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Abstract

The objectlve of this study was to dqtcrmlnc thc moct rpproprlate tlme
for sowing mlllet (Penniserum ppfniles) ln tlernaru. E:t-Eomu mild' an
imprOved lOcal varlerty, waa u*d and Sa8 sowll at $c cur.ntly
recommendod sPrclng of 0.28 i 0.75m. Sowlng wa! lptld ovBr
fourteen wccks (April to July) at blwekly lntstals.

Seedling emergprtoc and gnrmlnctlon werc dePcndeltt on thc amount
of moisture aveltablo. T?rrewasa curvlllnoar relatbnchlp bettreen tlme
ol sowing an6}5{t7o lrcedlng, lndlcatlng a'dehy ln headlqg nrhcn sowlng
ls done too early or tip |;E EIGCpt for the llret two rowlqgs' tlme to SOoA

heading wai polltlYety corrCUmd wtth aeumu*ttod heat unltt {r =
0.81"; iz = 66'96).

lnflectlon polnt on t|p quadt{lc curw, whlch was the best llt lor grain
yield on plantlng detc, cotlcsporded to $o Hay 24th sowings. Every

iortnight delay tn rowlrqg.ft f t|lt drb rgeulpd ln a yleld reduction ol
294 kg ha-l. Gtrln yUO wrr potthdy corn$O w-tttr establlshed
numb;r ol plentr pcr-unlt hild ilr (r = 0.Sl€;- f I S?:.

Miltet ehbuH bi romr !t!r &o llnt 5 - I nlm ol the seaaon.

lntroductlon

Millet (Pennisetutntyphoides S. and H), in spite of its importance as the basic

daily diet of rnany people in Africa and lndia, continues to receive very low

attention in terms of research. While considerable work has been done on the

influence of gowing date on the groudh, maturfy and yield of maize (Zeamays

L.) (Zuber, 1966; Bunting, 1968; Gertter and'Jones, 1970) and of sorghum

Sorstam bicolor L.) (Stickler and Pauli, 1966; Kassam and Andrews, 1975;

Millington et d., 1977), very little intor:mation is available on the etfect of

sowing date on the performance of rnillet. This has led to.the habit of trtanv

farmers Sowing with the first rain of the season. ThiS first rain of the year does

not follow any set patternrit could fatl ag earty as February or as late as May.

Thus, this chance sowiryj with the first rain succeeds in only about 8ol" of the

time ( egnapvba 1979 )Farm€rs usually give two reasons for sowing with the

first rain. Firstly,Ihey claim mat the millet sown gives greater yield and has

fewer pest problems. Secondly, the millet matures early enough to provide a

Source of food when other crops like maize and sorghum are still'growing.
These not withstanding, chance sowing with the first rain will only continue to

give an overall low vield of millet. Only experimentally determined time of
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sowing can give an increase in yield. Inls paper reports the effects of sowing 
date on growth, development and yield of Gero millet. 

Ykterlals And Methods 

The experiment was conducted during the wet seasons of 1976 to 1978 in 
Samaru (1 l o  1 l'N, 7'; 38'E). Nigeria. Ex-Bomu millet, an improved local 
variety, was used in the trials which were laid out as randomized complete 
block designs with four replicates. The currently recommended spacing of 
0.28 x 0.75m (equivalent to 50,000 ptants per hectare) was used. Each plot 
consisted of 8 rows spaced at 0.7% apartand each row was 6m long for a 
total plot size of 36,2* The four inner rows were harvested for total yield 
determination. 

Soils of the experimentai area have been previously described by Jones 
t 1973) Fen~lizer (N and P205 equivalent to 75 and 30 kg ha- 1 -respectivel;y) was 
applied at planting. 

Seven sowing dates, designated d l  -d7 (Table I) ,  were used; Sowing 
started each year on lZth'Apri1, and continued at 2-week intervals for a total 
.of 7 plantings. At each planting, seeds %re oversown but thinned to one 
plant per stand two weeks later. Weeds &y controlled by hoeing while 
plants were sprayed periodicallywith carban/ll at  the rate of j.12 kg ailha to 
control pests. 

Observations and measurements made included: percent -emergence, 
number of plants established, time. to 50% heading and plant height. 
Accumulated heat unit was calculated according't~ the formula:- 
(Minimum temp + Maximum temp) - base temperature (Arnold, 1960). Base 
2 

temperature for millet was taken as 10oC (Kumar, personal Communication). 

Results and Di.scussion 

Emergence 

T~me to emergence, percent emergence and rainfall data are shown in 
Table 1 Time to emergence ranged from 5 to 13 days arW was significantly 
longer In those sowing dates in which rainfall was below 50mm. Sowing dates 
with few rain days delayed emergence. 

Percent emergence was significantly (P 1.05) wer for the first ltwo sowing 
dates in both 1976 and 1978. The first two sowings were not done in 1977 
because of lack of rainfall, but percent emergence in d3 and dq were 
significantly (PC0'5) lower tnan others that ywr. 

The delay In emergence of seedlings at me earlier sawing dates (dr and 
d2) had to do with inadequate supply d mgisture. Water is essential for 

1 Fomulated m Vetox 85 (Shell Chemicd Co.) 



t m g  I. Ill8 tCTlCI 01 SOnNC DATE OF MUCT ON ME TO PIBBGLIYE. I C t W I ? ( A l l O S  AND U A N T  L!AELQIYk\T 

Days t o  Percent P I .  Estab. To ta l  '.-. o f  Cays +o  Corczt.* P I + .  Estab .  T o t a l  No. of 
h l n g  Date Energ. E m r q .  R e l n f a l  l o,>iq Emerq. t-t-r8>. 

/m2 , /"id 
Raln- R a l ~  

(m' Ja;; fa1  l ( m I  j a y s  

I 2  Apr. ( d l )  10 44 9 26.4 2 - - - - - 
26 Apr. (d2)  8 6 8 15 41 .O 7 - - - - - 
1oMay ( a 3 )  

0 
6 89 20 IOC. I 6 13 d l  I I 26.3 3 

4 24 May ( d 4 )  5 Q 3 22 I6a.Q 3 I I Sfl I T  31.2 4 

7 June (d7) 5 90  15 220.6 9 6 84 I 9  132.3 6 

21 June ( d 6 )  6 92 8 359.4 7 90  12 165.7 7 
7 

5 J u l y  (d ,  6 90  4 502.6 6 5 89 6 182.3 6 

Mean 6.6 63.7 13 202.9 5.4 8.2 72.6 12.2 107.6 5.2 

S E 0.55.. 3.59.' 1.4'' - - .65** 2.89.. I .17"' - - 
LSD t.05) 2.0 11.0 5.0 - < 2.0 10.0 - - . -  

** Signif icant  a t  .01 . Signif icant  a t  .O: 

ns Not s ign i f i cant  a t  0 . 5  
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germination and if adequate rnoisture is not available, germination may either
be delayed or fail to occur. This is substantiated.by the findings of Zuber
(1968) for maize and Evans and stickler (1961) for sorghum, that partiat
wetting of seeds delayed germination and that the resultaet seedlings were
weak, giving poor stands. Similar poor stand establishment was observed for
d r and dz (fable 1 ) in this study; and was also evident in the later sowings (d6
and d), despite the fact that there were no significant differences in percent
emergence from d3 to d/. Thus, there is a need'to distinguish between
seedling emergenee and stand establishrnenl while seedling emergence is
the appearance above ground of genninated seeds, stand establishment is
the ability of the emerged seedling to develop and produce harvestable
head. The lo^,er stand establishment for tlrc late sowings coulct be explained
partly by progressive.reduction in accunu.rlatod heat unit and reduction in
available nutrbnt as a result of leaching.

Ilevelopmental pilraot

Number of days from sowing to heading, plant height and accumulated
heat unit associated with ihe 14 weet< spread in dates of sowing are shown in
Table 2. ln'1976, heading occurred s8 days after planting in the first sowing
while it occuned after 62 dars in the 7th. The earliest time to heading was s5
days while the latest was 62, giving a total spread of 9 days. sirhilar spread for
1977 and 1978 were 6 and g days respectively, giving a mean spread of g
days for the three years.

Plant height ranged from 162 cm in 1977 to 243 cm in 1g76 for a mean of
209 cm and an average of 12% coetficient of variation orer the three years.
Accumulated heat units decreased with planting date indicating a general
decrease in temperatures as the growing season progressed. There was a
decrease of 48/o in heat units between'the fiist and the last so^,ing date in
1976. corresponding decreases tor 1gl7 ahd 1g7g were 07 and a6y"
respectively. The overall deorease in heat unils between the first and last
plantings during the three years was 43%.

Days to 50% heading demonstrated a quadratic relationship with sowing,
date (Fig. 1). This indicates that date of heading is delayed by dther ptanting
too early or too late. Poin! of inflection in Fig. 1 is d4 (24 May). The regression
line from first sowing date (10 April) to the point of lnf,ectbn sfnurs a negative
linear function with correlation coefficient, r - -0.91', (r2 = s3%'l ind a
regression equation, Yr = @.12 - t.Bsxi (Fig. z). This meaho that there was a
delay of 1.85 days in time of heading ror'each fortnight of sorrirq eartier.than
24 May Similarly, the regregsion llne trom pomt of inflection to ttre last sowing
date (5July) shows a positive linearfunction with acorrelation coetficient, r:
0 93** (r2 = 84%) and a regression equatbo, yi = 4't.07 + 2.77X;.This again
indicates that for.each fortnight delay in souring after 24 May there is a detiy of
2 77 days in time to heading. This srpports the findings of Bonaparte and
Brawn (1976) for maize and Kassam and Andrews (197S) for sorghurn that
delay in sowing after esiablishfigrt of raias leads to a delay in heaoirq oate.
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T*CC L C m A l l m  ClXbTlOL*T., UIUT OF WUSC DATE (I, - 4,) AND LUFFEWbT lUl7S IN M U  

EstabI Ishnent 

501 Head i ng 

Pi.  Helght 

loo0 KYI 

Days t o  emerg. 

$ Germination 

1-Rain fa l l  

No. Rainy days 

Heat Un i t  

Sowing Date 

.92*. 

- .82" 

.84" 

.6ODa 

-.dBm . 
.44 

-. 1 0 ~ ' ~  . . 
.53 

-.$"-'s 

-. 1 0 " ' ~  

Grain 
Y ie ld  

Establ ish- 
ment 

- . 84* '  

- . 7 

.OI"'~ 

.4R 

-.37"mS 

-.2ene5 

. 3 1 ~ - ~  

505 
Head I nq 

.59" 

-12"'s 

.05"" 

-. 37n.s 

. 2 1 " - ~  

.28n's . 
-.46 

P lant  
Helght 

-.34n.s . . 
-33"-* - . S l  

.g2n.s. -57.. .* 

.23"-5 - .cd .. 

.i6n.S .?6 . 

. w ~ - ~  - . 5 5  

1030 K Days t o  
Weiqht Emernence 

Percent Total  No. o f  Accum. 
Emergence Ra in fa l l  Rain days h t .  u n i t  

** Significant a t  . O 1  

Significant a t  -05  

ns Not s ignif icant  at  .O5 
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These studies however did not consider the etfect of sowing too early'

ii-.}* o"rrv in neaoing date oue to either sowing too early or.too late can be

explained parily by o^i,rghilff"ct and partly by the decrease in accumulated

heat units over the .Luion. Millet, even tnougn droughf tolerantrrequires

certain critical minimum amount ol moisture lorbptimum development' Fro{'fl

the rainfall Oata [aOie if, it woutO seem that minimum rainfall requirement

was not met at tn" npiit .o*ing dates and this could have slowed down the

developmentat processes. witi tne exclusion ol the two April sowing d-ates,

there was a highly significant negative.correlatbn (r =-o.&5: ?=42%l

between rotat heat unli! r""u*ulat6d andtime to heading (Tdbl6 3)' Heading

time increased as heat unit decreased'

Grain Yield

Thegrain_yielddataareshowninTable4'Theloweryieldrecordedin
I 977 is evident tro*'Fig. g ,nd thir certainty had to do with the rainfall pattern

Rainfall was lower ano-oio nor become constant untit about the first week in

June(Tabler).consequentty'peaxproductionwasrecordedlorthesowing
made in the tirst *"uX-oi.tune iOS) bubsequent sowings led to a significant

reduction in Yield.
lnlgT6andlgTS,bestyieldswereobtainedfromscruvingsmadernMay

which coincided witn ine tinne when rainfall was regarded as. being constant'

Thisissobecausewhile,therewasatotalof5raindaysuptill26Aprilofeach
y;r, f;i;r"t oii"r. than 50 mm, there were 15 (totat of 128,8 mm) and 11

imur ot ize.e mm1 |.1ll1 Orv., respectivety between 26 April a7d 24 May in

1976 and tgz8. Aveiag"J'ou"t ttre threayears' sowings made on 24 May

gave the highest Yield.
Sowingsmaoeoetoreandlongaftertherainsweresteadyresultedin

sig;fica;t reduction in yietd (Tabiq 4)..Grain yield, averaged across years'

demonstrateO a signiticant tuadratic ielationsnip with time of sowing (Fig a)'

This means that grai;yl"rJ ii,"i""r"d with eacn successive extension in date

of sowing, got to a p"rixiinflu"tion point on Fig. 4) and then declined. The first

natf of the cr*e is criaialt"rL"O by a positive linear function with a correlation

coefficient, r = 72ir2'= drr;i;nd 
" 

r"gr"r.ion equation, Yi: 31,6.0+ 269 5

xi (P4.o5); inoiearing-th"tda;;;"tJo ov 26e'5 kg ha- 1 roreacn]"lis[
O")ailn ''ptaniing. "On 

-tlhe 
contrary, th6 second half of the curve ts

characterized by a n"g"ti,* tinear'fui'rction with a regression equation' Yl :
2568.9 _ 2g4Xi tp i.drl and a co,etation coefficient, r : -0.86 (r2 :74'k\.

il;;;6*, ;""n'iortnigfri detay in crate of sowing dfter the rain became

' 
;fi 

:'5;|-ffi f H'rlJ' J'* Jl?flfll fi f,.Tffi"I sowi n g c o.u r-{ be e x p I a i n e d

partiv ov tne act tiiat .ore of the late sown crops did not produce flowers

whileothersthatflowered,didnotsetseeds.Thefloweringperiodcameatthe
p**.ottherainwhichmighthavewashedoffsomeofthepollen,thus
bi*"nting *arimu, se-ed development' This- 

^is. 
supported by

Batsasubramanian.ilgsgf who noted that heavy rainfall does interfere with
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seed setting. The early and late sown plants were characterized by small 
heads, fewer number of grain per head and fewer number of plants 
established (Table 1). The implication of plant establishment in yield 
reduction is obvious when it is considered that there is positive correlation 
between total yield and number of plants established (Table 5). It cw ld  also 
be inferred that since there was a positive correlation between grain yield and 
time to 50% heading, delayed heading reduced the number of days for grain 
filling. Grain yield in millet has been found to be related to duration and rate of 
filling (Egbarevba, 1979b). 

Conclusion and R e c o m m a d . t h  

It appears from this study that growth and development of millet could be 
adversely affected when sown at less than 50 mm of rainfall. Sowing too late 
into the rainy season also has adverse effect on growth because of the 
resultant decrease in heat unit. Deviation from the optimum sowing time as 
determined by when rainfall becomes constant, will lead to a decrease in 
grain yield. The longer the delay, the greater the reduction in yield. The time 
the ram becomes constant is generally dependent on its onset and thus, the 
May sowing date found to be most suitable in this study, may not always be 
the ideal. The experience of 1977 in the present study is a case in point. A rule 
of thumb, then, is that millet should be sown after the first 5 - 8 rain days of the 
season provided the spread is not more than three weeks. This will help 
elim~nate some of the failures encountered by farmers when they sow with the 
first rain. 

This work forms part of the approved research proglamme of the Institute 
for Agricultural Research, Samaru. The Director's permission to publish it is 
gratefully acknowledged. Mr. S. Ukata's assistance in collecting the date is 
also greatly acknowledged. 
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