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ABSTRACT

A pot experiment was conducted during premonsoon and post monsoon seasons to study |
the grain yield and fluoride uptake of groundnut (Arachis hypogea- varTMV-7) using NPKS:omplex:,; |
‘superphosphate, urea and potash as fertilizers and water containing _ﬂ uoride_ 1on coqcentratlon-s of'& & L
2.5. 5.0, 10.0, 20.0, 40.0 and 80.0 ppm. Grain yield decreased with increase of fluoride ion conccntrif oRy. .
in water. Higher grain yield was observed with superphosphate at all fluoride ion concentrations | -

when compared with other fertilizers during both seasons. Fluoride uptake was decreasgd wnthjt .
increase of fluoride ion concentration in water. Maximum fluoride uptake was noticed with NP

complex and potash at 80 ppm during premon soon and at 40 ppm during post monsoon.

Key words : Elephant garlic, Growth parameters, Organic manures, Yield attributes.
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Fluorine is the most electronegative element and is extremely reactive. Inf__
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crust, fluorine is the thirteenth most abundant element. Because of its _reacti}jfi o
ature in combined state with other elements. The important con?1poun_cl$~ re fluanite (CHE
ﬂuoraphtite (Ca (PO J)3F), topaz (A'IZ(OH,F)SiO ) and cryolite (Na,l ﬁ: ; re , .
industrially important sources of fluoride. (Fuge & Andrews L98 8). g o
dissolved ions beyond the permissible limit is harmﬁ:ll and nqt sutta o esti .
Fluoride above the desirable amount (0.6to 1.5 mg/l) In ground i g -

many parts of the world (Ayoob & Gupta 20006). s R
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above the permissible limit causes dental fluorosis. It adversely z ffects the central
! System, bones and joints at high concentrations (Agarwal et al 1997). Excessive
Intake of fluoride also results skeletal fluorosis (Czarnowskier al 1999). Severe v
lead death when fluoride doses reach 250- 450 mg/ml (Luther e al 1995). o
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margins and between major veins, undulation, cupping or buckling of the leaf blade and accumulation of
anthocyanins in tissues (Weinstein & Davison 2004). In view of the little knowledge about the effect of

fluoride on grain yield and fluoride uptake by groundnut grown with different fertilizers under different
fluoride ion concentrations, a study was conducted in two seasons namely pre monsoon (from April to

June) and post monsoon (October to December). The study would be helpful to the researchers to carry
out more detailed work in this area.

Fluoride aftects the growth of plants in several ways viz, seed germination, biochemical content,
dry matters etc. To evaluate the effect of fluoride ion on plants, groundnut (Arachis hypogaea var. TMV-
7) was chosen due to its duration in growth (95-105 days). In Tamil Nadu, Kanyakumari District is the
best representative for endemic fluorosis. Water used for drinking, cooking and agriculture contains |
fluoride 1on concentration higher than the permissible limit of 1.0 ppm as prescribed by WHO (1984). 2

The seeds used during experiment were obtained from the Agriculture Department, Tirunelveli.
The seeds were soaked in water and dipped in a solution of 0.05% bavestine to avoid fungal growth.

Earthen pots of capacity 10 litres and 12 cm diameter were filled with sandy clay loam soil and farmyard
manure. These pots had drainage hole at the bottom. A cotton plug was provided in the hole to check the
out flow of sand from pots. The bavestine treated seeds (10 seeds) were sown about 3 cm deep in soil
in each pot. Since the number of seeds per pot was more, the seedlings were thinned after 15 days of
sowing and only two plants were allowed to grow under sunlight. The soil pH was analyzed (pH 6.1).
The pots were watered with fluoride ion concentrations of 2.5, 5.0, 10.0, 20.0, 40.0 and 80.0 ppm. Ordinary
well water with non detectable range of fluoride ion concentration was used as control. Each pot was
mixed with urea, superphosphate, potash and NPK complex (17:17:17) as fertilizers. 15 g of urea, 50 g of
superphosphate, 20 g of potash and 20 g NPK complex were added in the corresponding pot at the time
of the preparation of the soil. A little gypsum was added to each pot. On the 17th and 34th day of sowing
again 5 g of urea, 10 g of superphosphate, 5 g of potash and 10 g of NPK complex were added to ea(fh
pot. On the 54th day of sowing, again 5 g of urea, 5 g of potash, and 10 g of NPK complex were adQe.c! in _
the respective pots. Superphosphate was not added on the 54th day. The pot without chemical fertilizer - |
was considered as control. The experiments were carried out in duplicate. After reaping the crop, se?ds - .
were collected and air dried, weighed and analyzed for fluoride uptake using fluoride ion selective

electrode (Levaggi etal 1971).
Journal of Ecotoxicology & Environmental Monitoring. Vol. 23 (2013)
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F’f fluoride was 20.0 ppm, the fluoride uptake was found minimum (-33.3%) With&?,,; _
increased (-6.7 %) in the presence of potash and NPK complex. .At 40.0 Ppm
concentration of fluoride uptake was found increased to a maximum of (17 %) wn:h{ '
complex and minimum (-47.3 %) with urea. When the concentration of fluoride was 8
ppm, the fluoride uptake was found minimum (-25,8 %) with urea and increased maximum
(4.9 %, 9.3 %) with potash and NPK complex (Table 1). | el

Comparative analysis on the fluoride uptake revealed that the fluoride uptake was
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increased a maximum of 4.9 % and 9.3 % with potash and NPK complex at 80.0 ppm of ;.?

fluoride concentration when compared with other fertilizers. Potash and NPK complex were e
proven to accumulate maximum fluoride uptake (Singh et al 1979; Verma & Shukla 1988: f
Anil Kumar & Vijaya Bhaskara Rao 2008; Jha et al 2009). | o

Table | Effect of fluoride ion concentrations on fluoride uptake by groundnut with different fertilizers -
(Pre monsoon season). ' L

R —— — -

Level of Fluoride Uptake (mg/g)

F Conc .
ppm | Control (FYM)
0 b
8

: § - 'L' 3 ..-" - -i'\- -'\- - '—' - . b - . '-'-. - *';...' .. :
Y 3 .-__—-1.- B .- "._- 1 .. !'*JL._ .-'.'I“ s ¥ : n
; PRI i ey m e 5 S T
| C [ e . vy T R I e p
e e by ! - ' ."_ 'i.':.“ I_l ‘:,:_-' ‘r:'r_ilft_'.'. £ . -
; i i . - + -ih..":f::r::'. e ::.--;_ . :
Fid ] . &9 e 3 R Sys A e e L .
0 4 ‘ L ) ™ ;J‘-... -. . N I d.#v.-.-_lr ; .T &
b4 0 : . « = o T e e Skl wil
: : ———— . PR S e L
- s ] - L 3 & o il ','--:- ""—'-.., Ta) ;-I e = '.'n:- R 3 i
5 - L 1 y = . T e e il o &"':...‘ i ‘ el
- -_, £ : A L F J‘ ) I:- g o ."'.:.:;_'F'.'.,' - i
. F . & & K S . 1 .'“ . e _'.— A i
O O O I l - ‘ 0 o L ] h < . L] ‘ .I . 4 . % 1 -t ] i 1{ 5 ‘ .ﬁ--. ' 'h-tt-.- ) - r' 'y o |
. 41+ bt S S B S B e e < :
: - = - = i 3 e - 3. L y o
LY - .‘. 4 ‘:'_.il. s it Tr - - ! -
0 0008 50 0% | | « 4G, *1.""-]"""I S 3 I
= ] i 4 8 i 5 ; & :4 .': ﬁ.;}.' N 5 g f !I :\.
0.0011(-9.1%) | 0.0011(-9.1% : ; ik ,
L i [

i - s I o { :.::r J_'. .:- 3 Ll f : _ B
i, Wbttt LT T !
. g & ' ' _II‘ . ‘__-_ *_:__ﬁ.._.:_ __; 5 "I_T.n.-:::" I_I .__';._'. _,J-'r'..i:r"l '.. E I : =
- . : ¥ 'l = ' - r T ¥ B ’
- . aall © o _ FaR Y FULF §F o e S 4
] -1.1% : 47 . ; WWULL(-20.U%) |
¥ h . =, ] ! L . # 5 i S -
a o T s e e i —_— E Tom e = e . ¥ E T 3
| -:-.u-‘_ ot j -"‘-"' e R 13- T8 % f

. h S y . A A @ e . | -

d i " i i. |.b X _. l:.-"" N e B '._: i, ta - 'I_.'a. r_.. \ ad i "

' % % E T E T B -0 |
e .. » : gl P i Ly i "":""' _;.i . .""-ﬁ‘_:‘, : 1";-1. =y L ’
-, e = . . 3 N
5 oy ¥ F - h- ﬂqr-‘-q }."-’d' " ‘I. i ¥ 1 _:'"-I
5 B B A B0 IR {7 4
\ - y A W U T Yeny |

R L1 =

FYM- Farm yard manure, (Values in parenthesis is percentage increase.or decre ‘;-'i;‘.“:_f”qi:flf: 1trC
2.5 ppm, the fluoride up take was recorded maximum (- 12 i otast
complex and minimum (-49.9 %) with urea. At 5.0 ppm fluoride concentratior

b. Post monsoon season : In post monsoon season, when the a ntratio
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eased (- 9.1 %) in the presence  was 2

L] ) : CCIC .1 . . at
ptake decreased to amaximum (-71.4 %) with urca and inct '
alce was increase a maximuin was 28

Of NPK complex. At 10.0 ppm, the concentration of fluoride upt

0f (- 6.2 %) with superphosphate whilc a minimum level (-54.5 %) was noted In the presence -ar_\alys"

of urea. When the concentration of fluoride Was 20.0'ppm, the fluoride uptake was found FYM

minimum (- 57.1 %) with urea anc increased (- 4.8 %) in the preserice of potash and NPK et al 19" .
as found increased (o a 2009). 9

co_mple;. At 40.0 ppm, the concentration of fluoride up-take w | Y
r'naxim_um of (10.3%) with NPK complex and minimum '(-'36.8 ) with urea. When the Table 3
concentration of fluoride was 80.0 ppm, the fluoride uptake was found minimum (- 61.9 %) | mons
with urea and increased maximum (- 9.7 %) (Table.2).

Comparative analysis on the effect of different concentrations © ffluorde revealed
that the uptake was-found maximumduring the addition of ¢hemical fertilizers particularly
potash and NPK complex.

[able 2 Effect of fluoride ion concenirations on uptake by groundnut with difterent fertilizers (Post
- MONSO0N _Season). ' ' | : | |

-

F Con_{: i_ oty : H— Level of Fluoride Uﬁtﬁké (;1{*g/g) SO : | E
PP’}T __CUH-[I'GI-(FYI\‘U: ~ Potash THEINRKE ~ Urtea el Sup‘srr;hosmmle i;
gl e T 0:0.  leini 00 T
25 | 00009 |0.0008(-12.5%) | 0.0008(-12.5%) ~0.0006(-49.9%) | 0.0007(-28.6%) :

50 | 00012° | 0.0069(-33.3%) | 0.0011(-9.1%) |:0.0007(:71.4%) | 0.0009(-33.3%)

100 | 00017 |0.0013(-30.7%) | 0.0015(-13:3%) | ‘0.0011(:54.5%) | 0.0016(-6.2%) | ;-
200 | 00022 | 0.0021(-4.8%) | 0.0021(-4.8%) | 0.0014(-57.1%) | 0.0019(-15.8%)
40.0 | 00026 | 00028(7.1%) | 0.0020(10.3%) | 0.0019(-36.8%) | 0.0021(-23.8%) ‘
80.0 0.0034 | 0.0029(-17.2%) | 0.0031(-9.7%) .| 0.0021(-61.9%) | 0.0029(:17.2%) | E

FYM- Farm yard manure, (Values in parenthesis 18 percentage increase or decrease over control)

Effect of {luoride and fertilizers on the grain yield

a. Pre monsoon : Extrapolations irom the study on groundnut under different concentrations -
of fluoride revealed that at 0 ppm fluoride concentration; the grain yield was maximumS L8
g in FYM and lowest 32.4 lg with NPK complex. At 2.5 ppm fluoride c:oncemrations,q-
groundnut yield was increased to 43.0 g with FYM and decreased to 217 g with NPK
complex: At 5.0 ppm fluoride concﬁenttmtio ns, the maximum gr_o'}i ndﬂut yield was43.1 g with
EYM.and minimum was 22.2 g with NPK complex observed. At 10.0 ppm fluoride
~oncentiations, the maximum g,roullcll‘lu[-yi_;!d.\ﬁfaslfaz}é;@j ¢with FYMand mingrim was 23
g Wi th NPK complex. At-20.0ppm fluoridec onceritiations;, themm mum groundn ut vield
was 37.6.g with FYM and minimum was 22. 2 g with:NPK-complex. Al 40.0. ppm
the inaxirurn grounsinut yield was 29:9: g Wwith superphosphate and minimum

concentrations,

Journalof Ecotoxicology & Ervironmenital Monitoring. Vol. 23 (2013)
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was 20.4 g with NPK complex. At 80.0 ppm fluoride concentrations, the maximum yield
was 282 g with superphosphate and minimum was 20.1 g with NPK complex. Acomparative
-analysis on the grain yield indicated decrease in yield with an increasing fluoride concentration:
FYM and superphosphate were found to be the best fertili,cr under these conditions. (Singh
et al 1979; Verma & Shukla 1988: Anil Kumar & Vi THASH Bhaskara Roa 2008; Jha et;l

2009).

Table3 Effect of fluoride ion concentrations on the yield of groundnut using different fertilizers (Pre
monsoon season) | |

9 e
294|245
T o

| 20.1 28.2

FYM- Farm yard manure, (Values in parenthesis is percentage increase or decrease over control)

b. Post monsoon season : At 0 ppm fluoride concentration, the groundnut yield was

maximum 47.6 g with FYM and minimum 33.2 g with potash. At 2.5 ppm fluoride
concentration, the kernel yield was maximum 40.6 g with FYM and minimum 22.9 g with

NPK complex. At 5.0 ppm fluoride concentration, the grain yield was maximum 39.? g with
FYM and minimum 24.9 g with NPK complex. At 10.0 ppm fluoride concentration, the
grain yield was maximum 37.6 g with FYM and minimum 25 g \tv.ith NPKco‘m;?l?x.‘At 20.0
ppm fluoride concentration, the grain yield was maximumn 37 g with FYM apd minimum 23:.9
g with Potash. At40.0 ppm fluoride concentration, the grain yield was maximuim 28.2gwith

FYM and minimum 21 g with urea. At 80.0 ppr fluoride concentration, the grain yield was
maximum 28 g with Superphosphate and minimum21.1g with NPK complex (Table 4).

It is noted that ~hemical fertilizers have no effect on grain yield of groundl:lut 1.1nder
oride concentrations. FYM happens to be the best manure for the cultivation of

n the absence of fluoride concentration when chemical fertilizers are used, the

findings also portray that at maximum fluoride concentrations, the
uptake among groundnut decreases

and the maximum uptake was with

different flu

groundnut. |

yield decreased. These .
yield is maximum with superphosphate and that fluoride

with the increase in fluoride ion concentrations in water

NPK Complex and potash at hi gh concentrations.

Journal of Ecotoxicoiogy & Environmental Monitoring. Vol. 23 (2013)
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