ticipating locations it will remain difficult 1o reorga-
nise regional yield tnals in 2 years. National
programs are encouraged to idenufy promising hnes
for their locations in theve trials and include them in
their own multi-location trials. Malawi and Zim-
babwe have already taken a lead 1n tmis ma

Rosette Resistance Breeding

Deselopment of high-yvielding. GRV-resistant vin-
cties of varying matunty lengths constitutes an
important hreeding objective of the program

Since 1956, groundnut research programs 1n Weat
Alrica have directed their efforts towards develop-
ing GRV-resistant varieues suitable 1o their agrocli-
matic canditions. Significant progress has heen
made by the programs in Senegul. Burkina Faso,
and Nigeria. Utilizing the resistant sources, which
were semicicct and late maturing, vaneties such as
KH-149A, K1H-241D. 69-101, RMP 12, and RMP
91 have been developed and rcleased by the pro-
grams in Senegal and Rurkina Fuso (Bockelee.
Marvan 1983). T he first two of these varicties belong
to the spanish and the remaining to the virginia
group.

In southern Africa, the pioneenng b

techniyue see Bock, these Proceedings). At the con.
clusion of the experiment only 678 symptomless F,
plants remained. Two hundred and seventy-two of
these plants had either very few or no pods and were
rejected. The remaining 406 plants were harvested
individually. A few seeds trom cach of these symp-
tomiess F, plants was grown in the glasshouse for
testing resistance in F, generation. The F, planty
from 248 symptomiess individual b, plants were
found 1o be susceptible to rosette. indicating that
these either carned suseeptible domimant genes 1n
the homaozs gous condition of that they were hetero-
rygotic. The remaining F, seed of these plants was
bulked 1n cach cross and has now heen grown as F,
bulks under the infector.row system 1y expected
that the seeds from the hyterosygote-susceptible
plantsin these bulks will segregate into resistantand
susceptible plants

The remaining 161 individual F, plants have hean
progeny-rowed under the infector-row svstem for
further selectian These plants either carry double
recessive genes in the homozygous condition or are
heterozygotes. The majority of these plants had poor
pod yield. One hundred and fifty-three belonged to
the virginia bunch, 6 to the virginia runner, and 2 1o
the spanish group. As expecied, the recovery of
spamsh-type. resistant plants was very low, as hoth
these characters are recessive. In future much liger

efforts of Gibbons and his team in Malawi culmi-
nated successfully in the release of the GRV.
resistant variety RG1. Several other CGiR V-resistant
breeding lines with better kernel size are in an
advanced stage of testing in Malawi (Sibale and
Kisyombe 1980). Other mational programs in the
region have shown httle interest in GRV-resistance
breeding.

The regional program has assigned a very high
priority to the development of high-yielding, short-
season GRV.resisiant varieties as the area under
short.season varieties in the region is exiensive.

Breeding Material

1984/85.  After confirming their hybridity, 26 I,
¢rosses involving sources of GRV resistance (RG |,
RMP 93, and RRI/6) and promising exotic germ-
plasm and breeding lines were advanced to the F,
generation,

Twenty-cight papulations consishing of a total of
5912 F, plamts were screened (or the first ume under
an infector-row system in the field (for details of
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F, populations will be req; d tosolate such plants
in the spanish = virginia combination,

1988/86. The rosetic disease nursery, in addition
to u full set of rosette inhentance study matenal,
consists of 26 Fys, 161 F, plant progenies. and 33 F,
bulks

It is planned to contirm the resistance of two
spanish varicties, KIT 149A and KH-241D, a5 they
have been referred to as tolerant and resistant in the
same pubhication. H these vaneties are found resis
tant under Malawi conditions, they will be used
extensively 1n the hybridization program

Preliminary GRY Inheritance Study

In 1958 French workers had reported that the
“rosette resistant tran” was determined by two reces-
sive genes (Annual Report IRHO 1958) Later Ber-
choux (1960) contirmed this observation. Harkness
(1977), while discussing the breedingand selection of
xkroundnut varieties for fesistance Lo rosette virus
discase 1n Nigena, observed that “it has been com-
mon to find some rosette appearing in resistant

fm." He ascnbed the low recosery o1 sevistan:
plants in some F. crosses to the appraance .
rosette symptoms in some of the Joun‘e recesanes

following early and heavy inoculation Irwipper

case conditions (for detsils see Bock,
Inzac i et asunepubdle control,
Spanorons was ae aacluded The dats ontained
Semweth Chiaguaresaiues for the

ae Pro

anthe DNty L 0 Zesistgnt are

T ymee s

his ohservations he wited Dhery und Gier 137
who observed that the resistance fo v eviz ag, g
phyunloglcul character under geact.w -
that under conditinns ot
ferous aphuds carly ntd
reqstant lines may show dinegse T
could be temporary oe permanent He
gested that the double recessine gepot e
confer resistance 1n all nuclear envirunments
loss of rTustance from gensration to gereration .0
individuals 1n crosshrad matesal ¢
Four crosses were setecied for pred
on inhentance of rosette resistance [ hese
two crosses where Foand b generationy wers .
abie, and two with |
orgunized iNto 4 sel OF parenty AN v 2o gre
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typical symprams. Such plants were pooled with the
normal susceptible plant category. All the appar-
ently resistant plants th.t remained symptomiless in
the F; gencration were further checked for symp-
tomiess systemic infection by grafting. All these
plants were found to be free of rosette virus.

The Fydata were subjccted to Chi-square analysis
for testing the genectic hypothesis of segregatuion ot
the IS susceptible to | resistant plant. after making
Yate's carrection for continuity ( Yates 1934). 1 he
Chi-sQuarc fittora IS | F,ratuo was good in all cases
except for the crosx RG 11 « Chitembana. where there
wias an excess of resistant plants. Fyven atter poohing
the two reciprocals, the Chi-sqQuare value was (oo
high., 108BI8 (P <! 0.001). The heterogencity Chi-
square was hugh. 3.219. but not ignificant (0. 10 -~ »~
- 0.05).

From the preliminary studics 1t is evident that the
ESISTANCE (O rOSCtte JIKCASE IS recessIve 1n nature and
is governed by two recessive genes. Eveninthe span-
ish = virginia combinmaunuon (Jl. 23 = KRG 1) thas
hypothesis holds truc

A detailed 1invesugation is being carried out this
year involving F, and F,; reciprocals and their back-
Cross generauons to confirm these results in different
botanical backgrounds.
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