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INTROP-CTION 

Hybr id maize call grteatly increase maize 

produc~On and fariver rlzI in Nicieria. VIn 
1983 1IITA sciantists, iln cOll -,5oration with 

-nationtaliiger ia prograins sUc-h as. National 
Cerels Researcli instituLe ! lN n(b Seed" 

ervi c, nso"tute AYf Agricultrazi Research,. 
Ahamadu Bello Unid6rs i-ty, Univcersity of ffI 

succeeded in, deLvelohg ,nd tes.tiog the f irst 

grtirtofsi'glei. cross, ;ai2,e hybrid 

Va C, - I- . he Ero e L w F.. 

fin. ally suppcried by the FeIderal Mini try of 
KEduLcation, Sc ientc- aiid iechinolao(y. Yield tri als,, 

Conducted on Res earclistations throughout 

Nige-ia i-' that: hybrid naize varieties 
performed substantiaily hett ,r, thIan thebeSt 

avai];.ble, oriial (opert-pollinatrd) Piaize 

rieties. In primary19"., ,the. task is to 

clionv inc.deiuon:;tra-e to farmers: and 

adminiistr;ts th yleld superiority of maize 

hybrids oni fawers fields The( Federal Ministry 

of Agriculture, thrnughithe National Accelerated 

Food Production Program, wi Ilbe deeply Involved 
in these nation-wide On farm dem'orstratton trials. 

Hybrid maize seed i's neither cheap) nor 

4;..ih - ~iiii k;!~ 



readily ava ilable. It mus Ie pIroducCi n a very
 

special .v isinV certain ,c.,e.J inbred parents.
 

The sped pr',c.c.d t" . f t-- ,, . . :,'. :ic
, 


1fl31ize is , . ! .; s,1 .. g}r. [ji us
 

each F:arer ,usL ourchasr u':..:hL J r.,j
e'ery 

year. If . far' r .raw5 hid lz"- as:
 

carefully ond sLil 1i , s possile, , 'arly
 

seed -uur',iaq ox mrse ii]'l be morn thon a dequately
 
rc;,aid M op....hjq k 2 y , .(. Ity:,r i. w i:,-iize 

scd pI a.a v
.d cr:, m:, ,rgo" t :a n ,'i i, yields 

and large rralci-<
 

The purpose '-his is t,-:i: -:ing' instruct
 

far ars on I 
 ot:ava-I.a"1j yt h" r' .inc 

hybrid maize. This this rsL edit r of ,.he 

-Arrsr; G W i"i. willr It ho updated 

and iiy'ovel a, W rs .-c:innntt: s n.i 

further [-a' ,"n W-r;,.i "nnO ALWit, iiqbvid imaize. 

To .... . c:,we = 
; t' iIcr"s. our knn',1cldSc 

of maize p"dju" Lci fo..r th bWO,t 'f a 

E.K. IHrtmans 
 O.L. Iyamabo

Di rector-General Di ector,

IITA. 
 A(icuriltural Science 

Federal M,;inin.try of
 
EdLtirn, Science and
 

. o5.
 



SLand Preparati on 
1. Mien. 	 After the first good raini (>201wn) 

2., Way: 	 Conventional tillage or Strip
(minin urn) tillage. 

-Tractor, :, one plow aid one disk in case 
of conventional tillage 
Ri~dgies or flat 

3, 	 Fertil ization: BASAL APPLICAHO!I 
400 kg 15-15-15 before planjiting (8 'bags) 

-Suitable soil pH 5.0 - 18.0 

-If Soil 	 pHFbelow 5.0, apply o rffime 

dolomite at die rate of 1.0 ton/iha
 
(broadcast) before diskinil
 

4!'s =~MgO kg/ha and
30- ,P ZnSC 4 ~5 kg 
are, recoriyxnded at 11ari and Gusau area. 
dtere S, Mg, and. Zn are deficient. ~ 

'"Both MgS0 4 and ZnSO4 can be mixi-d with 
the compourid fertilizer.' 

Pl ant-Ing
 
I 'Wien: After two good rains (>50inn)


Forest area :late Kirch - early April
Guinea savanna area Mid-late May
Sudan savanna area Early-Mid June.'. 

2. Ways 	 MachinePani n riaj t 
-Rowspacing :75cm 

Hill spacing :23-25cm 

AlV 



Ihqsist be straI(htne , 
planting on ri dge,
 

SRow spacing 85-90cm
 
Hill spacing 18-20cm 


-~Hand 

/ 

(Final stand :50-55,000 plants/ha). 

'3. Seed sow~ing. (65,000 seeds/ha) 
one seed/hill
-Only 


4 . Deth of Seed 3-ca 
to press well after planting in
 

case of hand planting-

Dry area :maize seed can be sown on
 

-Need 


141' 	 + + ; i!% >' ;::Y: ',! :i ! ~ :, i!! :k+ : ',!k;i ; +i"+! > I .i"+:' 

44i~ 	 i i i+V ! ~~;! i!+?~ i:;, :fiat 	oi- at side of ridge, +ii!i i:! :i, ! +';i i 

Wet, 	 waterlogg~ed area :soN seed on 
! ' i!ii i i ik i ? i'
 

I	 i: i!7+G ,i+ ~ ~
top of ridge. 1 4i:! I 	 ~
1 + -++ ++'+++ 'm 1+ -++,<++-+.+ ++,++,{,+ ,+ + + + ++ " '4, 	 I I I 1 I 1 

SEarly planting isimotn 
to avoid excess wateir and covercast, iat early maize growing 

-- 4 --	 11 '+: + + ;:+++ + 1111 

of'water around~*s 4, 	 and 444 lots'I + + + '1'++'2414'l4tage ensureK++J t 	 I' +1'I +:flowering" 

time. 
' ::i 	 1 , '411 , .'4"h. .. ....+I: 

tWeed 	 Con'trol
 
Go7 we control isessential f aood
 

mai ze yield. 

qy hericide: 
.<II 	 When: Within 2 days after planting 

(Pre-ewnergence) 



2. Name and amiount: 

Conventional -tillage: 

-Primoxtro : it. Pla 

3--Prima:,ti'a :15 1i) P'us 
Gramnaxorie (4 it./'a) 

GGnx one (Pa r-(Iuat) 4 lit./ha can 
be sprayod wi th knap-siick sprayer

*ou t 2-vweek.s 5G'forc flI owering timiu. 
-Guarrd shi~b1 shoulid be use:1 on sprayer to 

davoIdJ h_w',cide sp,,la shilly Oil maiz~e plants, 

*Hortbicide Should be spae whnsilmituei 

KY-At I ,i's o w: -irgcr ; y be nece~ssary 

1. When: 

2. Aont 

4 i-ie -ftf r~lanting (Knee height 

t-Jq~oI CANl (5 ba(,s) or 150) kg of 
O-ea ~,3bags) per hectare 

a roI'0 ma te1y one tea spoonl of CAN/per~ 
p1in tC -. 

'C 

Li kt I-3

":1 'Ili -



3. 	 Was: arid app'lication in dry soil 1Oci 

away from the plaitvs. Fertilizers ,,,jsL be 

place into SrJ 

4. 	 One addi t i.i i i cc -n .app[A i d 

on e.wa; o) ',;re fM or'ing, if there 
, :iW ( I N) ',Q~C M,,,is st.	 i .Nn O .nny n ). 

- N itr r(N) :: _1lW i along mid leaf 

all(I ti k 

•- Phosphurus( ?)r) Purplish along the 
edge K. leaf' 

- Pctash(K,O) : Yello'.qi;h aong the edge 
of Wa' 

- Sulfur (S) Paliu buds and yellowiS- top 

leave.S 

- yitri, sinam(g) tcv,i-.: g 1 Wh nt..ipes 
bet,,;,ua V',U,,,i!
 

- Zinc(ZL) :-. stripCs and pale"l, llo, 

buds u ,ua11 j i n;.d wi .hMj def iciecncy. 

Leaf 	 coloer of hiealch p,-.nt.; rut 1,e dark green until 

fl ower ng.
 

*N ieficien:y at Tloiering can reducre maize yield 

drasi:iCally. 
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3fnd K up tak; by IMiize oCirs at early growing 

state oni . 

Di~ea! :, ad Pe:: t Contirc l 

.B lost ccanui' ic wn. J. isease and insect control 

is to u,.(- reqlqwnt:hyhr or Maizea : ,i variety,. seeds 

shoul i: n .r . , 4y, a q,'st nemi, ; sd1i aisit. fl uch 

, ai ;.e -Surea,, 
Virw. hiNtish streak 

Most hybrids ar! 
resi-stant, Furdan 
may iprov"nt stre ' 

i rus infcLI ;r, 

. ri, 1,..-k'c. 1 
(low ard ) 

,..fl, " 3Srown i.> sc it
",, ",-.- Pu< .Lu:, .... 
DOW Strnput... 
cn Ane r"'gla:cri. 

at ,a r y .:;tare. 

I (. r 
, hybrids ire 

COOK&if,,!i 

hijl-
IN 

L~1 h.. ..... 

., , Volagl 
PUMA O,A h . 
le"T; ;if.>:Surane 
.U Pt..,- ,-yT 

-O't i owlard hybrids 
re susceptible to 

;',i l and 
NA hybrids are 

(1 i [In(i ) an~ .pfi r ' S 

"UrIr:cuni 
,i 
[higl and 

L mrql, ial pti(:,al 
,-rir:- 11 re '-r 

;lnd 

A lowld1 h,briis 
",usceptible W high-

t........ 

Sta1lk/car ru i. Low and I 
applicati on 
,oOn: rot di" 

i h, 
ma , caie 

s. 

• .! 1 S 



Disese/1~echor~Remarks 

oStw~u bcirevs 

1d 
csrli "de ad he~art'; somecwhafJt tcoteraW. 

pick, v'ir - tn MIti1i 50 or 
Soqt heb p Ugier ia) aras, Ard 

(S ktq/hd wa) h 
applied K 1S 

Sesaij a:2aqcn young maize Mo~st hybrid ,
 

MIn at 
jldntflL Wel 

El~ ~ b MAWn tunneiip ma 

,,La :. , ' C k: Ii 

Busseol a kamsq3 y-nfajt 

(Naor:'Krn nvsrnvi and Pla teau Nigeria) 

FI owen r 

Makc needq a lot of waLer for one( wc ~k around fl1owering. 

In case of aidry spoil napp)1enwzay irriga~tion will 

iToo rnngi wemkd :r:,rI: p reduce*'s g;yrin yiel d. 

w-i1isd'I Aly inoDelaying pavhtni val ;avaun.~ arev, 

pan- suc moiz car
caus;e K4:P st o.f :due~~ to dry andA 

hot- vyatatr at: flmywinii:) 
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Post- Fl oweri... cpt.ions 

1. 	 Adequate s;oil moisture should be maintained in 

30.-35 days after fi0ovwring 

;aiaz roots an, T.d N to break; May spray 

chemical s. 

3. 	 Bi rcddam-gj : B~i rdn Nf en cause~ a gotyil 

loss by ,a L ,ccirng Ppr tips, especially maize 

1, 	 fi e_ a ,o!l _, 

Maizp .,,i can b har'ves;ted at 25 days afteQr 

for ira i n proluc ti or' 

- Green ,ars: 25-30 d.ayb after flowering 

(earl. ;hl or rvwc;:t ccu-n "..Lj7,Y 

- r,ain: Ear~ly r.a t.Lirt ', 15 50 Ja s 

S- h . 'i ' 5-5 - 60 days 

*Grain moisture at ha'-est is usuaily 20-30%. 
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2. Phy!io .al ia turi!, 

- ',4'yinpi! bl:ack layer at the tip of kernels 

when runmve,.1 rco;I (;'. a in i SLure at. 

- All ke.rncels sus Af f:u'lly dented, with no 

sign Of n.1l 

TOO rru:Ic dil.:y ol harv'st may cause ears to 

fall down whi c'h ic mradchinie h<arves di fficult 

an, j I ;o fca 1 e#a!c'; mi miht !becoine roLt el 

3. Wa:_f.1ar VtLY.'_ 

Coitbiif hHaPin d :.)r .17 ;rla.ii re, 

:r s _iTo .. . e"t.i_Ii ze Ofj i en 

- i N sMaIl I ars , unfilled tiarnel s 

on tip. 

-Phosporu , WAYi-. d nd poorly :.,vcoped ears 

- Potash loos kernel rows ;i:J open unfilled 

tip. 

NB: Maize stalk and lea-s must be lef L -in Field for 

soil imprcvwmer . (ma nure). 



Miaz: swo'uId be propc.rly dried before shelling 

I. 	 Foreist area : Maize crib is recommended for
 

natural dr"ing *(d
an norjc. 

Savanna an..3 :i c n W> left to dry well 

i~n No KNO due to ra in c~easing around I;a1r-

vesring tim;e. 

3. 	 Ma z ar s w oul have 1o i sture around ?O'2,'

for machin,e shell inrq. Ot.her. ise, kernels 

may 	: e broken. 

1. 	 Crib, 2) Electric dryer, 3) natural drying 

in the fi PI. 

2. 	 Hanging or .. od or t. i standing frames. 

digh 	 yId,; Ch yhr-id<; car produce good yield 

only witrQ nu)d field managemernt conditions. 

Adequate level- of fertilizer (IN : 120 kq, 05NP2 

60 kq, ,rd Q0-, 60 kg/ha) and goorl weed control 
are needed. 

../ll
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Sulfur, Mg and Zn deficiency, and acid soil 

conditions way result in low yield.
 

Good se:ed bed r:'rep.atior and , ppl:iriuIp1]ant
 

stann( (50, 0 - h.,000 plant/ha) dCCoui I
55 


for 0o,- c( cc ,'rop 


Stri p : tiri ti l ao is ,::comundeJwlith
 

good wevf c:,ori using hnrlicid-,s.
 

Seed; r'oduved Pow -b ca . used
ot ibe 


as i..d for Mhe llu.,,ii , ea on yield
 

Q 114 Aneby.VG SOU..
II wcl .

Good minten ,c of !oil Frt ility is essential 

for continuca:I pruiuction of (2o0d maize crop. 

Rotation ill a Woue crop .. ch as soybean or 

c a f t~ f 1 on 6f nj.s of q" ze 

Legm' ccvv ..rnp such a s. ,,U_.na ihl.t ryecmmienonderd. 

For smo I I " ner": ia the Or sI area , al Iey c"oppiQ 

with legume tree such as Leucean_ etc. is highly
 

recomnended.
 



Ed toJd by: rs, S.K. Kii, ,ai', -u;idec, IITA 

Y. r "i ,I 

c.c-l-i s L' 1 T 

. .cci W o J ,, A. ,; o . 1iT t 

,. 

G. E C ] en1r Co..r hPtFrPP 

C. 1 A o.qrL4 n n~ P 

l.-e!..r ! 7 A i, 

0. 	 0 1o gu'r &L Aj rCINam i s IAR
"B'.uI. 



Ii 	 Ii I7 !--) 	 1 . 
cm

20-25c3 	 7 

1 	 7 

' ' S 

Fig, 1. 	 A s r,: diagjrorn of hybrid maize plan-nq .spc.e:One seed 
can be d~ropped:' ini :-.c: ¢0ee in,w,':h Ai,and movered well 

wmth sodl, "..r'd pressu.:'! 

oMc a,.ping 11..Mum~o Ran.i,-!. 000, dmslance should be 
CS 4u .!n S 4',r'-/ 

R,,"Pan!spco'ng. .conr On-::d,.stu.. osi::d on land preparation 
ond .ra i8qwup~vn, s'palcin x 25 cm oriori;n( : 7L:,)cm 

35 -P, i "- crr.90: t18 -2C) 
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