FODD SECURITY IN NIGERIA:
AGRICULTURAL DIVERSIFICATION
AS A PANACEA

International Conference of Agriculture and
Agricultural Technology

{ICAAT 2019}

VENUL:  Federal University of Technology,
School of Agriculture and Agricultural Technology

DATE: 23rd to 26th April, 2019

1 :
[

EDITED BY

Prof. S. 0. E. Sadiku

Prof.R.S. Olaleye
Brof, A:'S, Gang'v 7 ole o L
DINI:A.Q]O AR Y ﬂ -+




Proceedings ot Food Ser

EFFECT OF SCARIFICATION AND DIPPING DURATION ON THE SEEDLING EMERGENCE AN D
GROWTH OF GOLDEN SHOWER TREE (Cassia fistula LINN)

H. M. Ibrahim'", Z. O Jubril', B.K. Ameh', R. O. Oyewale', O. M. Olosundes?, L. A. Hammed?, M. A. Adebisi®,

| Department of Crop Production Federal University of Technology, Minna, Niger State, Ni ge_ria.
*Department of Horticulture Federal University of Agriculture Abeokuta Ogun State, Nigeria

ABSTRACT

A field experiment was carried out at the Horticultural Nursery of Crop Production department, Federal University
of Technology, Minna, between April and August 2017. The aim of the research was to compare the effect of
scarification and dipping duration on the seedling emergence and growth of Cassia fistula (Golden shower). Golden W,
shower is a multipurpose plant widely used for its ornamental and environmental beautification but it has problem of .
hard seed coat dormancy which affect the rate, speed and percentage of germination, thus limit seedling production. =
Scarification method by using mechanical means and acid hold promise in breaking the dormancy of the seeds of :
golden shower. Field trials were conducted to determine the best method of scarification and dipping duration for
optimum germination and seedling growth using gibberellic acid and mechanical method at different dipping
duration of 10 Minutes, 20 Minutes, and 30 Minutes. In the experiment, a 2 x 4 factorial arrangement in a Complete
Randomized design with five replicates, two factors (i) made up of scarification method by the use of gibberellic
acid and by mechanical means (ii) dipping duration of 10 Minutes, 20 Minutes, and 30 Minutes and the use ¢
line, two lines, and three lines, and the untreated (control). Data collected on germination and seedling g
parameters, were subjected to Analysis of Variance (ANOVA) using DMRT and means were separated
Significant Difference (LSD) at 5% level of probability. In the experiment, highest germination pe
was recorded in the seeds treated mechanically, followed by the seeds treated with GAs (60 %,
seeds had the least germination percentage (53 %). Also seeds dipped in GAs for 30 M
percentage germination followed by 20 Minutes dipped and seeds dipped for 10 Minutes had the
with three lines had the highest (83 %) followed by the seeds with one line and the seeds with two Ii
germination percentage. Data were also collected on plant height, number of leaves, leaf are
and stem girth. It is therefore, concluded that the highest germination and groy
treated mechanically and the interaction effect showed that mechanical scarifi
| m ng of sced dormancy in Cassia fistula (golden shower) and it enhance
i(srwor#sa Cassia fistula. Gibberellic acid, Mechanical Scarification,
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METHODOLOGY

Experimental location ]
The experiment was carried out at the experimental nursery of Crop Production department, School of Agnr:'aulmrc

and Agricultural Technology. Federal University of Technology, Minna which lies on latitude and longitude 9°40 N
and 6”30 E on the cquator in the Southern Guinea Savannah of Nigeria.

Sources of planting material
The seeds of golden shower tree (Cassia fistula) for the study was sourced from Federal University of Agriculture

Abeokuta, (FUNAAB) Ogun State, top soil, and pots for planting

Treatment and experimental design

The experiment consist of two factors, firstly is breaking of seed dormancy by mechanical (scarification) m
with the use of hormone (GAs). Secundly is the duration of dlppmg of the seeds in the hurmom and

mnt procedure
pods of C. fistula were collected, the pods were

gently crushed
thoroughly washed with distilled water to remove adhering pen}{:a
mb:lxty by ﬁnuat_non a.wthod in distilled water. This mvolves B
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The result of effect of GAy/Mechanical and dipping duration on germination of golden shower at 5-30 Days After
Sowing (DAS) was shown in the Table 1. GAy/Mechanical had significant (P 29.05} eﬂ’cct_ on.gcrmmannn_’qf
golden shower, at 30 DAS seceds (reated using mechanical method resulted to the hlghcfl germination rate of 7.8
compared to seeds treated with GAs and Control produced the lowest germination. Dipping F!uratmn h_ad mgmﬂcam
effect on germination of golden shower at 0, 10, 20 and 30 with 30 minutes dipping duration resulting to highest
germination. The interaction between GA3and Mechanical and dipping duration were not significant,

Effect of GAy Mechanical and dipping duration on number of leaves of Cassia fistula

The result of the effect of GAsy/Mechanical and dipping duration on number of leaves of golden shower at 5-1 JWAS
was shown in Table 2. GAy/Mechanical had a significant (P 2 0.05) effect on number of leaves at 5-13WAS. Seed
treated mechanically resulted to the highest number of leaves of 103.3 compared to other seed treated with GAs. and
control produced the lowest number of leaves 80. Dipping duration had a significant effect on numbers of leaves on
golden shower at 0, 10, 20 and 30 Minutes with dipping duration at 30 Minutes resulted to the highest germination
at 13 WAS (92.6) compared to other dipping duration and control produced the lowest number of leaves 80 also
seeds with 3 lines produced the highest number of leaves of 107 at 13WAS compared to seeds with 1 line and 2
lincs. The interaction between GAw/Mechanical and dipping duration were not significant on golden shower.

Effect of GAy/ Mechanical and dipping duration on number of branches of Cassia fistula
The effect of the GA?’Mechanical and dipping duration on number of branches of golden shower was shown in
Table 3. GAy/Mechanical had significant (P > 0.05) effect on number of branches at 5-13 WAS. Seeds treated using
mechanical method resulted to the highest number of branches at 13 WAS (20.4) compared to other seeds treated |
with GA;. Control produced the lowest number of branches 14.6. Dipping duration had significant effect on the A4S

seeds of Cassia fistula at 0, 10, 20, and 30 Minutes. 30 Minutes dipping duration resulted to the highest number of &
branches compared to other dipping duration and also seeds with 3 lines produced the highest number of brar hes
(121.3) compared to line 1 and 2. The interaction between GAi/Mechanical and dipping duration wer

significant,

Effect of GA/ Mechanical and dipping duration on plant height of Cassia fistula :
The result of the effect of GAy/Mechanical and dipping duration on L gore iy
Table 4, _(._‘rABMechaqicg] had a significant (P > 0.5‘;) Effect on pa:tp;:?;th:}g:;l?i:nm 13

m!ed using mechanical method have the highest plant height at 13 WAS 32.0 compared to GAs ar
e prgglaced_ the lowest plant height 25.6. The dipping duration had a significan e
102 ag 30 minutes. 30 Minutes dipping duration resulted to the highest pla
dipping duration and also line 3 produced the highest plant height at 13 WAS
interaction between GAs/Mechanical and dipping duration were not significant.

405 o

Effect of GA3/ Mechanical and dipping dur: _
e M et GAxMeshaicgl and dipping chigli
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The result of this study on scarification method and dipping duratiop on germination of cassia fistula revealed tha

Cassia fistula treated using mechanical method produce the highest germinalmp rate, s‘ecds w;th lhr?n: ::J l’hﬂ:
produced the highest germination, the finding from this study was in agreement with (David & M:dcap.M H’ -
said Mechanical scarification is a technique for overcoming the effect of an |n1pcrfncablc sced coat. ci mfm'a
scarification can be done by rubbing seeds between two pieces of sandpaper or using a file. a pin, or a n;c ¢ :;
rupture the seed coat, cracking with hammier or a vice. Also scarification mcfihod and dipping duratmn'on num ;::r

leaves of Cassia fistula revealed that Cassia fistula treated using mechannc:fal method prodt.mc the hl_ghcst numb
of leaves and line three (3) produced the highest number of leaves, this was in agreement w_:th Todaria and Ncgsh:n
B ~ (1992) which were of the opinion that mechanical scarification helps in physnc;ll‘y weakening of the impermeable
layer in the seed coat allowing water and air to enter the seeds thereby permitting the embryo to overcome the
mechanical restriction of surrounding tissues. Cassia fistula sceds treated mechanical pl:oduccd the hlgh!:st numb‘er
of branches, highest plant height, highest stem girth, highest and leaves arca respct:'twely. these finding was in
agreement with the work of Pant & Chauhan (2013)that reported that soaking of Cassia s.ccds in water for_ 24 hours
after mechanical scarification (by rubbing the sceds with sand paper) showed a significant level nf‘tmprovc.d
S germination (76.88%) when compared to sulfuric acid scarification. hot water and alcohol treatmcn!s._Thus result is
© also consistent with the results of other authors such as Al- Menaie et al. (2010) for C. fistula in Kuwait, Babely and

4 ﬁ" ~ Kandya (1998) for C. fistula in Egypt. Karaboon ct al. (2005) for C. fistula in Thailand and Nalawadi et al. ( 1977)
R .-,""'_f_ ~ for C. fistula in India. Consequently, mechanical scarification is an excellent, cheap and practical treatment 1o be

" used to break seed coat dormancy in tropical plant species.

 CONCLUSION AND RECOMMENDATION

~ Based on the result from the experiment it could be therefore concluded that, the highest germination, was recorded
- in seeds treated using mechanical scarification method with line 3 showing an effective germination of the seeds of
- Cassia fistula hence, for proper growth, broader leave area, taller plant height, a reasonable number of leaves,
umber of branches, and a thicker stem girth, the use of mechanical scarification method with line 3 dipping

anc of GA3 as scarification at 30 minutes duration is very effective for the growth of Cassia
esult obtained, it is recommended that Cassia fistula seed treated using mechanical scarification

and viable for the breaking the seed dormancy in Cassia fistula seeds for it enhance the growth

: a). The dipping duration should be 30 minutes dip for GAs, while the line should be

2, and (o obtain flower with good vigor. ' U e
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elli, P., C.S. Carvalho, J.Q. Reimao, Roxb. in Kuwait. African Journal of Agricultural M.J.P. Ferreira

empone, 2009. Antiparasitic activity of biochaninA. an isolated isoflavone from fruits of Cassia
sae). Parasitol Res., 104: 311-314.
?, Negim 992) Pre-treatments of some Indian cassia seeds to improve their germination. Seed
- and Technology;20:583-588. various pre-treatment on germination in the perennials purge
isnicaeensis All Flora, 201: 633-641. _

a RK, Srivasthava DK. (2009) Seed germination and viability of Canna indica L, seed germination,

lity and invigoration studics in medicinal plants of commercial value. In Proceedings of the national

ar on the frontiers of research and development in medicinal plants. Journal of Medicinal and

itic Plant Sciences;22(4a),426-428.
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tr ~ Table: 1 Effect of GAyMechanical and dipping duration on germination of Cassia fistula o2 -
R o Toutment
B, Mm SDAS 10DAS 15DAS  20DAS 2SDAS ‘:)OA
R Y s 5
' 384 6.2 68 7.4 7.7a
2.6ab 4.3b 4.1b 5.1b 6.0b
2.3b 3.6b 4.3b 5.0b 5.3b
0.2 0.3 0.3 0.3 0.7
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‘able 3: Effect of GAy Mechanical and dipping duration on number of branches of Cassia

TWAS 9WAS |IWAS 13WAS




 5WAS

TWAS

9WAS

11WAS

13WAS

16.3a
14.4b

25.6a
23.6b
20.0¢
0.4
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0.02 0.02 0.02 0.02
NS NS NS NS

followed by the same letter(s) in a column for the same factor are not significantly different at P <0.05 by

" Duncan Multiple Range test (DMRT) NS= Not Significant

Leave Area (cm?)

. TWAS 9WAS  1IWA 13WA
- ' SENURS




