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ABSTRACT

The world is undergoing extinction crisis — the most rapid loss of biodiversity in the planct’s
history — and this loss is likely to accelerate as the climate changes. Climate change is believed 1o
have major implication on agricultural production and food security especially in the aquatic
ecosystem of the tropical and subtropical regions. Climate data spanning 20 years period (1994 -
2013) of Kainji Lake obtained from national institute of freshwater fisheries research (NIFER
New-Bussa, Nigeria were utilized for the present study. Climate data and physicochemical
parameters obtained showed a general rising trend, with maximum temperature mean valye range
between 36.30°C in 2013 — 41.22°C in 1999 and minimum 19.10°C in 1996 - 24 83°C in 2013
respectively. Plankton community obtained from four stations (Fakun, Tarda, Garafini and Majale )
of the lake include zooplankton such as Ostracoda, ostracoda, maxillopoda, amphipoda,
cephalopoda, trematoda, bdelloida, branchiopoda, wh'ilc the phytoplankton were  the
bacillariophyccae, dinophyceae, zygnematc_)ph)fceae, ﬂondegphyccac: and fragilariophaceae
While the Phytoplankton were the Bacﬂlan.ophyceae, pmophygcae, Zygnematophyceae,
Florideophyccae and Fragilariophaceac. (Daphnia sp. Rotaria sp. iF_’" °8Yra sp. Fragillarig p.
Latotalla curifa, Cascino discus, Ceretium sp Odentella sp, B:ddelg ‘t‘l‘ SP- There were significant
relationship of the plankton community with weather elements a“h PthYS’COChcx:nica] Parameters
In conclusion, Kainji Lake plankton community 15 re.sponc!mg to the r;at of climate change ami
efforts should be made towards adaption and mitigation of this menace both in 1, short ang l()ﬁg_

run.,
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INTRODUCTION

The world 1s undergo™E 40 SXtinehion crsis,
the most rapd foss O Dodn ersity anto
accelerate as the chma®® Changes The cffects
of global warming and chimare change have
become 1mportant ¢HRMDPOTAN (55165 1n
Nigena (NIMAT. 2012} Climate change has
been defined as any ¢BNES 1n climate over
time, whether due 10 BUTal variaby ity or as
a result of human activi®y (Pam o1 5/ 2007
Limnologists are ¢oicemed about the
vulnerable effect of ¢limate change on
physical. tological and
streams. and lakes which are habutat for fish
and other aquatic organisms. The major
challenge that climate change presents for
Nigeria 1s an mcrease I air temperature over
the entire country. leading to flooding around
the coastal arcas and drought n the grass
savannah zone (NESAT, 2011) Easterling er
al (2007y reported that climate change will
increase water stress throughout Afnca but
more so in ecastern and western Africa.
Climate change 1s modifving the distribution
and productvity of marine and freshwater
fish species and is already affecting
biological processes and altering the aquatic
food webs. The consequences for lack of
sustainable  management of  aquatic
ccosystems, fisheries, and aquaculture on the
people could be devasting and may present
sigmificant negation socio-economic impact
to Nigeria: The present study was designed to
determine the effect of chimate change on
primary productivity of the Kainjt Lake and

it effect on plankion abundance of Kanji
Lake

MATERIALS AND METHODS

Kainp Lake. 15 locaed herween longitude
4°21° and 4925 East gnd latitude 9°5° and
10°35'North. The study covered southem
hasm ot Kapy lake mn Borgu local
Lovernment area of wjger State: fous
SANPING STations wepe | ated at: (A) Fakun
(Dam-site; (B Tardg () Garafim and

(

propertiecs of
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N

.
Malale which are important fish bang, .
of Kamp Lake >y
Twenty (20) vear chmate data was
from National Insntute of Freg,

Fisheries Research, New-Bussa and \ .,

Hydropower Station Kamyt. data inepy,
ramnfall and temperature data &

COti

A

Phytoplankton and zooplankion popyiy;,...
examnation were camed out 10 detern,
primary  productivity  of  Kainp L:'\.‘-
Plankion net was used to collect sampl, |
the respective station. And samphing .
based on a simple random sampling, w here
plankton net was towed horzontaliyv g,
centimeters below the water surtace ang the
sample collected was emptied o sampj,
bottle and fixed with 4%, of butfered forma),-
and analyzed with the aid of Olympus Xs7.
N 107 photomicroscope. A taxonomuc ke
according to Jeje and Fernado (1986 was
used for identification. The sampling was
carmied out quarterly (Apnl, August and
December, 2013) respectively  Physice-
chemical parameters were determined oy
monthly water sampling from Januany
December 2013, temperature.
Oxygen. pH Alkahnity, Electneal
Conductivity and total hardness were
determined using the standard methods

RESULTS

Climatic data spanning 20 vears penod
(1994-2013) of Kanj Lake analyzed showed
variation in temperature and rainfall. highest
average temperature (40°C) record mn 19%
and lowest average temperature (362 ¢
recorded in 2007 and 2013 respectively
The temperature fluctuates from year to yeif
and showed great vanability and sha?
fluctuation of ranfall values from year ¥
vear. The ramnfall did not only vary P
generally increased lhinearly. The highe®
ramnfall value (1,295 00mm) was recorded !l:
1993, while the lowest value (735.33mim 2
%23 2Smm) were recorded n 2002.19%
2003 and 2013 respectively ( Table 1)
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‘l‘ablel Ramfall,
emperature, Tvout flow and Fish Yield of Kainji Luke (1994-2013)

Vo Maximum Maximum Rainfall (mm)
— lAQb-l ) tompcrnmrv ("C) |cnp|ugrn_tm'_g-‘("‘%(IL RN P -‘s;'
1995 37.62 20,00 1227.59
i 38.20 [0.53 1098.00
1697 IR.87 19,1 823,25 ,
1998 38.80 20,4 1117.19 _ :
1999 39.38 20,64 1349.79 st
2000 41.22 19.90 1295.00
'2-001 38,49 22.16 971.02 : p
': A 39.65 19,98 982.47 %
2002 38.85 22.11 735,33 BEn b i ok
$ 2003 37.00 24.18 846.90 -3
. 2004 38.83 21.54 1183.06 %
£ 2005 37.34 23.71 1049.63
2006 38.68 22.78 1140.59 vt
_ . 2007 36.41 23.11 039,60 v a2l
2008 37.00 233 [078.64 58 BEdE inie
2009 37.48 22.0 1124.64
2010 38.20 24.4 1325.50
2011 37.10 21.2 L1888
2012a 36,30 23.6 , 109074
2013a 36.30 24.83 853 87

- Anﬂysxs of variance (ANOVA) of physico- for cach month. Bmchmmal Xy
' ehmmmal showed that in both years, mean value (2.00-7.00mg/1) differed
temperature  value varied  for each month (p< Q.QB}. '
55°Ce and 40.85°Ce) (p< values dxffeml;s y frn
ther, the pHPh. Value (p< 0.05).
g* m«ﬁ@m significantly for cach  47. OOmallf
< 0.05). electrical conductivity 0.
) differed. ;;iﬂiﬂ;’fmlyg 3
solved oxygen
‘.di significant]
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- The monthly me
Vanations ip Ph
(38842238 O¢

respectively) were not sign;

wet (165.33

an value of sub-
Ysicochemjcy) Pa

late sub-seasons.
(7.37£0.70) and [ate (7

different signiﬁcamly
were both signiﬁcantly d
the late dry season syub.
p < 0.05. The electrica]
67.85u
(101.67+8.42 umhos /
significantly different
(81 .00138.13umhos/

Table 3: The values of ph
sub-seasons in year (2013)

from each other, but
Season (6.76 031)at

mhos/sec) and late
Sec) wet seasons were
and so was that of early
sec) and late (140,17 +

K rch 2018
International Journal of Applied Biological Research 20
Seasonal

38.34 umhos/sec) dry seasons sub-season
fameters

(P<0.05). The DO for early and late wet sub- |
s};ason (7.58£1.62 and 6.42+1.08mg/l £
respectively) and late dry (8.25£2.26mg/1)

sub-seasons differed significantly from that

of carly dry (11.00 £3.28mg1) (p<0.05).

There was no significant in the sub-seasons

value of BOD for the duration of the study

(p>0.05). Total hardness of the water for

early  (26.0844.76mg!l)  and late
(38.25£10.82mg/1) wet seasons were
significantly different from each other; @

similar observation was made for the early

(31.25 £5.17mg/]) and late (39.58+9.10mg/1)

dry sub-seasons value (p<0.05). All thc sub-

scasons values for alkalinity dlﬁ"eted
significantly from one another (p<0.05).

(Table 3)

ysicochemical parameters of Kainji Lake measured at different :

33,88

- The pH valye in

carly
44+0.51) were not

ifferent from that of

conductivity of early

Parameters Early wet Late wet season Early dry Late dry
: 422 8 372?:1)%11" 38%’3“055
A 33.88+0.8° AT£], 7442,

| Tﬂmperawre 55 374387132'73& 7.44+0.51° 7.02£0.45% mwsv&._ '
: . . ¥ : :
: léonductivity 165.331.62°  101.67+18.42°  81.00+38.13 TOTHOR I
gl 7.58+1.62* 6.42+1.08° 11.00+3.28 gﬁg
e 3.83321.34° 4.00+1.53* 4.83£2.69* e
% '?OtDl (mgfll{e)nrdness 2608:476* 38251082  3125+517° s

Tota ; - LR

(mg/L) (mg) _ 355:297°  2050:991° 1008193 15335

Alkalinity (m S i

' : Mean values with same

letter in rows are not significantly difference (p>0.05)
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Tabie o Lnt of pinakion recorded in Kamji Lake (2013)
L ZUOPLANKTON

Taxa Cass  Noo %

B Intraoodi 7 [P

« ST M lopoda 36 7234
wWnpRipuy Unphiods : ¢ 53

« TPEpwN Mo lomda e | 14 %9
s are stacody 2 1 06
9 MO L .:ﬁ?‘Llimi:l : ! 06
’ Nttt Trematcoda 2 1 U6
¢ N s Uopoda “ 426
T Bleinpedy { ¢s3
Tagima Sranchwopods | 052
| I 994

———— e ———

~

I g

 Taxa
[atom
Dinoplagellaie
Ceratium
Spirugyra
Bacteachospenmum
Feagillania

Total

B. PHY 1OPLANK 1ON

) (lasy
B-‘ll.l“-ll nlllhﬂ,t_‘nr

Dinophyc cae
Dinephycene
Zygucmhlnphyccu
Humlnph YeLar
Fragillariopy, Yeeqe

L6

i
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The weather elements (rainfall and temperature) greatly influence physico-cheriical
parameters which

?ilﬂk!\‘l'l gbunda

"

10 tum interact with plankton composition and abundance. The analysis of
nce and interaction with physico-chemical parameters showed a posttive
!!hI}O{‘.Sh.lp between plankton and temperature, pH and Ec, while DO, BOD, Total Hardness
and Alkalimty shows negative relationship (figure 1to 7)

i.w . T
o

5% °

s =.0.0533% + 17.029

20 -

| 5 4 R? = 0.0011 4

g0 —/—mm/m/mm/™/8 """

5 1 °

- b e s I sy

' B 2 5 30 35 0

Temperature (°C)

Figure 1: Effect of temperature on plankton abundance of Kainji Lake in year (2013)
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Figure 2: Effect of pH on plankton abundance of Kainji Lake in year (2013)
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Figure3: Effect of electrical conductivity on plankton abundance of Kainji Lake in year

{2013)
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Figure 7: Effect of alkalinity on plankton abundance of Kainpi Lake in (2013)

DISCUSSION

The climatic data spanning 20 year, the
temperature mean value range fell within the
upper limit range for tropical water bodies,
this temperature range might influence the
current species planktons status of the Kainji
lake and agreed with findings of Allison et al,
(2006). On potential impacts of climate
change on fisheries, this deviated from the
findings of Fafioye er al. (2005) who
recorded ranges of 26.5- 31.5% in Imo water
body kanji lake ecological parameters were
influenced by temperature and precipitation.
These temperature ranges was w_uhm the
upper limit for tropical lakes, which 1s an
indication of a shift in previous temperature

ranges recorded. The va_riabllity and
fluctuating weather pattern mlghttr;e gu:ntig
natural phenomenon and anthropog

the increase in the

Vit 'hich were on s cic
activities wh regression analysis

lake (IPCC, 2007). Linear n malysis
of (physico—chemical paramgt;rble"e\ln; !
plankton abundance revealed hig

o erature
‘ ; p nfall and temp
interaction With f?:‘ng forces. This further

i key driving " hangi
lsjlfmis:h Ei:ncre“ase variability ani;égi:ﬁ:;%
wfagthcr pattem V\’ith neganvc :t:: of NESAT

o cilar with the repo The
which is simi d IPCC (2007).

(2003), Odjugo (zoomn mean value for all

. - air temperatiies b-seasons
rfb? ltn(;t al11-110r1t115 and sub  SUP™
stattons.,
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followed similar patterns of variation. This
finding 1s consistent with the reports of Sule
(2011) who worked on the Subsistence
farmers to climatic Change and Varability in
Niger State. The highest air temperature
value recorded (39°C and 41°C) in February
and March were due to dry season intensive
high solar radiation. The decreased
temperature from April to September was
due to the precipitation, which lowered the
temperature. The least mean value (32°C and
33°C) recorded in April and July might be
due to the onset of rains.

Increased 1n temperature argument the
productivity of a body of water by increasing
algal growth (phytoplankton), bacterial
metabolism and nutrient cycle rates (Klapper
2001). The bhnear relationship recorded
between  temperature  and  plankton
abundance might to be due to the fact that
higher temperature promote algal growth as

reported by Zakariya er al (2011 and
Mironga er al. 2011).
The temperature atfect the amount of

Dissolved Oxygen the water column can hold
at a given time. Dissolved oxygen in water is
an important factor that dctermine the
occurrence and abundance of aquatic
organism. This is because for all the aquatic
acrobes, Oxygen is a prerequisite for life,
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