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ABSTRACT

Castor bean iswidely cultivated around the world because of the commercia importance for its oil. The fruits of
castor are set on apanicle-like structure called raceme. Theracemes are classified into the primary, secondary and
tertiary racemes as aresult of their different time of initiation on the mother plant. The possibility that the raceme
initiation points could affect seed viability attributes through its association with timeto seed set exists. This study,
therefore, determines variation in seed viability and vigor of seeds originating from different racemes positionson
the same mother plant. The germination study was conducted in a screenhouse with 7 castor accession using sand
asasubstratum. The racemeswerefound to be statistically similar in terms of germination ability. However, second-
ary racemeshad the highest mean (64.4%) for the germination percentage and germination rate index (Gl) of 5.9.
Accession NKAN had the higher germination ability with mean germination percentage of 68.9 and germination rate
index (GlI) of 6.4. In conclusion, the seed viahility and vigor of castor seeds are not significantly affected by raceme

positions on the mother plant.

INTRODUCTION

Castor beaniswidely cultivated around theworld
because of thecommercia importancefor itsoil. Itis
asowiddy grown asornamenta §8. Castor seedisthe
sourceof castor oil, which hasawidevariety of uses. It
isthe second highest oil seed crop average 45% after
palm which is 52%1%, The high oil content and its
quality makesit an attractive candidatefor biodiesel
productiont?, lubricants, nylon and plastic. Castor is
also usedfor the production of “ogiri’” apopul ar condi-
mentintheeastern partsof Nigeriabecauseof itsstrong
aroma. Theextract of the plant hasal so been reported
to haveascaricida andinsecticidal properties. Theseed
cakeisan excelent sourceof fertilizer containing high
levelsof Nitrogen, Phosphorousand Potassumwhile
the stalks of the plant are good source of paper pulp.
Thefruitsof castor are set onapanicle-like structure
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called raceme. The racemes are classified into the
primary, secondary and tertiary racemes as a result
of their different timeof initiation onthemother plant.
The primary raceme is borne and matures first be-
forethe secondary racemethen thethird on different
positionsastheplant grows (Plates1 and 2). Inwheat
different positions of seedson tillers head had been
repored to influence seed weight and mineral con-
tent®. In castor, therefore, thereis apossibility that
theracemeinitiation points could affect seed viability
attributes through its association with time to seed
set. This study determines variation in seed viabil-
ity of seedsoriginating from different racemes posi-
tions on the same mother plant.

MATERIALSAND METHODS

Seven accessionswith varying characteristicswere
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Plate 2: Mother plant showing
matured primary raceme

Plate 1: Mother plant showing the
different points of raceme initiation

obtained from the Department of Plant Breeding and
Seed Science, University of Agriculture, Makurdi. The
description and origin of the accessionsisgivenin
TABLE 1. Field experiment was set up at the Univer-
Sty of AgricultureMakurdi researchfarm (N10°30.78,
E012° 03.56', 749m altitude) located in the derived
Guineasavannaof north central Nigeriain 2009. The
seven accessionswere planted inthefield under rain-
fed conditionsin arandomized completeblock design
withthreereplications. Thesoil at theresearchfarmis
sandy clay with 0.98% organic matter, 1.6mg/kg P/ha,
0.51Cmoal (+) K/ha, and apH of 5.65. Theland was
ploughed and ridged. The castor seedswereplantedin
3rowsplot withintra- andinter-row spacing of 1 meter.
Three seedsfrom each accession were sown per hole.
After emergence, theseedlingswerethinned to oneplant
per stand at two weeksafter planting (WAP) togivea
plant popul ation of fifteen plants per plot. Weedswere
controlled by hand pulling at 4 and 10 weeksafter plant-
ing. At maturity, all the seedsof the paniclesinthefirst
position from the base of the mother plant in each plot
were harvested onindividual plant basis. The second
and third panicleswere also harvested. After shelling/
threshing, the seedswereair dried inthelaboratory at
ambient temperature. Germination test wascarried out
Inascreen house using the sand germination method.
River sand was used as asubstratum. About 1.5 kg of
sand wasplacedineach germinationtray (Plate 3). The
experiment wasarrangedina3x 7 factorial combina
tionto give 21 treatments. Fifty (50) seeds of each of
the 21 treatment were planted in the seed tray, repli-
cated three times in a complete randomized design
(CRD) togiveatota of 63 trays. The seedstrayswere
watered tofield capacity on daily basis. Germination
count wastaken at seven (7) daysafter sowing (DAS)
and progressesto four (4) weeksafter sowing. Germi-

nation percentage and germination rateindex wereca-
culated.

Plate 3: Germination test using sand method

Germination percentage (seed viability) wascal-
culated using the formula described by

Number of seed germinated

X 100

Number of seed sown
Thegerminationrateindex (seed vigor) wasca cu-
lated using theformuladevel oped by!®
GRI = GUT1 +G2/T2 + ....cuueu. Gn/Tn
Where GRI = germination rateindex; G1 G2.....Gn
= are the number of seeds germinated at T1
T2....... Tnthetimeinterval respectively.
Analyssof variance (ANOVA) was performed for
the datacollected. Theleast significant difference of
means (L SD) was used for means separation.

TABLE 1: Description and origin of theaccessions

Accession Cal Igction Stem Shat_tgr ing Seed

site colour ability size
AKN1 Akwanga Green indehiscent  Small
AKN2 Akwanga Red indehiscent  Small
KTAN Katanza Green indehiscent  Small
NKAN Nunku Green indehiscent Small
UWYK  Angwanwayo Red dehiscent Small
GTK Gitata Red indehiscent  Small
GTTK Gitata Red dehiscent Small

Key : AKN=Akwanga, KTAN= Katanza, NK AN=Nunku,
UWY K=Angwanwayo, GTK=Gitata

RESULTSAND DISCUSSION

Results from analysis of variance showed that
there was a highly significant difference of
meansamong accessionsfor germination percentage
at week 3 and for germination index also at week 3
(TABLE 2). There was no significant differencein
the effect of raceme positions on germination per-
centage and index except in week 3 of germination
index. Theinteraction (accession x raceme position)
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TABLE 2 : Mean square from the analysis for germination percentage at different weeks and germination index at
different weeks. For seven accessions derived from three raceme positions on mother plant in North central Nigeria

Ge mination %

Germination index

Sourceof variation  Df

WK1 WK?2 WK3 WK4 WK1 WK?2 WK3 WK4
AccessonA 6 21.312ns 330.407ns 84.767** 16.10lns 0.450ns 4.010ns 1.000** 0.044ns
RacemeR 2 7635 141444ns  33.444ns  20905ns  0.369ns  1.249ns  0.536* 0.107ns
A* R 12 9265ms 246.852ns 32.315ns 8.664ns 0.288ns 3.310ns  0.355*  0.020ns
Error 42 13.0 277.8 184 9.7 0.23 3.26 0.15 0.04

ns, not significant at p < 0.05; *significant at p <0.05%; ** highly significant at p <0.01

was a so only significant on germination index at 3
weeks after planting (TABLE 2).

TABLE 3 showed the effect of accessions on
germination percentage. At weeks 1 and 2, acces-
sion GTK had the highest germination percentage,
followedby NKAN at week 2. NKAN had the high-
est total germination ability followed by GTK. On

TABLE 3: Seed ger mination per centage of seedsof castor
collected from variousaccessions

Germination percentage

ACCESIONS "\ 41 Week 2 Week3 Week 4 Total
AKNI 0.67 3889 367 089 441
AKN2 222 4933 1111 267 653
GTK 444 5600 267 244 656
GTTK 378 4867 889 356 64.9
KTAN 156 4900 933 167 616
NKAN 200 5456 811 422 689
UWYK 022 4267 733 456 548
Mean 213 4845 730 286 6074
LD 5% 34 159 41 30 1731

the other hand, AKN1 had | east germination percent-
agein amost all the weeks.

With regards to raceme position, secondary
raceme had the highest germination percentage across
the accessions in weeks 2, 3 and 4 followed by the
tertiary raceme except inweek 1 and 4 (TABLE 4).
However, this observed difference was not statisti-
cally significant.

Test of seed vigor showed that accession GTK
had the highest germination rateindex at week 2 fol-
lowed by NKAN, and GTTK, whileaccessonAKN1
had the least germination rateindex at week 1 (Fig-
ure1). At week three (WK 3), accession NKAN had
the highest germination rateindex followed by GTK,
and KTAN. Accession AKN1 had the least as in
WK1 and WK2.

TABLE 4: Seed germination per centage of seedsof castor
collected from variousracemepositions

Germination percentage
Week 1 Week 2 Week 3 Week 4 Tota

Raceme

Primary raceme 281 4557 5.86 262 56.9
Secondary raceme 1.67 50,62 8.19 395 644
Tertiary raceme 191 4914 7.86 200 609
Mean 34 48.4 7.3 29 60.7
LSD 5% 23 10.4 2.7 19 1133
Accession effects on germination
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Figurel: Effect of accessionson germination rateindex

Figure 2 showed effect of raceme position on
germination rateindex. At WK 1, the primaryraceme
(basal panicle) had the higher germination rate in-
dex followed bythe tertiary raceme. Middle and
upperPanicles (raceme 2 and 3) had the higher ger-
mination rateindex with equal mean of 5.1 at WK 2.
At WK 3 and WK 4, secondaryracemeal so had higher
germination rate index followed bytertiaryraceme
while primaryraceme had the |east germination rate
index. This could probable be due to what Tekrony
et al.,l”! and Dornbos Jr¥, reported, that deteriora-
tion of seed is commonly observed on a crop level
when harvest is delayed longer after seed have
reached physiological maturity. This result is also
similar to thefindings of Pereird” working on okra
seed in which they reported that as the seeds aged,
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the germination percentage continued decreasing.
However, the observed difference was not statisti-
cally sgnificant. Onthe other hand, germination abil-
ity and vigor of castor seed were significantly af-
fected by genotype potentials of the accessions.
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Figure 2 : Effect of raceme positions on germination rate
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