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I N T R O D U C T I O N 

The Fourth Annual Report of the Gr oundnut Improvement Project 
gives information on the activities of the Proj ect during the 

f irst year of Phase II which commenced on 1 J anuary , 1983 

after a crit i cal r eview of the progress and achi evements made 
in Phase I . The continued financial support of the Proj ect 
by the People ' s Republic of Mozambique (RPM) and the Inter ­
national Development Research Centre (IDRC) is an indicat ion that 

the Project met its obligations to carry out r esearch on 

groundnuts according to t he proposals agreed upon by the Gov0rn­
ment and IDRC . 

In Phase I , the Project acquired valuable research informati on 

on groundnuts and in Phase II , these. results are being fed to 
the farmers and put into practice . For instanc e , the use of 
f ertilizers and early planting are some of the r ecommendat ions 

the small f a r mers have taken up . 

In view of the fact that good quality groundnut s eed is i n 

verv short supply , the Pro j e ct has recor1mended superior varietie s 
of groundnut to the National Seed Enterprise (ENS) to be 
multiplied and distributed to the farmers . As a short- gap 
measure, the Project r ecommended the multiplicat i on of a loca l , 
partial ly improved groundnut population . The Pro j ect itself 
took up the whole t ask of multiplying the s eed for the ENS . 
This shows how close ly linked t he Project is with t he na tional 

agricultura l institutions . Fur~hermore , all matters concerning 
gr oundnuts are placed in the hands of the Projact which is 
an indication of the level of confid • nce the Ministry of 

Agr iculture has in the Project . 

The training of Mozambican nat ional scientis t s included extension 

workers of ca shew who wori in the same e cological zones as 
t hose of groundnut production and the ir contribution to ground­

nut extension services is quite ev ident . 

A thi rd Fiel d Assistant t r a ined in the Projeet , wa s s ent to the 
International Crop:3 Research Institute for the Semi - Arid ·r ropics 
(ICRISAT) for fur ther training and has now returned with 

I ... 
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enthusiasm and desire to make his contribution to Mozambique . 
The t r aining of Field Assistants r ece ived at ICRISAT is of 
direct application to solving· problems farmers face in 

groundnut production . 

The crop year beginning June 1982 to r.~ .... Y, 1983 was marked by 
sever e drough~ in Central and Southern Mozambique to the extent 

that farmers lost all the i r crops , and ~enetic erosion of 
many cultivated crops was qui t e considerable . Because of the 

drought , the research activities of the Project were a lso 
affected , Some rain- fed experiments are excluded in .this r eport 

because of complete crop fai~urc . 

Once again , we wish to thank t~e University Eduardo ~iondlane 
( UEf'l'1) and the International Devel opment Research Centre ( IDi~C) 

for the ir continued financial support to the Proj ect. We arc 
also indebted to the National Institute of Agricultural Research 

(INIA) and to the National s ~ed Enterprise (~N S) for providing 
l and and other infrast ructures . We also wish to thank all the 

persons directly or indirec t ly involved in the work of tho 

Project . 

A.D. Malithano 
Pro j ec t Advisor 

K.V. Ramanaiah 
Agronomist 
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D. Marriote , student/counterpart . 

B, S. Chilengue , Fie ld Assistant . 

E , Maluco , Field Assistant . 

A. Panguene , Fie ld Assistant . 

R. Zunguza, Driver/Field Helper. 
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SUI'$ ARY OF RESEARCH hC'T'IVITIES 

Vil lage surveys 
\ 

_, -

These have been.conducted mainly in two ieographi9~l zones, . .. 
important in ~roundnut production . The surveys show~d that 
1sroundnuts are mainly £Trovm by srmll- s cal,1 f~rmers . · In th, South , 
short s eason , non -dormant populations of r r oundnuts are 

; ' ' ' 
predominant whereas in the ·North l onR season dormant types 

ar8 grown . In the North , fnrmcrs also grow short season 
groundnut populations and prefer these b8 caus.-• they a.re more 

producti V 8 than the long season groundnuts . Al-s_o the former 
provide food earlier in the season than th·J latter . 

The village surveys have helped tha Project to formulate 
r esearch priorities and methodology and our work propram is 
based on information obtain8d from farmers such that .results 
a ccruing fro ~ r esearch will hav0 direct application to the 
farmers . 

Local and exotic groundn~t :germplasn co 1 l~ction and evaluation 

In an effort to establish a Groundnut Br c0ding ProF,ram in 
Mozambique , a large number of accessions of both local and 
exotic p;ermplasm have b)en obtained through planned expeditions 
in shouthern and northern r:ozambique ; in the major ,:,-roundnut 
production zones where a valuable sourer• of p;ct1.1?tic variability 

in this crop exists . The local accessions qr ~ a valuable asset 
to Mozambique which has suffered from consecutive droughts 
and flooding resulting in genet ic erosion of .-:rroundnut and 
other crops . Introductions of exotic germplasm have been made . 
These accessions ar0 being screened and evaluated f or yield 
and other a~ronomic characters so th~t their potential for 
breeding and co~mercial production can be established and 
r ecommendations for their utilization made . PreliMinary d~ta 
ind i cate that yi0ld of exotic Rcrmplasm is hi~hcr in the North 

than in the South ~nd the local~ rmplasm has the same yield 

potential as the ~xot ic one : 

I ... 
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Rapid screening of germplasm 

One hundred accessions of f r oundnut varietie s , pure lines and 
s egr egating materials were evaluated . The results show2d that 
there wer0 significant differenc0s in the p0rformance of the 
entries in many agronomic characters such as yield, diseasG 

resistance , maturity, plant habit , typ2 of pods and S 8 C~ colour . 

Variety trials 

Long season varieties were evalunted in northern ~ozambique 
where the rains are re~ular and prolon~ed . Introductions from 

Senegal and Upper Vol t a were sup-.., rior to other exot ic ahd l ocal 
va rieties . Yields of over J,000 kg/ha were obtained without 
applying fertilizers, fungicide s and insecticide s . 

Short season varieties were evalu~t ed in th~ North as well 
as in the South. The results showed that the yields in the 
North a r c much higher than in the South . 

Advanc8d y i eld trials 

Varieties that performed well in the varie ty yield trials were 
further t e sted under far~ing system approach using dif f e r ent 
l evels of f ertilizers . The soil nutrient status of research 
stations is very high and f ertilizers gave no response to 
yie ld . However , there wer0 significant difference s in the 
yield of tha varieties . 

Date of planting an<l plant density 

Early planting at the onset of the rains in the month • of 
August/September in the South ,at a plant density of 330 , 000 

plants/ha of erect varieties eave th~ highe s t yields . Late 
planting subjected the crop to disease and insect attack 
resulting in low yields . In the North , the r a co~mended da te 

of planting is mid- Novembe r to ea rly December d0pending on 

the initiation of the rains . 

I . . . 
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Fertilizer trials 

l\:ost soils in ~.ozambique are cteficien t in soil nutrients . 
Trials WP.re conductC'd to assess tht"! r :;spons e of ·· roundnut to 
zinc phosphate and superphosphatr . Th0 r 0sults show?d that 
yiGlds of .a-roundnuts wer hi.P.;her in 'the treat~d plots thRn in 
th0 controls in soils with low f0rtility l eve ls and which 
have b,)en unc;le r ,.,.r oundnut ar"lnual 1 y . 

O11__-:- f'lrm. ,t :r;...t;~J~ . 
' 

On- fariYJ trials , introducing one f actor at a time , werlJ conductl,.d 
in collaboration with farmers of ~~ricultur2l c,op~ratives 
near Maputo . Applic~tion of singl0 supcrphosphate a t the rnte 

of 4Okg/ ha of P2o5 g-1vc 3 , 5OOk1I/ ha of unshelled p-roundnuts1 
i . e . three times that of control plots . 

Bi~:ogicgJ. ni t r onen fixation 

Application of rlhizobiUJ'Tl a s a means of incr easing soil n i tro;t:;•:::-n 
and thereby i ncre2sing yields of F.r oundnuts was-not effect ive 
in soils with hip.:h nit r o.cr,~n l cv ·. ls . -- ~. 

This pract i ce is not rec·)mrr.ended on sta t0 farms and aP.;r J cultura l 
r esearch stations . 

Based on fi old observat i ons , ther e arc .ar eas i'n ~.ozambiquc 

where f,round~uts are deficient in cff vctivc nodul Js . Fie ld 
t r ia~ will be conducted in order t -J identify a r eas sui tabl.:: 
for Rhizobium appli cation . 

/ ... 



EVALUATION AND CHARACTERISATIO~ OF 

GROUNDNUT GE RN:PLAS~'1 

I n troduction 

The Project has well over 350 accessions of local and exoti c 
groundnut gGrrnplasm which have not been evalua t ed in det ail . 
Preliminary studies on flowering , plant t y pe and ma turity were 
made during multiplication of the accessi ons . During the 
1982/3 crop season , narc detailed stud i e s of the germplasm 

was initiated a t Umbeluzi Agricultura l Resear ch Station . 

Materials and Methbds 
~ .) 

t. (. 

In order to study the a ccessions in de ~ail , only 100 entri es 
were selected . These we r e mainly of tha var . Fasti giata which 

are earl y maturing , e r ec t and of t he type grown in s outher n 
I . • 

Mo zambique . The field de sign was a randomized compl8te block 
with two r eplicates. Plots consi sted of four rows 5 . 00m long 
at a spacing of 0 . 45m between rows and 0 . 20m be tween pl ants . 
Irrigati on wa s applied t o initiate gerrnin:ltion and whenever 
necessary . Data were collected on a number of trQits f r om 

emer gence up to harves t (Table 1) . 

Results and discuss ions 

The r esults showed that there were sign i ficant differ ences in 
the performanc8 of the entrie s in many agronomic characters 
such a s yield , disease resistance , ma tur i t y , pl ant habit , ' , number of pods/plant , number of s eeds/pod , e tc . (Table 1 ) . 

There is positive corr e l ~tion between number of pods/ pl ant and 
yield. Cul ti vars with high number of pods/pl ant a lso gr1.ve 

high yields . 

The yi e l d of loca l access ions , e specially of s elections made 
from land r aces from Inhambane was quite high (Tabl e 1 ) . 

I . .. 
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The local germplasm also show very·high resistance to early 
leaf spot al though tha diseas<-> inci-denc ,~ was low . A f ew 
exotic cultiva rs wer e r esistant t o rust . 

The yield of early ma turinij cultiva rs was h i~he r than tha t of 
late maturing one s which should furth · r bu tcst, d in the north 
where agro - clima tic conditions a r e suita~l e for this type of 
groundnut . 

Cultivar JH60xfI 259747 w~s heavily a t t acked by Hilda patru~lis . 

Cultiva r 55- 437 gave highest number of pods/plant . 

Cultivars Ah 143 , Ah 137 , FESd- 8P12- B1+B+B, Ah65xChico , FESR 

5- Pl2- B1- B2- B1- B1 , Marracuenc A and Ah 209 mature whil e 
fol i age is still gr een . This is an important cha r a cter for 
farmers who keep livestock a s thPy can usy th~. haulms :i s f odder . 

Cultivar Ah 209 nodulated profuscdly such thnt the t ap ~nct 

s econda ry roots wer e coMpl~tely covered . 

All the plants of cultiva r Hanyane died . 

Since the trial was irrigat ed , dqt a obta lned , c sp~cia lly on 
yiel d , arc likely to be dif~er cnt from thos e unJer r a in- f ·d 
crop production . However, during 1982/J. cr~p- ~rowi;:;g-·sc., son, 
groundnut could only be ~rown under irri~ation be ca use of 
drought . 

This experiment will be r epeated in order t o ob t a in conclusiv0 

r esults . 

I . .. 
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V A R I E T Y TRIALS 

Introduction 

During the 1982/3 growing season ,variety trials were conducted 

at Marracuen e , in the South and at Namialo , Ribaue and Nampul a , 

in the Nor th . 

Materials a nd method s 

Both local and exotic cultivars wer e eva luated for yi e ld a nd 

the methods used a r e the same as in thP previous years . Date 
of s owing and harvesting are presented in 1abl c 1 and experimental 

desigrr and pl ot size a r e presented in Table 2 . 

Results 

The s eason 1982/3 was charri.c tcrized by dr ought in the South 

and e xperiments conducted in sandy soils fai l ed completely. 

Experiment at Marracuene 

An exotic cultivar Ah 15714 gave highest yie ld (Table J) . 
Other cultivars which performed well were Southeast , Valencia , 
Ts 32- 1, Starr , White Spanish , JlJ{i/ 665 , Bebiano B'ranco , Spanish 

18- 38, Gaug 1xNCAc529 , and 668/ 73. 

Experiment at Namialo 

The s eason 1982/ 3 was normal at--Namialo and Nampula in as far 

rainfall was concerned ; but termite s we r e a b i g problem . One 

experimen t a t Nami alo was completely destroyBd by termites . 

Termites attack in the other experiment wa s n&t serio~s , but 
evidently affected yield of groundnut . Table 4 shows that 

cultiva r 668/73 obtained from Zimbabwe gave the highest yie l d . 

The other cul ti vars which F£,ave high yield_s we r e Florrunner , 

57- 422 , 59- 12? , Local and Jonca . The cultivars Florrune r and 

I ... 
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57- 422 , performed well in the previous season too and cultivar 
57- 4Z2was recom~ended for commercial production . Florrunner , 
although high yielding , was not r e com~ended for commercial 
production because of i ts prostrate nature which makes its 
harvesting difficult ,especially if pl anted on the flat like 

f a r me rs do in the North . 

Application of singl e superphosphate had no ef~ect on yield 

of gr oundnut . 

Experiment at Ri baue 

This experiment was conducted by CRED , but the Project provided 

seed of cultivars . ~he cultivars which gave the highest 
yields wer e 57- 422 and 69- 101 obtained from Senegal (Table 5) , 

The cultivar 57- 422 performed well across environments and over 
years . However , cul ti var RP~.- 12 which has b ,,en recom/Ylended for 

the North d i d not perform well at this site . 

Application of single superphosphate d id not increase the 
yield of groundnut because on r esearch stations and state farms 
in Mozambique , soil fertil i ty is high . Therefore , f er tilizer 

experiments should be conducted on farmers ' fields where soil 

fertility is low . 

Experiment at Nampula 

The gr oundnut was attacked by termites and , therefore , yiel d 

of the cultivars was affected . However , Tabl e 6 shows that 

cultivars 668/73 , Florruner, 57- 422 gave high yields . 

Cultivar recommendRt ions 

Based on data for this season ,the following cultivars are 
recommended for th8 North: 668/73 , 57- 442 , 59- 127 , 69- 101 and 

RTl'iP- 12 and for the South , the following · cul ti vars are 
r e com~ended : Ah 15714 , Southeast , V.alencia , Ts 32- 1 and Starr. 

I . .• 
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Table 1. Date s of sowing and harvesting of groundnuts . 

Season Location Sowing• Harvesting Not of days from 
sowing to harvesting 

1982/) Narnialo 12/12/82 4/04/ 83 113 

Ribaue 11/12/82 10/04/83 120 

Narnpula 23/12/82 28- 29/0J/83 96 
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' Tabl e 2 . Experimenta l d .rnigi · , size and no . of plots and spacing used for experiments during l 
1982/J crop growing s eason 

Season Location Design r p PlQt Size No . rows/ Spacing 
gross ne t plot 

1982/J Marra cuene R B D 3 20 e. 1om 2 J . 6om 2 6 45cmx10cm 

1982/ J Nami a lo Split- plot 5 8 18 . 00m 2 7 , 20m 2 8 45cmx20cm 

1982/3 RibaUG R B D 5 6 18 . 00m 2 
7 , 56m 

2 
8 45cmx20cm 

1982/3 Nampula Split - plot 4 8 9 . oom 2 2 
J . 6o m 4 45cmx20cm 

r =No . r eplica t es 

p = No . plots/ r eplicate 
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Table 3 . Yield of groundnut at Marracuene 

Cultiva r Origin Yield Duncan Growth 
(kg/ha) Test ha bit 

Ah 15714 Senegal 1022 a Erect 

Southeast USA 842 ab II 

Valencia USA 755 abc II 

Ts 32- 1 Senegal 717 abc II 

Starr USA 710 abed " 

White Spanish USA 679 abcde ti 

AM/ 665 USA 661 abcde II 

Bebi ano Branco Mozambique 628 abcde II 

Spanish 18- 38 USA 584 abcde " 

Gaug 1xNCAC 529 ICRISAST 576 abcde Semi- er ect 

668/73 Zimbabwe 575 abcd e Ere ct 

Jonca Mozambique 488 abcd e II 

Te 3 Senegal 469 abcde ti 

Ah 139 Mozambique J89 bcde II 

Bebiano Encarnado II 388 bcde II 

Tamnut USA 350 bcde II 

Virg i n i a R26 USA 206 cdc " 

Ah 2·07 Mozambique 111 d e Prostrate 

Ah 150 " 107 e II 

Se l c c9ao Homoine II 91 e Erect 
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Table 4 . Yield of groundnut at Namialo 

Cultivar Origin Yield Duncan Growth 
(kg/hc.V Test habit 

668/73 Zimbabwe 2570 a Erect 

Florrunner USA 2431 b Prostrate 

57- 422 Senegal 2175 C Er1;;ct 

59- 127 Senegal 1991 d Semi - erect 

Local Mozambique 1933 de Prostrate 

Jonca Mozambique 1829 e Erect 

69- 101 Senegal 1551 f s ~)mi - er ect 

Manipintar USA 1065 g Prostrate 

Table 5 . Yield of groundnut at Ribaue 

Cul ti var Origin Yield Duncan Growth 
(kg/ha) Test habit 

57- 422 Senegal 1600 a Semi- er ect 

69- 101 Senegal 1130 b II 

RMP- 12 Upper Volta 770 C " 

Ah 175 Mozambique 720 C -
Local Mozambique 680 C Postrate 

Senegal Senegal 650 C Semi - er ect 
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Table 6 . Yield of groundnut va rieties at Nampula , 
1982/ 83 crop season , 

Cultivar %age plant %age ELS %age Rosette 
stand a t a t at harvest 
harvest harvest 

668/ 73 71 0 . 5 0. 6 

Flor runner 69 1. 3 4 . 0 

57- 422 68 0. J 4 . 2 

59- 127 56 0 . 5 6 . 1 

Local Narnpula 57 0. 6 J . 4 

Jonca 47 0 . 8 7, 4 

69- 101 64 0. 2 0. 7 

Manipintar 52 0. 5 7 . 2 

ELS= Early l eaf spot 

Yie ld 
(kg/ ha) 

1028 

972 

875 

796 

773 

713 

631 

444 
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EFFECT OF DATi:. OF PLkNTL'\G 1:1r"D I-LANT 

POPUIATION ON THE YIELD OF GROUNDNUT 

This is an on- going experiment and the objectives are as 

follows : 

- to find suitable time to plant gr oundnut . 

- t o study effects of plant populationxvarietyXdate of planting 

interaction on the yield of groundnut . 

Materials and methods 

The trial was conducted at Marracuene State Fa rm and Umbeluzi 
Agricultural Research Station during the 1982/83 crop growing 
season. The experiment was a randomised block design with 
four replicates and a net plot of 10m2 was harvested . At 
Umbeluzi , a local variety, Bebiano Br anco (V 1) and an exotic 
variety , Starr (V2 ) were planted and harvested on thr~~ different 
dates as follows : 

D1 - early , planted on 24 August , 1982 and harvested on 

28 December 1982 . 

D2 - normal , planted on 23 September , 1982 and harvested 
on 14 January , 198J . 

n
3 

- late , planted on 1 November , 1982 and harves~Gd on 
7 Fe brua.ry, 198 J. 

At Marracuene two local varieties , BP-biano Branco (V1 ) and 
Bebiano e ncarnadc (V2 ) were also planted and harvested a t three 

different dates as follows: 

D - early , planted on 10 August , 1982 and h~rvested on 
1 

23 DecembPr , 1982 . 

I . .. 

l 
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D
2 

- normal , planted· on 22 Oct-o-ber.- 19.8.2 _§/ !_d_ h~~"'.'~~~ed on 

16 February , 1983 . 

D
3 

- late , planted on 1 November , 1982 and ha rvest ed on 

3 March , 1983. 

The spacing wa s 45cm x 10cm giving a populat i on of 222 , 000 

plants/ha . (P1 ) and 30cm x 10cm giving a plant populat i on of 
JJJ , 000 plants/ ha . (P2 ) . Altogether there wer e twe lve treatments 

as follows: 

Tl - D1P1V1 

Tz - D1P1V2 

TJ - ...141 p2 V 1 

T4 - D1P2V2 

T :-- ·D2P1V1 . 5 ' . ' ~ 

T6 - D2P1V2 

T7 - D2P2V1 

TB - D2P2V2 

T9 - n3P1V l 

TlO- DJP1V2 

__ _!_1 i_:__~ 3_P_2 V 1 

T12- DJP2V2 
- •-- - n --

The experiment at Umbe luzi was irrigat ed . The soil t exture 

was sandy loam ; be ing high in nitrogen , phosphorus and 
potassium . The soil texture at Marra cuene was sandy , be ing 
low in miner a l nutrie.nts~ The expe riment a t J\11arracuene was 

not irrigated . 

I . .. 
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Results and conclusions of experiment at Umbeluzi 

Data on yield of gr oundnut are presentdd in Tabl e 1 . Early-
and normal- sown groundnut gave higher yields than the l ate - sown 
crop . The late - sown crop was ·nt·tacked by diseases and insect 

rests and did not recover from the damage so caused . The 
r osette attack was so severe that infected plants did not 
produce any pods . ~he vegetative growth of early- sown groundnut 
was quite advanced at the time the diseases and insect pests 

appeared so that the dama~e caused was not significant , At 
higher plant density , plants attacked by rosette were fewer 
than at low plant density . This result is th0 same as in the 

previous year . 

The difference in yield between the two plant densiti es was . 

very significant . Density of 333 , 000 plant_s/ ha at a spaciog 
of 30cm x 10cm , gave higher yields than density of 222,000 
plants/ ha in both varieties and at three dates of planting . 

In the l ate - sown groundnut , the difference 'i n yie ld between the 

two plant densiti0s was visually obvious . 

The two varieties performed differently from the previous 
season . The exotic variety, Starr yield0d ~ore than the locnl 
varie ty, Bebiano Branco . However , result on tho pcrfovmance 

of these varieties is not conclusive . 

Results and conclusions of c- xpP. riment at r1arracuenc 

Data on y i eld of ~roundnut are present• d in Table 1 . Early-
and norma l - sown p,roundnut gave higher yields than the late- sown 
crop. The incidence of rosette disease was very high in the l ate ­
sown cr op so that yie ld of groundnut was very much -reduced . 

Drought was very severe at flow~ringtime in the l ate - sown 
crop and affected the yield of ~roundnut more than in the other 
two treatments, early and normal , since the pods were already 

mature . 

/ ... 
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Higher density of 333, 000 pl ants/ha gave higher yields than 
density of 222 , 000 plants/ha in both vari8ties and at three 
dates of planting. In the late - sown groundnut , the yield of 
groundnut was extremely low . 

The two local varieties performed differently ; va rie ty Bebiano 
Br anco gave higher yields than variety Bebiano hncarnado . This 
result confirms the observations made by small- scale f~rmers 

that , under drought condition , the variety Bebiano Branco 

performs better than the variety Bebiano Encarnado . 



Tabl e 1. 

Da t e of 
Sowing 

Ea rly 

Nor mal 

La t e 
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Yie ld of unshelled groundnut at Umbeluzi and 

Marra cuene during the 1982/83 cr op season 

Treatment 
No . Des i gnation 

T5 

T6 

T7 

Tg 

T9 

TlO 

T 11 

T12 

D1 p 1 V 1 

D1P1V2 

D1P2V l 
D1P2V2 

D2P 1 V 1 

D2P 1 V 2 

D2P2V 1 

D2P2V2 

n3F 1 V l 

n
3

P1v2 

n3P2V l 

D3P2V2 

Yi el d unshelled gr oundnut 
{kg/ ha) 

Umbeluzi r:arra cuene 

1329 950 
1690 834 
2100 1080 

2372 829 

1503 1101 

1820 823 

1674 1169 

1752 944 

155 360 

144 275 

1217 926 

1167 715 

I . .. 
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PERFORTl1ANCE OF GROUNDNUT VARI:CTIES 

UNDER VARIED FERTILITY LEVELS AT 

DIFFERENT LOCATIONS IN l\,OZAl\1BIQUE 

To select groundnut varieties suitable for different agro ­
climatic zones where groundnuts are tradit i onal l y gr own . 

To study response of groundnut varieties to varied fertility· 

levels . 

To study the r esistance/toler ance of gr oundnut varieties to 
pests and drought . 

Materials and methods 

Design: Split plot 
Replications : 5 
Net plot : 7 . 20 m2 

Main treatment 

F0 control - no fertilizer applied 

F1 40 k~/ ha P2o
5 

in the form of single superphosphate 

F2 20 kg/ha N+ 40 kg/ha P2o
5 

in the form of urea and single 
· • -superphosphate , r espective ly. 

Sub- treatments 

Vl - Tamnut 

v2 Starr 

VJ - Virginia R- 26 

V4 - White Spani sh 

vs Bebiano Branco 

v6 - Jonca 

The experiment was irrigated , 
•• • 

l 
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Results 

- Data a r e pr esented in Table I 

- There is no e f fect of fertilizer application on p:r oundnut 

yields under high soil fertility l evel at Umbeluzi and 

under irrigated conditions . 

- Variet~Jonca gave highest yield followed by Bebiano Br anco . 

- The varieties , Virgini a R- 26 and White Spanish gave lowest 
- · yield-if.' . '· : 

- The performance of varieties is entirely different from 
the results obtained in the year 1981 , under irrigated 

conditions . 

- Because of high soil fertility level at the experimental 
site , there was no r esponse to fe rt ilizers during both crop 

seasons of 1981 and 1982 . 

I . .. 
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Table l a . Yield of gr oundnut at Umbeluzi - 1982/83 Season 

Variety l\t1ean ;iield {kgLha} 

FO Fl F2 

Tamnut 2482 2517 2552 

Starr 2690 2430 2395 

Virginia R- 26 2370 2256 2187 

White Spanish 2604 2256 2083 

Bebiano Branco 2777 2447 2830 

Jonca 2656 2743 2777 

Table lb . Mean yield of groundnut under different fertility 
levels . 

Fertility l evel Mean yield (kg/ ha) , 
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ON - FARl\. TRIALS 

I ntroduction 

Duri ng farm surveys ,phosphorus deficiency symptoms were 
observed in groundnuts grown by small- scale farmers . On State 
farms and agr icultural research stations , the soils have very 
high l evel of phosphorus and appl ication of phosphatic 
fer tilizers did not give any increase in yield . For this reason, 
the Gr oundnut Improvement Project initiated experiments on 
far mers ' fields and cooperative s in 1981 . 

Ob j ectives 

- To find effect of phosphatic fertilizers on the yield of 
groundnut . 

To gain expe rience in working with small- scale farmer s . 

- To explore possibilities of recomnending chemical fertilizers 
to rainfed groundnut growers . 

As there arP no agricultural extension service s , on- farm 
trials would serve as pre- extension demonstrations . 

Procedures and methods 

In 1981 , the Project ~ade an effort to work with small- scale 
f a rmers and c 1)operatives and succeeded in conducting a f ew on- farm 
trials; but it was difficult to obtain yield data because of 
the following reasons: 

- severe drought caused crop f a ilure 

- it was difficult to convince farmers of our intentions to 
conduct r es earch and not to disposses the• of their land . 

However, initial contacts with farmers gave us the opportunity 
to learn how to convince them to work with us . These contacts 
also helped stunents of the Faculty of Agronomy to develop 
inter est in contacting farmers , work with them , listen to their 
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opinion on fer tilizer applicat i on to gr oundnut and conduct 

demonstration type .of on- f~r m trial s . 

The soils at the sites wher e these trials were conduct~d are 

sandy l oam with neutr~l .PH r eaction and l ow i n nit r ogen 
and phosphorus ; but high in potassium . 

A dose of 40kg/ ha of P2o
5 

i n the f orm of single superphosphate 

wa s used because if f ound economica l , farmers could afford 

to buy such small quantity of fertil izer. 

The fertilizer was appli ed usin~ pl a cement method and colla­

borating f armers were trained on the spot on how to distribute 
the fertilizer evenly. Where farmers used animal - drawn 

plough , the f erti lizer was a pplied in the furrows . The 

fertilizer was a l so broadcast and incorpor at~d into the soil 
by using a hand hoe . The farme r s l earnt the t echni quG of 

f ertilizer applicat ion very quickly . 

Loca l groundnut vr1rh.:ties were pl anted in t!'les,.., tria ls . In 

some cases the Project provided s c~d for the experiment 
ot~erwise f~r mers used their own seed . h ll the t ria l s wer e 
conddcted under rain- f ed conditions except one expe r iment a t 
Sa l amanga , in the district of Latutuinc where one of the f a r me r s 

irrigated his crop. 

Resul.1.~ and conclusions 

Data on y i e l d of groundnut are present ;d in Tables 1 and 2 . 
The y i e l d differ ence between treated and untreated pl ots was 

enormous and spectacular . 

The f a r mers noticed the difference in pod yie l d between traatcd 

and untr eated plots visu~lly . 

I . . . 



- JO-

There was a visible effect of r esidual phosphorus on crops 
that followed such as cowpea and Maiz0 . 

Th~re is a big demand of fc r tiliznrs at cooperativr farms 

wher e these trials wer ~ conduct ed . 

A video t~pc film on ~roundnut production by small- sca l 0 f a r mers, 
g iving details of success of these on- f~r~ trials, was ~adc 
by the Department of Social Communication in collabor ation 

with the Project . 

I . . ·. 

4 • I I 
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Table 1. Effect of phosphorus on yield of 
groundnut at Zonas Ver des , 1982 . 

Site No . 

1 

2 

3 
4 

5 
6 

7 
8 

9 
10 

Yield {kgi ha} 
Control Treated 

1000 3600 

900 3500 

1200 4000 

200 1000 

80 900 

900 3600 

1500 3500 

2000 3800 

1000 3400 

900 1900 

Table 2 . Effect of phosphorus on yield of 
gr oundnut at Zonas Verdes , 1983 , 

Site No . 

1 

2 

3 
4 

5 
6 

Yield 
control 

750 
1000 

950 

900 

456 

1636 

(k~l ha) 
Tr eat ed 

2500 

2500 

2500 

1500 

607 

3771 

I . .. 
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EXTENSION SERVICES 

On- farm trials 

On- farm trials were conducted in collaboration with individual 
farmers and members of farm cooperatives . They wer e advised 
on technical aspects and provided with f8rtilizcrs , but did 
all the operations theMsclves . In some cases they were given 
groundnut variet i es for the trial otherwise they planted their 
own seed . Only one va riable was introduced at a time (e . g . 
fertilize r) so that there were no interacting factors to 
confuse the farmer . The field was divided into two parts, 
one part was treated with 4Okp/ha of P2o

5 
in the forrn of 167,, 

single superphosphate and the other did not receive any 
fertilizer (control) . 

The yi0lds in treated plots were significantly hi~her than 
in the control . The r esults wer~ very convincing to the 
farmers especially as they did all the op~rations themselves . 
The sites were also used for educational purpos()s . Un1ergraduate 

students of the Faculty of Agronomy and Forestry,thus ,got 
in touch with farmers and saw the effect of improv8d farm practices 

both on yields and on farmers ' enthusiasm towards improvement . 
The experiment also helped national technicians to acquqint 
themselves with on- farm trials . The most important aspact of 
this experiment was th~t it convinc0d the ~d~inistrators of 
the " Zonas Verdes" (gracn zones) on 'riow small quantitius of 
fertilizer could increase the yield of ~roundnuts . 

!\lass Corrirnunication - radio broadcr1.sting 

Through the initiative of the Ground Improvement Project , a 
mass corn'llunicntion prograM was l aunched en.rly in 1983 . l'lri tt0n 
scientific and advisory information , meeting th. level of 
understanding of the small- scale f~rm0.rs ,was broadcast on the 
national r adio . Staff members of the Faculty of Agronomy and 
Forestry have participated ~ctively in tris program, cnch one 

presenting the subjPct of his specialization . 



- 33-

In collabor ation with the Department of Socia l Communication 

(Gabinete de Comunica ~ao Social ) , the Proj ect has made a 
video filr1 entitlP.d , "Groundnut for the Best Yie l ds" . The 

film shows an intimatP relationship be tween the small- scala 
farmer and the Proj ect and how the latter is giving technical 
advice to farmers so that they achieve high yields in groundnuts . 

Advisory Services 

The local situation of vroundnut production in Mozambique ha s 

been studied in some detail and is now clear ~ Thus , the 
Project is in a position to Five advic0 to national and inter­

national organizations on pl anning of agricultur al pr ojects 
involving groundnuts or improvements on cultura l practices 
and methods of crop production . de have infor~ation conc0rning 
the distribution of ~roundnut l and r a ces , important ~roundnut ­

growing areas , diseases , pests, product ion and mark~tin~ . 
Different aspects of groundnut produ9tion havs been studi2d 

and documented , thus , making the Groundnut Improvement Proj ect 
the '' Il-1FORr .h.TION CENT KL " on gr oundnuts and .c;r oundnut production 
in Mozambique . We are able to draw from our source of 
information and giv~ advice to whoevPr n .ods such s t rvic ~s . 
In this way we have pivPn useful advic2 to tho following: 

Institut d~ Recherches pour l es Huilcs 0t Olea~in~ux (irlrtG), 

a French scientific research institute with its headquart~rs 1n 
Paris . IRrtO will multi ply groundnuts in 1\107.ambique of 
varietie s tested and recor1~cnd0d by the Projec t . The Project 

has already multipli, d 10 tons of s ~ed of short s ~ason 
varieties i' urrumbcnc and Bebiano nranco . Groundnut s ,-,ed of 
ru .P- 12 and Natal CoM~on, planted in January on 20 ha . and 45 ha . , 

r espectively is yet to be harvested . All this SGod will be 
handed over to IRrlO for further ~ultiplication . 

Intern;:,.. tional Fund :or Agricultural ;)r:-v , lupm~;nt ( IFAiJ) of 1·'Au, 

has sought our advice on groundnut production in Mozambique 

so a s to enable the~ to pl an and progra~ their work o~ aroundnut 
s oed multiplication a t the level o~ small- scale f~rmcrs . 

I . .. 
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The National Seed Enterprise (L~S) has been th~ chief beneficiary 

on information , advice and service ~iven by the Project on 
gr oundnut varieties to be imported , che~ical treatment of seed 
~eforc planting, fertilizer application, irrigation , spacing, 
weeding , dis~ascs and harvesting . The Proj ect has work0d 
hand in hand with thP Director of the National Seed Enterprise 
i n all aspects of s~ed multiplication . 

National Directorate of A~ricultur, (UDA) is responsible for 

all matter s concerning a~riculture in Mozamhiqu2 . The Project 

has worked in clos0 collabor at i on with the Director of U~1 on 
matters concerning groundnut s.ed multiplication 

The Gr een Zones of Maputo g iv0 advice and assist sm~ll - scalo 

f a r mers on vegetable and fruit production . Sinre th~sc farmers 
a lso grow Proundnuts , the Proj ect has given valuable t, chntcal 

advice to them on how best to grow ~roundnuts and obt~in high 
yields. We have worked intimate ly with these far~ers such 
that a video fi l m "Groundnut for the B~st H~rvest'·, involving 

these farmers and the Project has been produc~d and will be 
t e l evised on the nat ional TV . 

Publication 

The Project has presented papers at International workshops 

and Conferences in Tanzania , India, Kenya , ERypt and Mal awi . 
Publicat i ons have also been made in tho local magazine, Tempo , 
and an articl e has b~en prepared for a local ~~r icultural 
journa l , A~ricultura . Work of the Proj ect will also b~ presented 
by senior agricultural scientists of the }inistry of A~riculture 
at an agr icultural conference in Porturral in April, 1984. 
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SEED !V1ULTIPLICATION 

There is a sever e shortage of groundnut s eed ' in Mozambique 
especially in the s outh0.rn part of the country in the provinces 
of Maputo , Gaz~ and Inhambane . Normally , the small - sca le 
farmers keep enough s eed for planting t he following s eason , but 

due to irregular rainfall, consecutive droughts and floods 
over the past ten years , groundnut production has been s everely 
reduced . During the crop growing period of 1982/83 , the drought 
was so sever e that a ll the crops dried up and consequently , 

the farmers had no s eed to plant . 

In Mozambique , there are no co~morcia l groundnut cultiva rs 
and a lthough the Groundnut Improvement Proj ect has evaluated 
and identified superior cultivars of gr oundnuts , these cannot 
be put into commercial production right now due to insufficient 
seed . In order t o solve the problem of s eed shortage . the 
Project r e commended ENS to buy s ,Jed of groundnut from f a rmers 
in the province of Inhambane in and around Nhaco0ngo . This 

r e com~endat ion was based on data of va riety trials which showed 
that ~ultivars selected from ~roundnut land race s f rom this 
area , e . g . Bebiano Branco , performed equally well as ~xotic 
cultivars , '.l'his l ed to the assumption that in • th~s e· l aild r aces 
the frequency of gene s and that of superior genotyp~s for yie ld 
was quit e high . This assumption has been verified by the f act 

that a l arge number of local cultivars that a r e high yie lding 
come from this area . Thus, instead of buying s ,~ed of exotic 
cultivars which have not been--t e st~d thoroughly well in 

• • ¥.• , 1 

Mozambique , it was decided tq buy . .g;roundnut land races generallyli 
r eferr ed to as Bebiano Branco and B~biano bnca rnado and multiply 

them for distribution to the f armer s . __ _ .. --•-·• - ·-·· ·-··-

I . • ... 
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Mass Selec tion 

The gr oundnut was class i f i C?d accor ding to the place of or igin, 

namely Nhacoongo and Murrumbenc , in tho Provine~ of Inhambane 
and ratimul e , i n the Province of Gaza . Preliminary mass 

se l ection was based on pod type and s eed colour. Constricted 

pods wer e separated from non - constricted ones and red kdrncls 
were separ ated from cre2m- brown kP. rnels . Thus , each popul ation 

was sequentially divided int0 four di ffe rent "pur,! line s" with 
r espect to the char actRrs in question . 

Seed of each "pure lino" was pl anted s eparately and during the 

vegetat i ve phase of the crop , abnormal ~nd diseased plants wer e 

destroyRd . Du~ to lack 0of irrigation water , the crop suffered 
from water stress , thus plants not adapted to drought were 

eliminated . The final r e sult was that unif or mity in plant tyoe 
in each " pure line" was emerging . 

At harvest , further selec tion of pl ants with constric ted and 
non- constricted pods was made . The proce ss of sele ction will 

c ontinue in cycles while n t the same time the i mproved 
" pur e lines" will be evaluated for yie ld . Fig . 1 shows the 
selection method appl i 0.d . 

.., 

Fig . 1. 

unshe l l ed 
gr oundnut 

Groundnut 
brought f r om 
f a r mers . 

Mass se l ection of groundnut 

f r ed seeds !<early maturing pl an ts 
~ ------/!~•------....:.. '-late matur ing plants 

constric ted 
pods 

\I l_...,,...--- early maturing plants 
brown seeds 1. -------"'-------late maturing pl ants 

- -,---- -r/ea r l y maturing pl ants 
1 r ed seeds ~ 

1----- ----/1 ------....._late maturing plants non- cons-
tricted pods 

br own see s -- early matur ing plants 

~late mat ur ing pl ants 

s e l ectio~ made at 
Uni v 2r sity 

1 selection to be made dur ing 

I 1983/ 84 crop season 
I 
I 
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Sowing 

Sowing started on 13 September and ended on 15 DP.cember 1982 . 
The four populat i ons of groundnut , namely , Nhacoongo , r,Iurrumbene 
and Matimule were planted by hand on a private farm at Umbeluzi . 
The seeds were pl anted along the sid,:?s of ridges so that smal-1 
quantities of irrigat ion water was sufficient for seed ger ­
mination and subsequent irrigation r equired only minimum 
quantity of water . The spacing between ridges was 45cm and· 

within the r i dge was 10cm. The seed rate was about 60kg/ha . 
and the total a r ea pl anted was 1 . 5 ha . 

I rri gation 

Application of water was by surface irrigat ion . Water from 

the River Umbeluzi was pumped up to a certain point from where 
it was l ed through canals by gravity. As the land was not 
leve l , there wer e irregularities in the supply of water. 

Irr igation was obrigatory be cause of drou~ht , but as the water 
leve l in the river was low , 

it was necessary to do so . 
f r om water stress causing a 

Roguing 

it was not possible to irrigate when 

As a result , the groundnut suffered 
drop in yield . 

During the vegetative period of the crop , abnormal and diseased 

plants wer e e liminated . Rosetted plants as well as plants 
attackad by Verticilium wilt were also r emov0d . At harvest , 
all dead plants were removed first and th~ healthy plants were 

har vested separately. 

Official visit 

The farm was vis i t ed by the Commission for the Impl 8mentation 
of the Production of iasic Seed on 1 5th Janaury , 1q83, accompanied 
by the Director of the National Seed Enterprise , Eng . Admir 
Pancas Bay. The Commission r ecommended that s aed multiplication 

should be made on a f a rm where ther e was guarantee of 

I ... 
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of irri~ation water and with infrastructures necessary for 
seed multiplication . A ~ozambican attached to seed multiplication 
as well as other support staff should be r ecruited . 

Yi e l d 

Date of planting and irrigation influenc8d thP. yield of ground­
nut . Plots that wer e planted early and r ece ived sufficient 
quantity of irrigation wat.~ r gave higher yields t han thos .: which 
were planted l a t e and received less quantity of water a t the 
critical veget ativP. phase of the crop . On average , the yield 
was 1000 kg/ ha . This s0ed will be multiplied in 1983/4 growing 
season and mass selection will b8 continued and will includa 
s e lection for early and l ate maturing plants and high number of 

pods/plant . 

I . . . 
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· TRAIN I NG 

Training of counterparts 

The Groundnut Improvement Pro j ect has achieve~ _tangible r esults 
in its training program. ~hreo graduat 0 students, now r~;­
ponsible agriculturists holding r e sponsible position in· 
agriculture or working in agricultural deve lopment program 
have pass8d through the Proj ect . Two more graduat&s are now 
under - going training in va rious a spects of groundnut vroduction 

with a bias towards br eeding and agronomy . 

Training of graduate students 

The s enior scientists of t he Proj ect give course s in plant 
bre eding and field crops to F,raduate students . The Proj ect 

also pa rticipa t e s in other fie lds of training students such 
as "Act ivitie s of July and J anuar y" and r e s earch projects for 

final year students . 

Training of Fie+d Assistants 

Three fiald assistants have been trained in the Project and 
subsequently, underwent training at the International Crops 
Research Institut2 for the Semi - Arid Tropics (IC RISAT), India . 
These three fi ~l d assis t ants had very litt l e or no knowl edge at 
all of agriculture and tha r e lated sciences; but after training, 
their scientific knowledge has increased and the ir contribution 
to agricultura l deve lopment in Mozambique is quite considerable . 

Training of Field Workers 

The Project is constantly up- grading fie ld workers that show 
potential and inter est in the ir work firs t by g iving them 

in- s ervine training and then s ending them t o ICRISAT . Two 
such workers have been ca r - marked and a r e now r 2ce iving 

training . 

I 
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In general , all the workers of th ~ Project r ece ive soma ba sic 
training , e specially in handlinR the va rious groundnut 
varietie s they a r c working with . They a r e also exposed to 
all aspects of groundnut production . 

Training of Farmers 

Our training also goe s down to thl l eve l of the farmers with 
whom we work in their fie lds or those of the coop, r a tivc s , 
giving them simple inst ructions on groundnut production 
t echnology . 

Training of District Agricultural Sup0rvisors 

Tho Project was giy.;n the r esponsibility by the Secre t a ry of 
State for Ca shew to train district agricultural sup. rvisors 
working in the ca shew growing zone in Mozambique wher e ground­

nuts are also grown . An intensive course , with syllabus , 
was organised and given to th~ candida t ~s nomina t ed by the 
Secretary of Sta t e for ca shew. The course lasted for a period 
of one week , 

/ ... 

- - . • •· 
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EDUCATIONAliTOUR BY FINAL YEA1~ STUUENTS CF THE FACULTY 

OF AGRON•r !lY, UN I VEERSIDADZ EDUARDO MONDLAN_E. _ lViAP~~o . 

MOZAMBIQUE 

I ntr oduction 

An educati onal tour to India by t he fina l year s tudents of 

the Faculty of Agronomy t ook place from 1 5 J anua ry to 18 ·-­

Febr uary , 1983 . 

Objectives of tha Study Tour 

- to a cqua int the students wit h t he r e search act ivitie s of 
the Internat iona l Crops Research Instit ut0 f or t he Semi -Arid 
Tropics (ICRISAT) , India by under go ing a s hor t cours ..: at that 

institute . 

- to f amilia rise the s t udents with r cs darch and extension 
n e twor k in the na t i onal ~gr i cu l t ura l progr ams of Ind i a . 

- to a cqua int the students with the culture and peasan t 

f a r mers of Ind i a . 

Part icipants 

The following persons pa rticipated in t he s tudy tour : 

Dr . K. V. Ramana i a h 
a Eng . Luisa Santos 

Pa ulo Zucula 

Manuel Mor aes 
Leonor Pontes 
Mar i s ao· Ceu Silva 
Marina de Noronha Panca s ­
Enoquc Nhancale 
Firmino Mucave l e 

Jul i o Quadros 
Ca rlos Bar nabe Zandama la­

Estanisla u da Silva 

Leader and organiser 
Deputy l eader - . 
Student s ' l eader 

Tr ea surer 
Trea surer 
stud t:nt 
student 
studen t 
student 
s t ud,:mt 
s t udent 

s t udent 

I . . 
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Funds for the tour 

Tho study tour was financed by the International Deve lopment 
Res earch Centre (IDRC) which provided per diem including 
travel expense s outside Mozambique , and the University which 
provied funds for r e turn tick,?ts t o India . 

Organization 

The students wer e organized into three groups and each group 
was given the r esponsibility of stuqying , in detail , one of 
the foll owing a spects: -

1 . Re search and extension in India and experience s 
applicable to Mozambique . 

2 . Basic t echnology 
a) animal traction 
b) other simple rural t echnology. 

J . Groundnut crop production in India and experienGe s 
applicable to Mozambique . 

These groups of students had th2 oppor tunity of getting 
; .. . 

" in depth" information on the nbov~ a sp&cts and , on t heir 
r e turn , transmitted informa tion s o obtained to other coll~agu2s 
in Mozambique . 

Course at ICRISAT 

A well planned short , but intensive course took place from 

18- 29 January , 1983 at ICRISAT . The students r eceived 
information on t echno~ogy ava ilable a t ICRISAT . 

I . .. 
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Visits to Agricultural I nstitutions , Farms and Villages 

After training at ICRISAT, the students visi t ed the following 

institutions in India : 

1 . All India Co- ordinated Rice Improv2ment Program, Hydera~ad . 

2 . AJ.l India Co- ordinated Sorghum Improvement Program , Hyderabad , 

3 , Operational Research Project of Dryland Agriculture Project 

(ICAR) , Hyderabad . 

4 . Andhra Pradesh Agricultural University Campus , Raj~ndranagar . 

5 , Regional centre of Indian Agricultural Research Institute 

on oil seed c r ops , Hyderabad . 

6 . Agricultural Research Institute , Raj endranagar . 

7 , Seed Technology Research Laboratory , Raj endranagar , 

·8 . Grape Research Station , Raj endranagar . 

9 . Andhra Prade sh -State Seed Development Corporation , 

Hyderabad . 

10 . Agricultura l Research Station , Garikapadu . 

1 1 . Regional Research Stat ion , Lam. 

12 . Ca shewnut R~search Station , Bapatla . 

13 . Banana Research Station , Kovuur . 

14 . Agricultural Research Station , Ambazipe t . 

15. Regional Research Station , Razol~. 

16 . Agro- Industrial Exhibition , Hyderabad . 

17 . Central Institute for cotton Res earch , Nagput . 

18 , Indian Agricultural Research Institute , N0w Delhi . 

/ ... 
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In addition to visiting tho above- mentioned institutes , the 

students_ visi t _e~ ma~:y villag0s , . contactP-d farme rs , visited----:.. 
their farms and discussed with agricultural extension pL. rsonne l 
in orde r to a cquaint thems e lvGs with extension network . They 

saw the animal - drawn agricultural i J"l plements , made by the 

village artisans , in operation . 

Some of the farm visits we_r · vcffy impr\~ ssiv1. , . e specially when 
the students saw small- scale farmers producing hybrid.cotton 

s eed and hand- pollinated the flowers thems elve s , sugar f rom 
sugarcane , etc . The students l earnt many things through 

farm visits , interacted with farmers and saw how a small- scale 

farmer contributed to th~ national food production when 

extension service s and inputs war e mad2 availabl 0 to h im. 

They saw the social life of India by visiting cultura l and 

tourist . centres of intor ~st and related to the history of 

IV:ozambique . 

Another significant aspect of the tour was to study, in detail, 

how t e chnology passes through various phases from r e search 

sta tion- operatio0~l research- on~farm trials- mini- kit program- · 

demonstration , a te . By interacting with Indian f a rmer~ and 

r esearch~rs , the s tudents a lso studied how the farming 
systems approach operates , the process of its development 

and transfer of t echnology to tho farmers . 

Seed production , processing and distribution ne twork were 

also studied . 

I . .. 
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Conclusions 

The students identified an Indian farmer as on~ who is 

overcoming the problem faced by f a rmers of t hird world countries . 

How he is overcoming the problems and b~coming self sufficient 
by applying locally dE,veloped technology was an interesting 

aspect of this study tour . The students admired the Indian 

achievement in food self- sufficiency through coordinated 

effort by f a rmers, researchers and adMinistr ators . The 

students f elt that this approach was an important one and 
should be transferred to Mozambique . Anothe r Qspect of 

inte r est to the students was how Indian r e s 0arch was oriented 

towards low- cost t echnology. 

In gener al , this tour created a very good impre ssion in the 

minds of future agriculturalists of Mozambique who are now 
occupying r esponsible positions such as agricultural r e search 

scientists , directors , t c.achers , e tc . 
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