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ABSTRACT

I nvestigations were carried out for two years each at
Samaru in the Northern Quiinea and Mkwa in the Sout hern
Qui nea savannah to observe the response of groundnut (Arachis
hypogaea L.) to varying | evels of phosphorus (6, 16 and 24kg
P ha™), potassium (0, 20 and 40kg ha') and boron (0.0 and

0.5kg 0 ha " ').

At Sanmaru, increasing the |level of phosphorus from 8kg
to 16 and 24kg P ha! enhanced pod yield by an average of 23
and 16% respectively. Qher yield attributes such as nature
pods per plont, shelling percentage and kernel weight were only
slightly increased up to 24kg P hal. In Mkwa, the application

of 16kg P ha ! appeared adequate for optinum groundnut production.

The addition of potassiumfertilizer generally did not
result in increased pod production. However, at Mkwa where the
| evel of soil potassiumwas relatively |ow there was a tendency
for increased pod yield in the presence of added potassium

fertilizer.

Application of boron had no effect on groundnut production
except in 1984 at Mkwa where the use of 0.5kg 0 ha

significantly increased the haul myield.
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Chapter 1
INTRODUCTION

1.1 Origin

Groundnut (frachis hupbgaea L«) is & member of the family

.. Leguminosede., The plont is g netlve of south Africe and was

reportedly brought to the eest and west cossts of Africa by

early Spanish and Portuguese explorers (Hammons, 1973).

1.2 Plant Habit

Groundnut varieties foll into two mejJor groups:

a) the 'bunch' type which grouws erect with upright
brenches ond mature pods centercd near the maln stem,

and

b)Y the 'runner' type which is spreading in growth with
prostrote brapches and pods scattered nlonn the

branches.

However, there are other groundnut plants that are

!

intermediate in habit (Howes, 19483).

1,3 BSoil and Climatic Reguirements

The groundnut plant is known to thrive best on well-dreipad

l
and frisble sandy-loams wifh @ pH range of 5.8-6.2. The plent
requlres a lot of sunshine and regular roinfall during the

growlng pérind. A total of at least 75.0cm of rainfall, cvenly

|



distributed over o perind of asbout 110-140 days is usunlly
adequate for o good crop (Yayock,197%e Miseri et al., 1962).
The aptimum nipght end day temperature for groundnut are

estimpted a2t 20 and 3DDE, respectively (Fortanier, 1557).

|

1.4 Egonomic I@pnrtanﬁa

R

The annual world production of groundnut was estimatoed in

1983'(F.h.ﬂ., 1584) at 20 million tonnes, with India, China,
Ua8.fse, Sudan, Indonesia, Durma, Nijgeris and Zaire being the

major producing countries, in that order.

: The importance of groundnut in Migeria lies not only in its
rﬁle os a nhotentiel foreign exchange earner, but also in its use
ag a source of o4l (contains 45 = 50% 0il) and protein (25%) Tor
the country's nutritlonal requirement. In addition, qroundnut
hes important usage 1n the livestock industry as a source of
supplementary Pepd. 0OFf the estimated 59g of crude protein
ovailable per bead per doy in Nigerla, groundnut reportodly
sontributes 5% (Dlayide, 1972). With the minimum dnolily adult
requirement for protein put at 65g(Glaéyide, 1372), increased
groundnut production cam contribute in eliminating the shortfall

in the protein supply.

o 1,5. Factors Heagonéible for Low Productivity

The praduction of groundnut in Nigeris has been on the

decline since the record crops of 1966 when about 1.8 million

R



tonnes of groundnut was produced and over one million tonnes

of kernels was purchased by the then Northern Nigeria Marketing
PBoard (Yayock, 1979a; F.hA.0., 1580), Until the early 1970s, the
country was the third largest producer of groundnut in the

worlde The decline in production has been such that as at 1977
tc date the country has had to revert to importation of groundnut

products, perticularly oll, to meet her internal needs.

Various views have been put forward regarding factors
responsible for the generzlly low yields of groundnut per unit
area as well as the declining national out put. Among the major
reasons often advenced are factors reloted to climate, discose
epidemics &nd spcic-economic related considerations (Anon., 1970).
In addition ton these factors, probleme of groundnut nutrition,
the theme ©of the present study, 1s 8lso of importance in

explaining the low level of productivity recorded in recent ycars.

Surveys corried out prior to mid sixties indicoted thet
most Nigerian soils on which groundnut was produced were
inharently low in phosphorus content (Goldsworthy end Heathcote,
1963) and the presence of native potessium in adegquate amount was
esteblished (Hartley, 1937). However, more recent investigations
have shown that continuous cropping of a plece of land have
resulted in an increased demands for phosphate fertilizers than
generally recommended., It also remains true that intensive
cultivations of & pilece of land and the continuous application

of one or more fertilizer elements may, in due course, result



L

in the deficiency of other mineral nutrients sucﬁ as potasalum,
boron, etc. (Heathcote, 1972, Balasubramanian, et 8l., 1900a) «
Thus the need for the use of bolanced fertilizer uankaﬁe for
groundnuts cannot be over-emphasized. It 15 in this 1ight that
the present jnvestinetlion was initiated to determine the TeSponst
of groundnut to varying levels of phosphorus, notassium and boron

fertllizers.




Chaopter 2

LITERATURE REVIEW

It is estimoted thet a crop of groundnut yielding 1,200kg
kernel he™ ! normally tekes up from the spil an sversge of 72kg
N, 7kg P, 42kg K, 15kg Ca, 9kg Mg and E6kg 8 per hectare (Yayock
and Yusuf, 1981), Under intensive and continuous cropping of
foarmlands, this level of nutrient removed hes o considerable

exhoustive effect on the snil.

The review of literature thet follows highlights the

importance of the major nutrient elements on groundnut production.

2.1 Nitrogen

Nitrogen is essential for the growth of plants as it is o
constituent of proteins ond nucleic ocids, Its deficiency usunlly
results in reduced plant vigour and leaves as well as the
development of wniform pele-green or yellowish-green leaf colour,
which ultimately results in the death of the lower (vlder) leaoves
(Mathur, 1967).

Being & legume, the groundnut plant possess 2 special
8bility to fix free etmpspheric nitrogen by forming 2 symbiotic
assoclation with cne of the species of Rhizobium bacteric.

In this way the plant meets its nifrogen requirement and rarely
does 1t respond toc external sources of nitrogen (Wahhab and
Muhommed, 1950; Goldsworthy and Hesthcote, 1963; Acuna and

S8anchez, 1969; Heathcote and Stockinger, 1570; Yayock, 1979h).



Results of studies in northern Nigeria have indicated that
nitrogen application to groundnut moy actually depress kerncl
yield while consistently increasing haulm yield up to 30kg N ho™
(Lombin et al., 19085). However, there heve been suggestions to
the effect that where the level of soil nitrogen is known to be
criticelly low, 15-20kg N ha'1 may be applied as a starter dose
at the time of plantinn in order to teke care of the yound plants

before nodulation ie established (Oalasubremanicn et al., 1979).

2.2 [Phosphorus

Fhosphorus deficiency in groundnuts normolly results in
stunted growth, small leaf surface with 2 dull bluish-grcen colour
which in later stages becomee yellowish-green and drop. Lack of
phosphorus elso causes delayed ripening, poor fruiting and root

growth (Mathur, 1967).

Much of the land on which groundnut crop is produced in
Nigeria is invariably deficient of phesphorus and so, only
phoephatic fertilizers ere often recommended. Largely as o result

of &ts greeter solubility end its content of calcium (19% Ca) end
Sulphur (14% S) in eddition to phosphorus (6% F), Single
superphasphote has so far proved the best source of phosphotic

fertilizer for groundnut.

Earlier recommendation in Nigeris wes to apply 8kg P hn“1

under the traditional semi-intensive system of agriculture.

However, with the gradual change from the traditional farming



gystem to continuous intensive cultivation, it has been shown
that much higher rotes are needed. This trend is more so the
case with the introduction of higher-yielding vorieties as well
as the general improvement in crop manzgement proctices
(Herkness et al., 1976; Yayock, 1970; Dolasubromenian gt g2l.,

1961,

Investigations by Golesubramanion et 21.(1980b) shows that

an application of 20kg P ha™ |

to groundnut may be required untlor
continuous cultivation and good menagement proctices. Similerly,
Singh (1984) has indicated that in the Northern and Southern

Guinea savanna zones response of groundnut wes significant ot
16~24kg P ha'1. It is largely on the bases of these investigotions
that the present recommendetion which calls for the application

of 2ukg P ha~1 was formulated.
2.3 Potassium

Groundnut plants grown on snils deficient in potassium
usunlly exhibit necrotlo scorch arees 2t the margin of leofloets.
In later steges of growth, the stems near the tips of bronches
become reddish in colour, then brown and followed by the death

of the tissue (Burkhert and Collins, 1941).

The potassium needs of groundnuts in most producing areas
of Nigeris were consider.d well teken care of by the native soil
potassium (Hartley, 1937). Experiments conducted by

Dalasubremenian et al. (196808 and 1980b) have indicoted thot the



response of some crops, including groundnut, to applied
potassium under continuous cultivation in sevenne snils was
negligible or even negative. These workers were of the opinion
that the spils were rich in potassium enough te sustein
continuous crop production without the necd for external

scurces of this nutrient element.

However, responses to the epplications of potassium
fertilizers have heen evidendenced mainly on light-textured spils
developed from aeclian deposits and sandstone parent materinl
(Anone, 1977; fAnon, 1903). The need for potassium appears to be
as o result of intensive and continucus cropping of formlands
(Horkness et al., 1976; Yayock, 1970). In addition, repeated
applicetion of incomplete fertilizer may sconer then loter result
in the deficiency of such nutrients like potassium (Jones ent
Stockinger, 1976). Investlgations by Oalasubramenian et al.
(1901) and Singh (1904) reveals that the response of groundnut
to applied potassium was significant in all the savanna
ecological zones of Nigeria, Singh (1904) suggested the
application of 20kg K hu-1 under continuous and intensive
cultivation; indeed, this level forms the present recommendetion

for potassium in the Nigerian sevonna,
2.4 Calcium

Colcium deficiency in groundnut is often reflected by
unfilled pods (blindnut), the darkening of the plumule of the

seed embryo and in reduced pod development. Under severe



cases of deficiency, chlorosis, petiole break-down, wilting and
death of the terminol bud as well as root disorganisation might

result (Surkhart and Callins, 1941; Youyock and Yusuf, 1901),

The calcium content of the savanne spils of northern
Nigeria, together with the Bmount contained in single
superphosphate (19% Ca) is mostly adequate to meet the needs of
groundnut. However, unfilled pods, 8 KIn g5 caleium deficioncoy,
have been reported on sites that have become exhausted through
intensive and continucus cultivaticn (Harkness, et al., 1976).
Tenimu {(19062) observed that the application of calcium in the
form of either gypsum, lime or both to such scils without adequate
moisture dpoes not leed to # reduction of the blindnut problene
This worker, thus concluded that woter nvailaobility hos an

over-riding influence on pocd filling than does cnlcium per se.

2.5 Magnesium

Magnesium being o component of chlorophyll molecule, its
deficiency normally resultse in interveinol chlorosis of the
terminnl leoves ond the stunting of groundnut plonts. Under
severe shortoge of the element, plonts completely luse their
green colour nnd eventunlly die, Most savonno soils contoin
odequate mognesium tc meet the needs of groundnut nnd as such it
is not presently »n recommended fertilizer on routine bnsis. Out
where 1t is necessory to opply lime to the crop, the use nf the
dolomitic form (cacn3 MgEU3) to supply both coleium and mognesium

would be on advantoge (Yayock ond Yusuf, 1901).
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2.6 Sulphur

Sulphur is well distributed in the plant in the form of
proteins, volotile components end sulphate (Burkhart and
Cellins, 1941), There is good indicotion to suggest thnt
sulphur is required for conversion of reduced nitrogen into

proteins in symbioctic nitrogen-fixing legumes.

Sulphur deficiency in groundnuts often results in reduced
growth and the yellowing of leaves, similar to that of nitrogoen
deficiency. The terminal lenves nre the first to show sulphur
deficiency in contrast tc nitrogen where the older leoves or

the entire plents first show the deficiency (Mathur, 1967).

Probably no single element is more deficient in the soils
of the savenne ecologicol zone of Nigeria for groundnut procduction
thrn is sulphur. However, since sulphur is @ constituent of
single superphosphote (14% S), its deficiency is routinely

corrected ot the some time as thot of phosphorus.

247 Bugun

boron has been suggested to be 2 co-enzyme and it

stimuletes nitrogen fixotion by Azotobacter when present in the

goil ot levels up to 7 ppm (Pillei, 1967). 1t 1s also reported

to confer drought resistonce on crops.

Boron deficiency in groundnut couses what has been termed

'hellow-heart', a condition in which the intermal portion of



"

groundnut cotyledone is hollowed, mis-shappen and dark brown

in colour.

Boroun has been shown to be deficient in some savenna soils
of Nigerie. For exomple, Belasubramenign et nl. (15000)
reported a significont response to boron application ot Samoru.
But Singh ond Balasubremonian (1903) working at Mokwa observed no
such response. This investigation, is, therefore, hoped to
nscertoin the response of groundnut to boron fertilizers ot

baoth locations.

Whilst it is unfortunote that the present investigation
(which commenced prior to the new formulation for phesphorus and
potassium) could not be concluded hefore the official relense
this package of recommendation, its velue is hardly diminishoed
porticularly in view of the need to determine the individuol and

interactive effects of oll three nutrient elements.
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Chapter 3

MATERIALS AND METHODS

3.1 Experimental Sites

Field experiments were cerried out on lands that had been
left fallow for several years during the 1903 and 1904 reiny
season at two locotions ((Samaru (11011'N and D?DBB'E) in the
Northern Guipeo end Mokwe (ngnﬂn'u and DSDDb'E) in the Southorn
Guinea savanno of Nigeria)), At Bamaru, the experiment wos
conducted in 1903 at a farmer's ficld, was about four kilometors
from the meteorologicel station of the Institute of /igricultuwol
Research, but in 1904, the study wos carried out near the stotion.
Rt Mokwz, the experimente were both conducted within the lescovch

sub=5tation,

The soil physico-chemical analysis for 1903 ond 1904 at oll
the locations are presented in Appendix N, Essentielly, the soll

at Samaru and Mokwa were sandy ioams.

3.2 Treotments and Experimental Design

The treatments consisted of three levels of phosphorus
(0, 16 and 24kg P hu'1)sthree levels of potassium (0, 20 and
LOkg K ha-1) and two levels of boron (0.0 end 0.5kg O ha-1),
thus giving a totol of 10 treatment combinetions which were

replicated threg times.

VUariables were arranged in a split-plot design, with
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phosphorus as the main trectments end potassium ond boron in the

sub-plots.

Fhosphorus wes supplied in the form of single superphosphate
(0% P) and boropated superphosphate (0% P) which also supplicd
boron (0.5%0). Fotassium wes applied in the form of muriante
of potash (50% K)e H11 three fertilizers were epplied ot

planting.

3.3 Lond Preparation and Other Management Practices

The fields were disc-ploughed, harrowed and ridged ot S0cm
opart. The gross sub-plots were made up of six ridges of Gm
length, while the net sub-plots consisted of four ridges, coch

5m longe.

A standard groundnut variety recommended for each of th.

locations was used as followe:

Samaru: Samaru 61

Mokwae 3 Samaru 30

The experiment was planted on 17 June in 1903 and on 14
June in 1904 ot Sameru. At Mokwe, plantings were on O Jdune,
1803 and 11 June, 1904, The seeds were trested with Aldrex-T
and placed twe per hecle at 25cm epart to give celculated
populations of 44,000 stands ha=1, Weeding wes done three

times at each location.
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3.4 Dbhservaticns

Before plants started to flower, ten plants were roandomly
selected from each sub-plot and tagged permanently for

identification.

Using the tagged plants, the number of open flowers
nroduced per plant were recorded on three ocut of the seven tdoys
of the week. At Samaru in 1904, the height and spread of =28sch

plant were recorded at two weeks interval.

At harvest, the same tegged plants were lifted carefully
and the number of vegetative branches, pegs, immature and mature

nods were determined.

In order to determine the yields of pod and haulm, the not
sube-plots were harvested. The pods were picked and begged in
Jjute sacks separately end left oput to dry for two weeks, The
haulm from each net sub-plot wee tied together in bundles and
left tp dry for three weeks in the field before weighing. The
shelling percentage (total weight of kernels/total weight of

pods x 100) and 100-kernel weight were also recorded.

3.5 Gtatistical iinalysis

i1l data were statistically analysed using the method of
Snedecor and Cochran (1567). Treatment meens were compared

using the Duncan's Multiple Range lest (Duncan, 1955),
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Chapter &

RESULTS

The roinfall sterted late in 1903. The distribution wos
generally poor, with en early cessation (Appendix 01 and 02),
Apart from 2 slight infestetion by paresitic weed

(Algctrg vogelli) at Semeru os well es a slight ettack of tcrmites

Trinervitermes spp) at both locetions during the year, no serious

disease problems were encountered.

In slight contrast to the previous year, the reainfall in
1904 was good and fairly well distributed (Appendix 03 and O4).
However, late cessation of the rains caused some of the kernels
of 'Samaru 61' to germinate in the shell before the crop wos
lifted. After 1ifting the groundnut plants the haulms were left
in the field tc dry and these were slightly affected by the
rains. By and lerge, the crop performed better in 1904 than in

1903 at both locetions.

L.1 Plant Height

The change in height with time was recorded only at
Seamaru in 1984. The results shows that application of the
different rates of either phosphorus, potassium or boron had no
mensurable effect (Figure 1). However, 2 slight and
non-significant incresse in height was noted in the presence of
4Okg K ha™' beyand the 11th week after planting. AFter the

13th week plants fertilized with 20kg K ha'1 slightly grew
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toller than those not receiving this fertilizer.

4,2 \Vegetative Branches

ha2d1 Phuaghurua

The branching habit of groundnut at Samaru was not
affected by fertilizer phosphate (Figure 2). Although in 1904
the presence of 16kg P ha™ slightly increesed the number of
tertiary branches from seven tc nine in comparison to Okg P hn—1.

The difference was negligible.

Incrensing the level of phosphorus appeared to have no
geffect on the number of vegetative branches at Mokwa in 1903,
However, there was @ slight incresse in the number of secondory
bronches due to the application of 16kg P ha'1. The presence
of phosphorus beyond Og P ha'1 tended to hove o negetive effoct

on the number of tertiary branches in 190G.
Le2.2 Potassium

Potassium application had no effect on the branching
development a8t Samaru in 1903 (Figure 3). Even though thoe
number of primary branches rem2ined unaffected in 1904, the
number of secondary branches increased from 34 in the absence
of potassium to 37 and 39 @s a result cof epplication of 20 and
LOkg K ha‘1. respectively. However, differences were not
stetistically significant. The same trend held true with
respect to tertiary branches where the number slightly increased

from seven to eight and ten, respectively.
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In 1383 the branching develcpment of groundnut was not
affected by potash fertilizer at Mokwa. OBut in 1904 potassium
application depressed the number of secondary and tertiary
bronches by 7.7 and 0.7% when 20 and LOkg K ha'1 were applied,
respectively, but the difference was not statistically

significant.
4.2.3 ODBoron

Boron had no detectable effect on the number of branches

of groundnut (Figure 4).

4,3 Flowers

be3.1 Phosphorus

Flower production per plant tended to be higher from
0 to 10 weeks after planting, in plants fertillized with 16kg
P ha~! than when 8 or 2u4kg P ha~' were applied at Semaru in
1903 (Figure 5), But at the 11th week onwards, plants that
received 24kg P ha"1 produced more flowers than when 0 or 16ky
P ha-1 were supplied. In 1904, the effect of phosphorus was
more pronounced during the first filve (6th to 11th) weeks of the
flowering perind, where the rate of flower production recorded
was higher when 24kg P ha'1 was applied than in the presence of

elther 0 or 16kg P ha="1,

Greater numbers of flowers per plent were produced from the

bth to Oth weeks after planting at Mokwa in 1903 due to the
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application of 16kg P ha™1 than when G or 24kg P ha™1 were
applied (Figure 6). In 1904, fertilizer phosphate had no

deteetable effect on the number of flowers,
Lo,3.2 HPntassium

The epplication of 20kg K he™) tended to produce more

flowers than elther et nil or at 40kg K ha'1 in 1904 ot Somory
(Figure 7).

At Mokwa in 1903, Ancreasing the level of potessium
@lightly increased the number of flowers produced during the 6Eh
to Oth week after planting, but the difference wos not significent
gtatistically (Figure 0). At about 11 weeks onwards, the prosence
uf 20kg # ha"1 appeared to promote the production of more flowcers.

In 1904, pctasaium had no clear effect on flower production,
L,3.3 Boron ‘

The presence of boron had no measurable effect an the
number of flowers produced per plent at Samaru in both years

(Figure 9).

. The use of boron resulied in increased number of flowers
betuween the 6th to 9th weeks after planting at Mokwa in 1903,
Theresfter, production fell heleow the level recorded in the
ghsence of the nutriemt. In 19084, the response to boron occcurred
after the 11th week after planting where it tended to produce

more flowers than in 1ts absence (Figure 10).
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L. Pegs

heke1 Ehosphorus

The number of pegs increasecd from 63,2 in the presence

1 %o 69.0 and 6445 when 16 end 24kg P ha'1 were

of Okg P ha"
applied, respectively, at Samaru in 1903 (Table 1). However,
the result of 1904 shows that phusphmrua'had no detectable coffect

on the number of pegs.

Application of phosphatic fertllizer at Mokws in 1903
increased the number of pegs from 73.4 when Okg P ha=1 was
applied to 76.9 and 74.3 due to the addition of 16 and 2bkg P
ha'1, respectively (Table 2). The differences were negligibloe.

In 1904 also, the response of the number of pege to phosphorus

gloment wea non~-significant.
Golia2 Potasgium

At Samaru in 1903, the use of potosaium fortilizer hatl no
mewsurable effect on the number of pegs (Table 1). But in 1U0h,
the application of 20kg K ha"1 increased the number of pegs from
7049 when no fertilizer potash was applied to 05,9 pegs. Highoep
levels of potash did not increase the number of pegs further but

actuslly was lower than obtolmed with 20kg ¥ ha~ 'e

i
Gireater numbers of peqgs were recorded In the ahsence of
potassium than when 20 or 40kg K ha~! were supplied at Mokua in
19063 (Table 2). However, the addition of the nuirient appuearocd

to hove a depressive effect on the number of pegs in both yearag, -
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Table 1. Effects of phosphorus, notassium and boron on the number of pegs of grouncdnut per plant

ot horvest, Samaru.

Fotassium/Coron 1903: kg F :nla Mean (K) 1904: kg F :mumlt. Mean (K)
(kg he™™) o 16 24 + 3ub e 16 24 s 3.2

Nil K

Nl B €2.7 72,3 T1.3 60.1 60.0 02,2 750 7546

0.5 oo 62.3 7.7 55.7 63.2 91.0 79,0 7645 02,2
5.7 0.9

20 K

Nil OO 74.0 53.0 677 4.9 D6ebL 91.5 63.C 05.9

Dlm DD mJlm Omlq mmlq mm..ﬂ Dﬁo.m D-N.D .....N.w Dht‘m
€7.0 05.9

LO K

Nil OB 55,3 72.0 66.0 6b.b 90.5 92.0 90.0 54,0

0.5 00 66.0 Ghe3 6C.0 6641 733 7542 79.2 75,9
5.3 05.0

Mean (F) 63,2 69.0 6445 (+3.0 0245 04,6 0247 nHr.mv

C.5 OB 661 01.0
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Table 2, Effocts of phosphorus, potassium and boron on the number of pegs of groundnut per

nlant at hervest, Mokuo.

Fotessim/boton 1903: kg P ha Mean (K) 1984: kg P ha Mean (K)

Nil K

Nil O 8.7 740 753 70.0 147.3 143,5 1562 145.0

0.5 B 7543 05,7 72.0 79.0 132,2 120,2 162.0 161 .1
70.5 65,1

20 K

nNil O 62,3 7547 05.7 75.9 12L4.5 117.0 11045 117.5

0.5 B 659.3 75.0 7540 73.1 126.3 115,5 153.5 131.7
The5 124.0

40 K

nNil g 63.7 77.7 50.3 66.6 135.7 129,656 119.5 122.3

.58 05.0 6543 79.7 7647 1.7 225.,4  101.3 13641
u _.m —ﬂulm

Mean (P) e 76.9 743 (+2.6) 134.7 143,2 134L.0 nHm.mu

Bim 8 = qm.u = JrUOD



Loek.3 Qoron

Boron application had no effect on the number of pegs
at Samaru in 1903. Although @ feuwsr number of pegs were
racorded in the presence of boran in 198&, the difference was

not statisticolly significant.

At Mokwa, the use of boron had negligible effect in 1903,
but appeored to increase the number of pegs in 1904, but tha

difference wes negligible (Table 2).

4.5 UUnformed Pege

4,5.1 Fhosphorus

In 19083 the number of unformed pegs were unaffected Dy

phosphorus 2t Semaru (Table 3). But increasing the level from

1 1

Okg P ha™  to 16 and 26kg P ha” ' decreased the number of unformed pegs

hy 0.5 and 10% in 1984, respectively.

Roising the rate of fertilizer phosphate 8t Mokwa (Table 4)

1 4o 16 and 24kg ha~1 incressed the number af unformed

from Okg ha”
pegs from 21,1 to 26.4 and 29.3, respectively, the differences
peing negligible. In 1904, increasing the level of the fertilizer

1

ebove Okg ha ' had no significant effect on the number of unformad

[micinic i
'[4.5.2 Fotgasium

The use of potash appeared to lncresse the number of

unformed pegs at Samaru even though the difference were not
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Table 3. Effects of phosphorus, potassium and boron on the number of unformed segs of

groundnut per plent at harvest, Samaru.

1

t_

Fotassium/Coron 1903; kg F ha” Mean (K) 1504: kg P ha” Mean (K)
(kg ha™ ") 8 16 24 %0 8 16 24 2.5
Nil K
Nil O 36,0 40,0  39.3 3.4 4k,7  51.0 4742 47.5
0.5 B 37.3 30.3  29.3 35.0 Bbe2 6141 40.0 57.0
36.7 52.7
20 K
Nil 8 43.3 32,3  39.3 30.3 62.0 60,0 49.6G 574
0.5 B 4b2.3 55,3 32,7 43,4 54,0 5142 5446 53,5
0.9 5.5
40 K
Nil B 34.7  37.0  L6.3 39.3 60.2 6242  61.9 E1.4
0.5 B 44,0 35,0 39.3 39.4 50.6  40.5 41.0 47,0
. um.“ WH.M
Méan (P) 3.8 (+3007°  37.7 (+2.0) 56.1 55.0  50.5 (+3.5)
G.w = Umtu = MN.D
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Table 4. Effects of phosphorus, potessium and boron on the number of unformed pegs of
sroundnut per plent at harvest, Mckua.
ﬂnﬂmmmwcwﬁunuuz Mean (K) Mean (K)
(kg he ) o 16 24 +3.0 o 16 2 +9.1

Nil K _

Nil B 20.3 27.7 207 282 95.0 0L.6 90.5 9247

0.5 0 22,0 30.3 25.0 2540 0647 84,0 11645 55,0
27.0 8h.3

20 K

Nil B 137 2547 20e3 226 8645 78.0 6ha7 7640

0.5 O 163 24,3 L4L0.0 2649 79.3 6049 5662 70,8
0.7 TT.6

LO K

Nil B 24.7 27.0 12.3 21,3 Ok,7 007 0149 02.4

0.5 B 21.7 2343 b1.3 20,0 102.2 1570 Gl 105,1

Mean (F) 2141 2644 29.3 (+3.9) 000 91.0 077 (+5.0)

Dlm = NQ.J = mr.m
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sigrificant stetistically (Table 3),

At Mokwa, the number of unforwed pegs was reduced in the

presence of 20kg K ha™ (Table 4),

!&.5-3 EE-?E_E

The number of unformed pegs were not affected by the
edoition of boron @t Samaru in 1903. However, the presence of
the nutrient tended to decrease the number of unformed pegs

in 1904 {(Table 3).

Boron appeared to increase the humber of unformed pegs
8t Mokws, but differences were not significant statistically
(Table "“) .

4.6 Immeture Pods

L.G.1 Phogphorus

Raising the level af phoaphorus fram fkg ta 16kg ha‘1

had virtvally np effect on the number of immoture pods at Snmgru
in 1503 (Tabie 5). Higher level of phoaspharus (2b4kg P ha'1)

caused a non-significent increase of B8.3%. In 1904, @ negliniblo
increaee in the mumber of immature pods was recorded from 10,2 in
1 1

the presence of Okg ha o 11.6 and 13,0 when 16 and 24kg P ha™

were supplied, respectively.

However, ot Mokwa in 1903, increesing the lsvel of

phosphorus from B8kg to 16 and 24 ha"1 resulted 1n @ non-significant
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Table 5. fects of phosphorus, potassium and boron on the number of immature groundnuts
pods per plent et harvest, Samaru.
Potassium/Coron 1903: kg F .i|q Mean (K) 1904: kg F ha™ ! Mean (K)
(kg he™" B 16 24 +0.6 8 16 24 & o

Nil K

Nil B 547 53 0.0 6e7 7.0 14,0 10.0 1.1

0.5 B 7.3 7.7 0.3 7.0 12.2 11.2 10eb 11.3
-N.M _ _IM

20 K

Nil 8 113 be0 5.0 8,0 0.0 12.5 15.2 12.2

0.5 B 5.0 L,7 5.0 LeS 1.4 9.5 1.7 11.0
“‘C _—lm

LO K

Nil B Ba7 10.0 5.0 0e6 M.b 10,7 14.1 12.1

D.m m QID -H.u Q.q Qlu mm.-m- JD.U Amln JNUD
79 127

Mean (F) 7.2 7.0 7.0 nno-mu 10.2 11.6 13.0 num.mu

Dlm m = mlq ;—A.ho
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decrease in the number of immeture pods by 20.3 ond 15.2%, .
respectively (Table 6), In 1904, the use of 16 and 24kg P

- |
ha 1 increased the number of immature pods by 31.3 and 6.9%,

respectively. The differcnces were not significant
statistically. |

l|'*.6.2 Potassium

Applicotion of potassium had no pronounced effoct on
the number of immature pods @t Semaru (Table 5) and Mokwa
{Table 6), except in 1903 when the use of Llkg K ha"1 led %o &

negligible increase,
hebe3 [Horon

A reduction of about 16.3 and 1%.6% in the number af
immature pods were recorded 1n the presence of boron in 1993
at Semaru (Table 5) and Mokwa (Table 6), respectively. But
in 1904 boron had no vislble effect at Samaru, whille it
increased the number of immature pods Ey 1455 at Mokwa, the

differences were not significant statistically,

4,7 Mature Pods

ha7e1 Phosphorug

The number of mature pods per plant increased from 16,4

in the presence of Okg P ha™ !

to 23.1 and 20 when 16 and 24kg
P ha™] were opplied, respectively, at Samaru in 1903 (Table 7),

s8lthough the increase averaged 41,5 and 24.4%, respectively,



Tahle G Effects of phosphorus, potassium and boron on the number of immaturc groundnut pods

——e

at hcrvest, Mokwa.

1

Potassium/Coron 1983: kg P :ml; Mean (K) 1984: kg P ha” Mean (K)
(kg he™) 8 16 24 .10 o 16 24 +2.3

Nil K

Nil O 12.0 10.3 15.0 12.4 20.9 32.6 320 3.4

0.5 6 12.3 14,0 03 11.9 22.3 24,2 24,7 23,7
12.2 27.6

20 K

Nil B 14.0 14.0 143 14.1 21.3 19.7 157 20.4

C.5 B 10.0 10.3 73 9,2 25.1 3G.0 35 .0 32.0
__l“ Nmim

L0 K

Nil O 14,7 D7 13.3 12.2 22.4 20,6 142 21.5

U5 B 15,7 0.7 1.0 13.1 19.0 L2.0 2242 27
s By 2L.6

Mean (F) 13.0 11.0 1.7 ﬁHcoqv 23.2 304 2he0 AHA.QV

Nil O = Amlm ﬁHD.DV = NPOP AHJI@V

D‘w u = dalﬁv = NQN.H._—
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Table 7« Effects of phosphorus, potassium and boron on the number of matur

per plant, Samaru.

crogundnut pods

- - -1
Bebesiat Ao 1963: kg P ha zmm” (K) 1964: kg P he 1mm” wxu
Ckq ha™ D) 0 16 24 +1.3 0 16 2L +1.
Nil K
Nil B 18.0 26,0 24,0 23.0 162 16.5 17.9 16.5
De5 B 177 257  10.0 2044 .6 16,0 1041 16.5
lew —ml.u
20D K
Nl B 19.3 .7 19,3 17.0 15.6 10,1 10.2 17.3
.5 8 13.7. 25,7, 15.7 15,7 180.7 19,2 1G.6 18.1
18.7 1.7
LC K
N1l B 14.0 25,0 20a7 19,9 10.9 19.9 2240 29,5
0.5 B 150 22,0 210 193 13.0 16.4 21.4 1669
—u.“ um.ﬂ.—
Mean (P) 16.4 23,2 204 (+145) 16.2 17.0 1542 (+0.7)
C.5 H = 19,0 17.2
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differences were not signifilcoant statistically. In 1904,
increawing the lovel of fertilizer phosphete to 16 and 24kg
P he”Y resulted in o non-significant lncreasc of 9.9 and

10.5% in the number of mature pods.

Application of kg P ha'1 at Mokwa produced 41,5 and 2240

mature pode in 1903 and 1904, respectively. The use ef highoe
1euéi§ of phosphorus tended to have no effect on the numbrr

af mature pods (Table O).
"B,7.2 Potessium

Breater numbers of meture pods per plont were Producad

~ in the abeence of potash than when 20 and 40kg 4 ha_1 Wt T
applied ot Samary in 1383 (Table 7), although differences uaio
negligible stotistically. In 1984, potassium elightly increunsoed
the number of mature pods from 16.7 in unfertilized plots tm.
17.7 and 1047 when 20 and 40 kg K ha”! were applied,

respectively. At Mokwe, potassium oppearsed %o reduce tho

number aof pods in both years (Table £).
4,7.3 Doron

Application of boron hzd no meosurahle effuct an the
numbar of mature pods et Samaru. ut tended tou decresse thoe

fumber at Mokuwd.
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Table 0. Effects of phosphorus, potassium and boron on the number of m

per rplant, Mokwa.

ature groundnut pods

T 1983: kg P ha Mean (K) 1504: kg P he ) Mean (K)
(ka b= 0 16 24 +2.3 0 16 2 +1.5

Nil K

Nil B8 LL,3 36.0 50.0 L3.4 23.54 26.3 2he9 2L.5

05 0 1.7 L5.3 3747 41.6 23.2 20,0 217 21.6
nm.m Mw.u

20 K

Nil O b1.3 L3.7 43.0 4247 19.0 10.6 2547 211

05 0 36.3 403 27.7 34,0 21.0 10.4 2243 2J.0
30.7 21,0

L8

Nil B 41.0 b2.0 32.7 30.6 20.6 2049 23e3 2he3

0.5 8 Lb.3 33.3 37.3 303 205 2643 11.0 19,3

. lm NA.

Me=n (F) 41,5 40,1 18.1 (#1.0) 22,0 210 2145 (+1.5)

Nil B = 41,6 (+1.0) 23.4  (41.3)

Ue5 B = 30.2 20,5
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4,0 Shelling Percentage

t.0,1 Fhosphorus

In 1903, increasing the levecl of phosphorus from Okg to
16kg P ha"1 slightly increased the shelling percentage at
Samaru (Table 9), In 1904, it increased from 70.2% in the
presence of Okg P ho™' to 72.0 and 71.2% when 16 and 2lkg P
ha“1 were added, respectively. The differencee were not

significent statistically. = (

Additional phosphorus beyond the Okg P ha'1 had no

detectable effect on the shelling percentage at Mokwa in 1904,

though in 1583, highest level increased the percentage (Table 10),
L.D.2 PFotassium ‘

In the absance of potash fertilizer the shelling
percentage recorded in 1982 wee 63.0 whlch was increascd to
G64.7 and 65.5% in the presence of 20 and &0kg X ha"1,
respectively. The differences were not gsignificant statistically.

Fotesh bad no effect on the shelling percentage at Samaru in 1904,
. : i . _

The use of potash ot Mokwa appearcd to decrense the
shelling percentage in 1583. BAut no detectable effect was

recorded in 1904, i
L.0.3 Boron

Horon application at Samaru raised the shelling percentage

slightly in 1903, but had nheutral affect in 1904,



Table 9. Effects of phosphorus, potassium and boron on the shelling percentage (5)) of

groundnut ot Samaru.

L3

Potassium/Coron 1503: xﬂ|m|:mla Mean (K) 1304: kg P he™? Mean (K)
(kg ha™1) o 16 2 40,5 o 16 24 +0.5

Nil K

Nil B 60,0 63,7 577 607 712 724 7249 7242

C.5 B 65.9 6661 63.7 65.2 701 73.5 714 716
63.0 7.8

208

Nil E Eh.O 6345 66,3 64,9 69.9 717 72k 713

0.5 B 63.2 68.5 1.3 Ehe5 70.1 71.4 719 7142
[ T2

LK

Nil B 67.0 6647 63.7 6540 6941 7143 6540 7041

Ce5 B 65.7 64,0 65.7 65,1 70.9 71.6 GCe2 70,0
65.5 70.3

Mean (F) Ehk.6 6545 E3.1 nHm.ru 702 72eC 712 nHD.q

Nil B = 6340 (+0.b) = 7142 (40.8)

Ce5 B = 64.5 = 7.1
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Table 10. Effects of phosphorus, potassium and boran on the shelling percentapge (%) of

arcundnut at Mokwa.

-

Potassium/Coron 1563: kg P ha™" Mean (K) 1904: kg P ha™ ) Mean (K)
(kg ha~ 1 G 16 24 +2.5 B 16 24 40,6

Nil K

Nil O 60,5 7.2 77.0 7242 65.0 65.7 6042 66.3

C.b 8 7C.0 79.9 “79.8 752 65.5 6642 6546 £5.0
93e7 66,0

20 K

Nil O 75«5 65.3 73.0 7246 £5.3 69.0 GGel 66.0

0.5 8 56.0 73.0 80.8 7041 E4.5 66.6 6E.3 £5.0
71 b 66e3

40 K

Nil1 g 70.0 7542 69.3 7he1 677 65«9 E7«5 £7.1

0.5 8 67«0 51.2 70.0 65,7 €5.0 66ebh 5.5 65,9
.5 BEe5

Mean (F) £69.0 65.4 75.7 nHm.av 65.6 6647 66,6 (+0.9)

Nil O = 73.0 nwmomu = 6647 nwn.mu

mlm _D = .M_U.u = mmlm
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At Mokwo, boron tended to decrease the shelling perceniaogo,

Blthough differences were negligible statistlically,

4,9 100-Kernel Weight

4.9.1 Ehosphozus

No change in kernel weight wes recorded ot Samaru by
increasing the level of fertillzer phosphate from Okg to 16

or 2bkg ha™

in 1903 (Teble 11). In 1504, increasing the level
of phosphorus from Bkg to 16kg hEl"'1 produced 2 non-significent

increame (4.0%) in weight.

Increasing the level of phosphorus fertilizer above Okg

1

P ha”  had an effect on the kernel weight at Mokwa in 1903

(Table 12). A slight increase from 40.7g in the presence of

1 1

fkg P ha”  to 49,3 and 49.8g when 16kg and 24kg F ha™ ' were

applied, respectively, 1904,
ha9.2 Pgotassium

Fotasaium fertllizer wos found to heve no visibloe efiect
on the kernel weight of groundnut, except at Mokwo in 1903 where

the addition of 2%g K ha'1 tended to Increase the weight.
4.9.3 Boron

Application of boron had no defectable effect un the

kernel weight.
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Table 11. Effects of phosphorus, potassium end boron on the 100-kernel weight (g) cof
grouncdnut at Samaru.

Potassium/Coron 1503: kg F :mH_ Mean (K) 1904: kg P ha™ Mean (K)
(kg ha™") D 16 24 4045 o 16 24 4045

NiL K

Nil B L7 31.2 34,5 3345 L1.3 LG9 L2.0 L1.4

Ce5 B 35.0 3045 33.0 35.5 37.9 0G4 L3.2 40,5

20

Nil B 34.3 304 33.1 35.3 30.1 LO.0 Le9 39.9

0.5 B 32,3  35.0  32.5 33,5 39,5 41,1 b2t 41,0

EIN L0.5

40 K

Nil O 37.0 331 34,0 35.2 hi.2 L2.0 302 LOLG

0.5 B 35.9 33.6 34.6 3be7 1.1 b1.6 L2441 1,6

Mean (P) 35,2 35.1 33.0 nHaoAV 39.7 £1.3 145 Awnomu

Nil © = 3.7  (+0.4) = 0a6  (40.4)

o5 8 = 34,6 = 41.0
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Table 12. Effects of phosphorus, potassium end borcn on the 100=kernel weights (g) of

proundnut at Mokwa.

Potassiun/Eoron 1903: kg P_ha”] Mean (K) 190k: kg P_ha™ Mean (K)
(kg ke~ 1) g 16 24 140 0 16 21, #1.3

Nil K

Nil O 62.4  59.80 601 60.0 b0.0  L6s6  5C. 40,7

G.5 O 55,7 545 5640 5547 40.1 511 51.4 50,2
502 9.5

20 K

Nil O 62.5 56,0 5040 59.4 40.4  53.0 52,3 5142

0.5 B 62,0  B1sb  65.7 630 49.h  bhaO L35 476
61.2 T5.5

40 K

Nil O 54,5  59.0  57.7 57.3 b6.5 51,1 491 4045

0.5 B €3.5 60,7  57.5 60,6 47.7  49.3  ULG.3 47.0
36.5 5046

Mean ﬁ_uu B0e1 50.0 mmwl.-._. n”d umv FDOA L9,.3 40,0 ﬂ.—..ﬂl_wv

0.5 B - 59.7 40.5
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k.10 Pod Yield

be10s1 Phosphorus

Pod yield increased from 953kg ha"'1 in plots of

1 to 1263kg and 10L6kg ha"'1 ot Somaru

fertilized with Okg P ha”™
in 1903, when 16kg and 2hkg P ha'1 were applied, respectively,
(Teble 13). Even though these incresses overnged 32.5 and

9.M, respectively, differences were noct stotisticnlly significont.
Increasing the level of phaosphorus in 1504 from Okg P hu-1 to

16kg and 24kg P ha'1 similorly resulted in non-significant pod

increases, averaging 13.5 and 22.5%, respectively.

Fod yield was increased (by 6.0%) from 1493kqg ha™1 in the
presence of Okg P ha'1 to 1594kg in plots supplied with 16kg
1

F ha”™ ' at Mokwa in 19083 (Table 14). Oeyond this level of

phosphorus, there was o reduction in yield (by 9.4%). ARoising
the level of phosphorus from Okg P ha™' to and 2Lkg P he™! in

1004 slightly increased pod yield by 3.5 and 2.9%, respectivelye.
L,10.2 Potessium

There was o negligible effect of potassium on yicld
beyond the 1111kg and 1220kg pods he™) recorded in the abscnce

of the nutrient in 1903 and 1904, respectively, 2t Semaru.

Compared with o yield of 1453kg ho™! recorded in the
sbsence of potash fertilizer at Mokwa in 1983, the use of 20kg
K hn-1. caused o non=-significant yield increaese by 6G.6%. A

higher level of potash did not lead to & further increase in
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Table 13, Effects of phosphorus, petassium end boron on the pod yield (kg ha™

at Somaru.

1

) of groundnut

1

J

Potassium/Joron 1903: kg P ha” Mean (K) 1904: kg P ha Meen (K)
(kg he™ 1) 2 16 24 +69,7 0 4716 24 +37.1

Nil K

Nil B 995 1270 1013 1082 1150 1241 1369 1256

0.5 8 1176 1339 a75 1130 915 1263 1377 1105
EEkE 1220

20 K

Nil B 1246 1039 1021 1102 1002 1116 1120 1005

Cebs O 640 1264 976 963 "N 1193 1305 1250
1032 1166

X088

Nil @ 009 1265 1321 1250 1172 1193 1216 1194

0.5 A8 766 1403 1071 1000 1015 1271 1305 1224
119 1209

Mean (P) 553 1263 1046 (#147.7) 1072 1213 1310 (+55.5)

Nil B 1117 (456.9) = 1177 (430.3)

0.5 B 1050 = 1219



Table 14, Effects of phosphorus, potassium and boron on the pod yleld (kg he

-1

) of groundnut

ot Mokuwa.
Potassium/Ooron 1503: kg P ha™ Mean (K) 1904: kg F ha™ Mean (K)
(kg h=™h) 0 16 24 (+00.7) 8 16 24 +67.5

Nil K

Nil B8 1545 13061 1402 1470 1518 1570 1C59 1652

G5 8 1616 1381 1313 1437 1936 1625 1966 1042
1453 1747

20 K

Nil B 1347 1052 1440 1549 1572 2101 1507 1727

Ue5 B 1604 1503 1301 1543 1014 1659 1713 1725
1545 1720

L0 K

Nil @ 1145 1414 1212 1257 1737 2119 2053 1570

0.5 8 1616 1553 1280 1616 1554 1019 1736 1836
1637 1903

Mean (F) 1493 1594 1352 nHDQoDv 1755 1017 co6 nﬂumomv

Nil B = 1425 anmoru 1703 mHmwnau

0.5 8 = 1534 1002
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|

pod yield. Qut in 1904, application of 20kg K ha-1 had na

pronounced effect, although reising the.leuel to LOkg K ha™
increased the yield by 8.%. Differences were, houever, nut.
stati::ically eignificant.

4.10.3 Boron

The use of boron at Samaru tended to depress yield in
1963, although its effect wos statistically negligible. UWhile
in 1984, it slightly increased the pod yield from 1177kg to

1218kg ha'1, thus avieraging 3.6%.

Application of boron increased pod production by 7,685 ot
Mokwa in 1983, olthough this differepce was stotiatically
insignificant. In 1504, boron hed no detectable effect on

pod yield.

4.11 Haulm Yield

bheil1a1 Phosphorus

The application of Okg P ha'1 gt Samaru in 1903 resuliad
in the production of 1722kg of haulm; higher levels of
phosphorys tended to reduce haulm production. Haulm yield wasg

increased (by 10%) in 1964 from 3535kg ha~ | in the presence of

t}

Okg P ha” ' to 33502kg at 16kg F ha"1 (Table 15). Application of

2bkg P ha"1 appesared to have @ depressive effect on yield.
|

The use of Okg P ha"'.I resulted in the production of 3070kyg

of haulm at Mokwa in 1903 (Table 16), Higher levels of
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Table 15, Effects of phosphorus, potassium and boron on the haulm yield (kg :nlau of
orouncnut at S5amaru.

1

Potassium/Coron 1903: kg P ha™' Mean (K) 1904: kg P ha Mean (K)
(kg he™) 8 16 24 +00.0 o 16 24 +139.3

Nil K

Nil B 1671 1973 1785 1005 3195 4734 3600 3070

0.5 O 1411 1685 1203 1366 3102 3090 3306 3A09
7568 379

20K

Nil B 1606 1252 2175 1670 3535 3740 3292 3523

Ge5 O 1960 1641 1551 1720 3403 3340 3222 3351
7895 3437

L2

Nil 0 1752 2002 1463 1735 3936 3522 3346 3735

0.5 B 1925 1975 1673 1050 3076 3771 3170 3600
750 3672

Mean (P) 1762 1721 1642 (+100.3) 3535 3502 3351 (+240.3)

Nil B - 1742 (+6641) = 3709 (+113.0)

0.5 B = 1640 = 3403



53

Table 16. Effccts of phosphorus, potessium end boron on the haulm yield (kg :mlgu of groundnut

ot hMokwa.
Potassium/Corcn 1903: kg P_ha™" Mean (K) 190b: kg P ha™) Mean (K)
(kg he™ 1) 8 16 24 +99.6 0 16 24 +126.3

Nil K

Nil O 3232 2795 2929 2905 2740 2020 2604 2724

0.5 B 2563 2626 2155 2501 3200 3303 2909 3140
2703 2530

20

Nil O 2062 3367 2525 2910 3007 2626 3159 2924

0.5 B 2963 2963 3030 2905 3204 3479 2000 3150
2552 3057

sk

Nil O 3333 2096 2593 2544 3205 2061 2710 2925

045 B 3064 3603 2525 3064 2908 3639 34L2 3330
3002 3120

Mean (P) 3070 3042 2626 (#150.0 3059 310 2530 (+103.2)

Nl O - 2940 (+0143) = 2857 (+103.2)

0.5 B - 2077 = 3220

L.S.0e (2t P = (,05) = NS - 299.4
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phosphorus decreased the yield. In 1804, the yleld was

increased from 3059kg in plats supplied with Bkg P ha™! ta

3110kg in the presence of 16kg P ha~ 1,
| |
4.11.2 Potassiun |

Potassium fertilizer increased the yield of haulm from
1500kg ha_1 in the ahsence of the nutrient to 1693kg and 17590kg
ha"1 when 20 and 40kg K h'cl""I were amplied, respectively, at
Samaru in 1903. ODifferences were not stotiaticelly significont.
In 1904, fertilizer potash did not scem ta have eny effect on

haulm production.

At Mokwa, potassium Increased the yield from 2703kn in the
control treatment to 2952kg and 3COZkg when 20 and 4Okg K ha™
were applied, respectively, Also in 1904, the yicld was rainoed
from 2930kg in the absence of K to 3057kg and 3120kg ha™ ' when
20 and L0kg K ha™" were gpplied, respectively. However, tho

differences were not statistically significant.

boe11.3 Boron

The use of boron tended to hove o depressive effrct un
haulm production. However, at Mokwa in 1904 the haulm yield
increased significently by 12.7% by the application of this

microg-nutrient.
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Chapter 5

DISCUSSION

5.1 Effect of Phaosphorus

Vegetetive growth was not affected by increasing the lcovel
of phosphorus from Okg P ha™! to either 16 or 2bkg P ha™1 1in
1903. This may be explained on the basis of rainfall during
the crop growth period (Appendix 01-04). The fertilizers
applied could not be effectively uwtilized for growth and
development of the crop due to inadequate and unfavourable
distribution of rainfell. But the more favourable reinfall in
1904 tended to support more vegetotive growth, Although
increasing the level of the fertilizer from Okg P ha'q to 16kp
F ha'1 slightly incrensed the number of vegetotive branches in
that year, differences were not significent stetistically. The
some trend was recorded for haulm yield, wheree the highest
yiclds were cbserved when 0 and 16kg P ha~" were applied in 1903
and 1984, respectively. Avnllobility of nutrient elements in
1904 as o result of more favoursble rainfall may be the recson

for higher level of response in that yeor.

Flower production per plant appesred toc increase with
increasing levels of phosphorus., The less favourable roinfull
in 1983 might be the likely faoctor that set limit to high flower
production at 16kg F ha—1. Cecause in 1984, when rainfall wes

more foirly distributed, the use of 24kg P ha™" produced the

o —————
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highest number of flewcrs at Samoru. However, at Mokwa flowcy
production incresscd with incrensing levels of phosphorus, up to

16kg P ha~ 14

Pod yield increased by 32.5 and 9.7% when 16 and 24kqg P ha'1
were epplied, respectively, in 1983 ot Samaru. Similarly,
increasing the level of phosphorus in the following yenr/Er:E 16
ond 24kg P ha'1 resulted in ped increases sveraging 13.5 and
22.5%, respectively. This result agrees with the report of
Bolesubramanion et al. (1900a) and €(19681), and Singh (1504) to
the effect that application of 16 to 2b4kg P ha'1 increased the
vield of groundnut significantly. Kt Mokwa, pod yield increococd
with increassing levels of phosphorus, up te 16kg F ha'1 when Go0
and 3.5% increase in pod yield were recorded when fertilizer

levels were roised from O to 16kg P ha™' in 1903 end 1904,

respectively.

5.2 Effect of Potassium

Pod vyield, 100=kernel weight and number of mature pods
were not affected by the application of potassium 2t Samarue.
This finding contrasts the report of Oalasubramanion et ol.
(1901) and Singh (1904) to the effect that the response of
groundnut to applied potossium wes significant. The lack of
response to potassium at Samaoru may be expleined largely by the
presence of high level of aveilable soll potassium at the
experimental sites which had previously been left fallow for

several years (Appendix A). However, at Mokwa the use of
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potassium increased both the pod and heulm yields, although
differences were not significent. The reason for this rosponse
moy be attributed to the low level of exchangeable potassium in

the Mokwa soils.

5.3 Effect of Boron

Boron was found to have no measurable effect on pod and
haulm yields. Other yield attributes were also not
significontly affected by this fertilizer at Somaru. The rosulis
gpparently contredict the report of Oalasubramanion et ol.
(1900b) who indicoted that groundnut crop gave significently
higher yields with boron in fields thot have been under
continuous cultivation. However, this investigation was
conducted on land that had previously been left fallow for
several yesrs. This may infer that the lack of response to
boron may be due to its high initial content in the scil, Tho
use of boron at Mokwe increased the haulm yield significantly,

but pod yield increased only slightly.



0

w
Lo it
=
%,

Chapter 6

SUMMLRY AND CONCLUSION

Groundnut pod yleld increased by an average of 23 snd 165
when 16 and 24kg F ha~! were applled at Sameru, Other yiold
ettributes such s mature pods per plant, shelling percentogo
8nd 100-kernel weight were only slightly incressed with_3
increasing lovels of phasphorus, up to 2bkkg P hagq. At Mokuwa,
pod yield increased wlith inﬁreasing levels of of phosphorus up

toa 16kg P ha'q. ipplication of this fFertilizer above Okg P ha"1

did not have @ posltive effect on other yleld components.

The use of potasglum and boron fertilizers on sites that
had been lcft fallow for several years had no epparant advonioge
on the production of groundnut at Samaru. However, there is
good lndigatlon te suggest that spplication of potassium

Increase pod antd haulm yiclds at Mgkwa,

In conclusion, the investigation has shown that application
of 16kg P ha"! alone at Semaru is sufficient to increnase
groundnut yield on 2 fallow land, while at Mokwa the use of

16kg F + 20kg K ha"1 is necessary for increased yields,
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fippendix h. The physico-chemical properties of the soils
sampled from the experimental sites at Samoru
and Mokwa in 1963 and 1904,

Soil Charecteristice - Samary Mokwa
1983 1904 1903 1904

(h}atEr) : _ 6.2 5-1 5.1 50"‘

Exchengestile Catione (Meg/100g) |

Ca 1,996  1.021  0.823 1447
Mg 0,790 0,732 0.200 0307
K 0,120 0.202 0.051 U007
Na 0.091 0,087 0.003 0,100
C.E.C. (Meg/100g) U 50 6.1 D5 7ab
Org. Carbon % | 0.82 D00 D49 0,50
Total N (¥) unit | 0.0323 0.0kk& U,0197 15,0230

fvailable P (ppm) - L,305 L.63 ha37 11631

Mechanical Composition (%) _
Clay ) 10 6 b
511t 39 L2 11 13

Sand 53 L0 03 03
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Appendix 8.1 ¢  Deily rainfall et Samaru, 1903 (mm)

Dote May June July g« Sapt.
1 - - - 2.1 2.0
2 - 9.0 111.[] 35.0 -
3 - Ll‘.a Ta 1&-5 -
II- - A 9.7 1.1 ‘1.1
5 - - E.G ﬂ-ﬂ 21lD
6 - - - - 11,3
7 - - D.g 27.0 -
B - U.Z U.3 ﬂnS 16.3
9 - - - ~- -
1[] - - 10.2 17.5 -
Total - 14,0 Lba7 50 .0 5147
‘11 3.5 7.“ D.a - 2.6
12 1644 - - - -
13 - - 0.3 - 7.
14 15,9 - - - -
15 - G.6 - - 12.0
16 - - GQD - 1n.U
17 001 - - - -
10 _ - - - 404 beG
19 - - - 21,0 1.6
20 17.2 - 1.2 1446 -
Total 5"!.1 1&.0 003 07.0 3«'3.2
21 Ve’ - -, - -
22 - - 10.4 0.5 -
23 2.0 - - . 6.2 -
24 3.0 24.5 - - -
25 - 1.0 De5 26,3 345
26 1.3 - - 24,7 -
27 - - O3 - -
20 Dlg 17-1 27.[] 19.2 -
29 - 37 Ge3 - -
m —— - - L -
31 l'l'.[] - - - -
Total 19.2 453 52.5 76,9 345
Grand
Tatel for o :
the month 743 - The3 10745 259,7 93.4
Totel for the yesr = G00.2
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fAppendix 0.2

Datly Rainfall ot Samaru, 1904 (mm)

Dote Mar Apr May. dung  July fug. Sept. 0Oct.
1 - - - 3e7 Ge1 - 16.0 -
pd - - - - Tr - - hg.ﬂ
3 ‘ﬁ' " ma . - - L - - 15.8
) - - - - 70 - 215 -
5 - - 39.0 2-2 3-0 23.3 U.? -
& - - - Oebs | - - 1345 -
7 - - - - - - - L
(4] - - 106.0 - - 49.0 - 5045
g B2 - 2.6 - [, - - 9.2

10 - - - - - 7.0 » 00
Total el - 59,6 ol 10&9 Gg!1 61e7 1245
11 - - - b 17.9 - - -
12 - - - 18.3 Dag -~ - -
13 - - - 1.0 13.0 - - -
1k - - - - 20.4 L - -
16 - - - - - 8.1 - -
17 - - 25.0 - | - 10,0 27.0 5340
1‘} - - - - - - - -
19 - - - C.b 7.2 b - -
20 - Tr - - 7ol - bab -
Tﬂtal L - 25 30.5 65.5 32.5 27.6 53.0
21 - 1.3 e - - 12.6 33.6 -
22 - - - 10,0 h.2 - - -
23 - 309 - 0‘2 ﬂ.‘i - b -
2“ - G.Z L - 2305 5-? - -
25 - - 5.7 - 1.2 Ceb - -
26 - 14.0 3.5 Cel - Tr 25.5 -
27 - - - - 6.5  w 3.0 -
28 g 1.7 bcﬁ Ll 15.5 - 2.1 ol
29 - - - Tr - 14,5 35,5 -
30 - G.D 0.5 i 3&.0 12.1 - -

Total ~- 301 1ha3 10,6 004 32,9 99,7 -

Grand Toral Ly _ |

for the . ' ! ' '

month 5.2  30.1 98,9 55,4 173,0 15041 08,0 177.5

Totael for the year

= 0000
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Daily Rainfall at Mokwa, 1963 (mm).

Date ApTe May June July AUg e Sopte Octe
1 - - Be2 - ” - -
2 - - - - - - -
3 - = 20,5 7.3 13.9 Golt -
4 - - - - - - 15,2
5 - - - 4.3 1.5 17.6 -
6 - - - h.u 20.!‘ 2."' Lo
7 - 1{].1 - - - - -
D - - 1-6 5.6 1?-“ 15.? -
g - Ol - - Dol - -

10 192 566 - 2v3 ' Owks -
Total 12 1661 303 23.6 53.7 "3.5 15.2
11 1.3 L 27¢"4 1.0 e - -
12 - 15‘5 - - - 9.6 —
13 - 12,0 26,4 = - e @
14 - - - 1.3 - - -
15 - 20,0 - - - - -
16 - 5.3 12 - - Iuls -
17 - - - Ue7 - 30.6 -
10 - - - - - - -
19 - 14.0 1246 - 20,4 be5 -
2D - - G.S - 1".2 - -

Total 2u5 75.0 60.1 E-? !62.6 5‘*.5 _‘:'_.

21 - 1"*.0 - - - - -
22 - 5,2 - - B 22,5 a
23 - - - - - v -
24 - 745 - - - 3640 -
25 - - 77 ~ 7ol 3240 -
26 - - - - - 30.0 -
2‘? Lo 22.3 - bl - - —
20 Oe3 - - L - 0u3 _
29 - - 5.3 - 1.“ 17.5 -
30 - - - - - 042 "
31 " # p “ & - -

Total 03 53.0 13.0 - 0.0 138.3 -

Grond total

for the : o

menth 10.0 139.5 19,4 27.3 105.1 236.5 1542

Total for the yeor = 654.2
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Daily rainfell ai Mokwa, 1504 (mm).

Date Mor. Npre May June  July Aug.  Septs Oct,
1 - - 14,6 13.6 48 - - -
2 - - - - 42.1 - 03 =
3 - - 33-9 - - b 7.7 2905
b - - - - - - Qub -
5 - - - - - - - -~
6 - - 3040 13.& - 003 - -
7 - - - - - 7.7 - 12.4
0 - - 11.5 - - - - -
9 - - 1,9 1.2 50,3 - - -
10 - - - - 0.2 - - 40,7
Total - - 91,9 28.2 5.4 0.0 1299 2.0
11 - G2 G.2 De2 52 - 3.2 -
12 - - - - | - - 5440 4546
13 - - - - - 3.6 - -
‘“4 - - - - 25'3 bl ""112 1'5
18 - 9.6 - - 10.0 - - -
16 - - - - X - - 0-7 w
17 - De3 - R - - -
18 - - - 17.6 - - - -
19 6“.2 bl 3.5 - gu7 - . 23.{]
TUtﬁl 6&.2 16‘1 9-7 13.1 50.2 15.0 1[37.? 73!9
20 - - - - 6e7 - - 11.9
21 - - - 15,2 - 3.2 9.0 -
22 - - - - 18.5 - - -
23 — 8.2 - — - Sh.h . - -
24 - > 2043 - - - - -
25 - - - 0.9 - 19,6 - -
26 - - - - D7 1.b - -
27 - - - - 18,0 5.3 2.3 -
20 - 3.ﬂ - L -~ 1.2 - -
29 - 3.2 - - - 3L,2 - -
30 - - - 20,6 - 17.2 LG -
31 - - b — 2.“ — b L
Total = 15.2  20.3 36,7 46,3 140.9 16,3 11.9
Grand total
for the _
month Bhe2 31,3 129.9 03,0 179.9 164.3 1296 1G65.4

Total for the year

9“7.6 MM,
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Appendix C. SHORT DIOGRAPHY Mohammed Gidodo HASSAN
Name : Mohammed Gidado HASSAN

Date of Oirth 7th fugust, 1957.

Ousiness .ddress Department of Agronomy,

fhmadu Ocllo University, Zaria.

Home Lddroess

No. 2Kakar Street, Tudun 4Yada,
Katsina, Keduno State.

Previous Qualifications

Institution nttended From To Cert./Dip./Degree

Gidedo Primary School,

Katsina. L 1964 1970 First School Leaving
Certificate.

Government College, ;
Kaduna 19?1 1975 b.l.H.S.C-
College of hrts, Science and 1 M.0
Technology, Zario. WY TP Tedihele
Ahmadu Oellc University,
Zoria, 1977 19061 B.S5c. (Agric.)

rost{s) Held since the hward of First Degree

Crganisation From To Ppaition

gggigu HBALE: Lnivaresiys 1902 Date Greduate fissistante

Yeor of iidmission for Postgroduste Studies: 1903

rdmisgion Number: M.Sc./hgric./4270/1902-03.




