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The Content and Uptake of Magnesium by Ragi (£leusine Coracana
Gaertn.) as Influenced by Scil Type and Application of
Magnesium, Potassium. and: Lime

K. K. MATHANY and K. CHIRARJIVI RAD®

Magnesiom cunmnt and uptake of root and shoot were positivaly numtatud with
their correaponding root &nd shoot -,-rlu1d At Mp, level liming inereased Hg untaﬁ:n tw
the crop while -at nthar lavels Ilming decrensed Mg umaTm Likewisa 31" ¥ level Mg
incrossad the Mg uptake whilz et K| level Mg application decraased Mg uptake. What.
may be called & ope-way competition with-the uptske of Mg (magnesium being reducsd by
en increase in nutrient K whereas D sbsorption was hardly sffected by- the presence:
of nutdent Mg) was also noticed in the prasent study,

ThHa™ c:mtr-n: and uptake ﬂfHa nu~-

fient By a plant-is a ‘function- of - the’
nutrient concentration at the root sur-
face, the rate of uptake and the rats
of at which the nutrients are supplied
to the root. Schachtschabel (1956)

reported that cation cumpetutwa el‘fact: o cgnc{ucted 15 tWo dlffarent suiis with

in uptake were of partmuiar tmpnrtance
for magnesium ‘as much effects fre-
quently Jed to defmmncy‘ in the field.
The capacity of a $m1 to supply mag-
nasium is affectad by the lavels of

other exchangeable cationsz that may:
have an antagonistic effect: on_mag- -

nesium uptake. ! In'the present investi-
gation; therefore, attempts were made
to study the influénce of application
of m:—:-gnasium potassium and lime on
the content :and umalce of the _nutri-_
ents by rag/ {Er.-:rusme coratana”

© efal. 1973
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Gaertn.), a widely’ grown” cereal cra:}‘ -

of the Nilgiris.} The soils of Nilgiris
are distinctly acidit. and magnesium

deficient araafs weré recorded (Mathan

.

. I'\..I'

Tha exﬂ‘:angea&fa Ca
“content was 0932rvad” 13 ban low
(Mathan et al. 15?'}']

MATERIAL AND: METHOD.:

[
-A. pot .culture expenment ‘was

'CO 7 ragi as the test crap: . The
details of the sixteen treatment.combi-
nations of potassium, Ilmg and mag-
nesium are furnished - in Ta':liﬂ 1.
The crop was haruestuzi at mat.mt'r.
+separated intd Toots, 5“103*5 and grams
The>samples Wwere ana’w.?.ﬂd “for N,
P, K, Ca and Mg contants apd' ths
uptake of the above nutrientsi was
calculated. - b :

"RESULTS AND DIS...U :SID"\I

T RTT

Cnntents St 2
Raar. The mean Mg" content of
- root was 42.2 and 46.5 mg[100<g in
Titukkal and Doddabetta -soils’ res-
;iecﬁuew. Appliéd Mg Jfertilizar‘é did
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not influzaca. tha M3 contant of roots
significantly.  Exchangeable M3 of
s2il was correlated with M3 contant
of root (r = 0.622**%),

Shoot; Thz mean Mg contant in
the shoot was 338.2 and 301.6 mg/
100 g in Titukka! and’ Doddabetta sail
respectively. In both the soils, liming
significantly decreasad the Mg content
of shoot (Table 1). Similar results
were obtained by Pope and Munger
(1953). In Doddabetta soil alone.
magnesium application at 50 kg Ma/
ha level significai.tly increased Mg
content of shoot over control.

Grain : The mean Mg content of
grain was 49.3 and 47.0 mg/100 g in
Titukkal and Doddabetta soil respecti-
vely. In Titukkal soil, none of the
treatments influenczd the Mg content
of grain significantly, whilz in Dodda-
betta soil liming significantly decrea-
sed Mg content. Habibullah et al.
(1977) made similar observations.
Magnesium content of grain was
positively correlated with Ca and P
content of grain, shoot and total dry
matter yield.

Uptake

The data are furnished in Table 2.
Root: The mean M3 uptake was
6.77 and 4.29 my/oat in Titukkal and
Doddabetta soils respectively. In both
thz sails, liming and potash fertiliza-
tion did not influence the Mg uptake
(Table 3). In Titukkal soil, Ma, level
regisiered  significantly  higher Mg
uptake than Mg,, Mags, and Mags
lavels which were on par. A similar
trend was observed in Doddabetta soil.

COMTENT AND UPTAKE OF MAGNESIUM BY RAGI

Intzraction of Mg x L, and Mg x K
were found to be significant. At
Mg, Mg, and Mg, levels, there was
a decrease in Mg uptake. However,
this did not reach - statistical signifi-
cance. At K, level, Mg, and Mg
treatments  registered  significantly
higher Mg uptake than control. Al
K, lavel, the increase in Mg uptake

‘over control was not significant at
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any of the Mg levels. Magnesium
uptake of root was positively corre-
lated with the vizld of root (r =
0.956**), shoot (r = 0 236°*), grain
(r = 0.315*") and total dry matter
(r= B.TZZ"}.

Shoot: The mean Mg uptake by
short was 114 and 82.6 mg/pot In
Titukkal and Doddabetta soil respec-
tively. Liming in Titukkal soil signi-
ficantly decreasad the Mg uptike by
13.75 percent, Potash fertilization
significantly decreassd Mg uptake by
12.52 percent. Mg, level recerded
significantly higher Mg uptake over
control but at the other two levels,
the varistion was not significant
(Table 4). In Doddabstta suil, ‘Mg
and K fertilization did not influence
Mg uptake. Liming significantly
reduced Mg uptake by 19.20 per cent.
Magnesium by shoot was positively
correlsted with the vyield of sheot
(r = 0.280+*), grain (r 0.488*")
and total dry matter (r = 0.790+).

Grain: The mean Ma uptike by
grain was 581 .and 3.55 mg'pot in
Titukkal and Doddabetta soils respzc-
tively. In both the saoils. liming
significantly decreasad Mg uptake
(Tabla 5). In Titukkal soil, Mg, and
Ma, lavels were on par bul registered
significantly higher Mg uptake over



MATHAN ond CHIRARJIVI RAD

control and Ma, treatment which
remained on par.
In Dcddahena soil, Mg,,, Mg, and

Mg: levels were on par. The docrease
in Mg uptake over others at Mg, level
was significant. Potash fertilization
significantly decreased Mg uptake, Mg
uptake by grain was positively corra-

lated with the vield of grain
(r=0.931**) and total dry matter
(r=0,655%").

Total Mg uptake : Total M3 uptake
by ragi crop, on an average, was 126.6
and 90.4 meoloot for Titukkal and
Doddabetta soils respectively. Pooled
analysis of the twu soils (Table 6)
showed that total Mg uptake was
significantly higher in Titukkal sail than
in Doddabeita soil. Liming significantly
decrased Mg uptake, the decreass
being 156-5 per cant. At both K, ani

K. levels, Mg uptake from Titukkal sail-

was significantly higher than from
Doddabetta soil, but in Titukkal soil K

" Vel €8 Mo, 4

_ The authors are highly ‘thankful tg
the Tamil Nadu Agricultural Unwemur.

.. Coimbatore for the facilities uffered 1o

level significantly decreased Mg uptake -

over control’ whila the variation duz t2
potash fertilization was not significant
in Doddabetta soil. Grimme et &/,
(1977) observed that Mg and Ca
were taken by the plantin sufficiently
higher amounts even in tha presencs
of a high K level in the soil.

Mangnesium fertilization at Mgy,
WMge and Mg, levels registerad signi-
ficantly higher Mg uptake than -Mgs.
Similar observations were repor:eﬂ by

Grunes et al. (1968) and Christensan

ef al. (1973). Total Mg uptake by ragi
was positively corralatad with total
dry mattar vield (r=0.820"").
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carry out the investigation as part gf_thg
Ph. D, thesis of the first author. .
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TABLE 1

Effect of Trostments of the mean Mg content or varlous parts ¢f Ragl crop (Elevclne Corecens
Gaertn.) - Pot culture (mof100g - meaa of five replications-oven dry basis)

. Titukkal soil Donabeita soil
Traatmants
Foot Shoot Graln Root Shoot Grain

Le Ko Mg, 37.7 351.0 60.0 45.8 277.0 482
L, K, Mgy 51.0 3720 ~ 502 47.8 3415 48,0
Ly, Ko Mg, 35.8 325.0 49,6 452 3445 474
L, Ko Mg 45.0 359.5 47.8 45.2 3405 474
Lo Ky Mg, 424 268,0 49,2 456 3005 478
L. Ky Moy 426 323.5 49 0 466 3225 46.6
L,,I Ky Mg, 42.5 3404 892 47.4 3200  47.B
Ly Ky . Mg, 42.9 364.5 490 47.0 340.0  46.B
Ly Ky, Mg, 424 341.0 502 453 2560 464
Ly K. Mg 42,7 3123 43.0 472 2875 456
Ly K, Mg, 438 3240 49,0 474 2645 47,0
Ly K¢ Mps 42.5 8405 494 444 2815 456

Ly Ky Mg, 411 301.0 49.0 474 27715 472

Ly K3 Mg, 43.8 3413 48.8 457 3020 435

L, Ky Mgy 410 2205 49 4 468  250.0  46.2

Ly K1 Mas 431 3o 494 452 3010 458

Mean 42,2 238.2 493 £G,8  301.% 470
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TABLE 2

[¥ol. 8%, Mo, 4

Elfect of Treatments on the mean Mg uptake by Varlous Parts of Crap (Elevcine Cotscans
Gaertn,) - Pot Culture (mg/pot - moan of five replications)

Titukkal zail

Doddabatta sail

Treatmenis }
Root  Shoot  Grain  Towldry Root  Shoot  Grain  Total dry

matter matter

L, K, Mg, 462 118 573 12545 262 713 A53 8444
L, K, Mg, 558 148 805 162,63 465 9S04 480 10588
Lo K, Mg, 465 120 712 13177 386 847 416 92,61
L, K, Mg, 789 125 668  139.57 4,73 €78 388 10592
Le Ky Mg, 728 100  62) 11249 380 857 414 9370
Le Ky Mgy 7.3 115 698 12937 440 1095 3,15 117.05
L, My Mg, 648 121 650 13308 487 970 484 10871
Ly K; Mgs 961 136 477 15028 50 B30 346 - 82.00
L, M, Mg, ©13 108 471 119.84  4&1 - 660  3.02 7363
Ly K, Mg; 681 118 504  130.95 457 79  8.94 8781
L, K, Mg, 722 113 543 12565 320 722 357 7897
Ly K, Mg, 741 117 438 12879 497 152 261 8218
Ly Ky Mg, 708 g8 671 10077 472 713 289 7381
Ly Ky Mgy 6768 135 621 137,97 291 736 307 'u.qa
L, K, Mgy 625 88 582 10014 456 738 287 K146
Ly Ky Mg, 837 B85 447  99.34 433 833 205 . B9E#
Mean 677 114 581 12658 4,29 826 356 ‘ 9944
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& Mg levels
| Mag
Mgy
Mo,
Ma,
E B

C. D..{Pw0.05)

b Mpxl
fntaractions

Moy
Mg,
Moy
Mg,
5, E (Mg aty)
€ 0. (P-0,05)
S B, (L 2t Mg)

C D.(P-0.05)

. 536

TABLE 23

Titukkal soll

6.27

6.18
7.07

0.32

Dodoshetta
sall

Ly L
324 4,867
4531 274

426 2.8%

4.83
0,40
1.5
040

1.17

[+

C. D. {P~0.05)

930

Mg x K
fnteractions

Mo,
Mgy

Ma,

Mg

S. E. (Mg ot K}
C. D, (FM-0,08)

S, E. (K st Mg)

CONTENT AND UPTAKE OF MaGNESIUM BY RAGI

MABESIUM UPTAKE BY RAGI ROOT (mpg/pet)

Doddabetta. soff

3.95
4,14
4,07
4,98
0.28

b.E1

Dodebetts
saf!

L
361 4.20
4.6 3688

3.42 &7%
485 5%

0,40
1,15

0.30



.

Lime levals
Le

Ly

5. E,

C.D. (P=0.05)

K levels
Kb

K1

E.E

C. D. (P=0.05)

Mg levels
Mae
Mg,
Moy
Mo
5. E

€. D. (Pm0.05}

MATHAN AND CHIRANJIVI RAO
TABLE 4
MAGESIUM UPTAKE BY RAGI SHOOT (mg/pot)

Titukkal soll Doudabetta soll

122,64 91.37
105.77 78,83
841 2.21
13.60 6.£0

Titnkkal sofl
120.93
107.47

4.41

13.60

Titukfal seft
102.92
126.87
T10.48
118,43

6.57

16.83
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hl

Limu fevels
Ll

Ly

S B

C. D. (P=0.05)

Mg levels
“ﬂl
Mo,
Mg,
Migs
5. E.

C. D, (P=0.05)

5. E
€. D. (Pm0.08)

Titukkal sol'
638
6.2
D.35

1.07

Titukkal soff
5.31
6.57
6,24

- 6.07
0.22

0.83

Titukkal soll
382
328
0.10

0,231
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TABLE & Magnesium Uptake by Ragi grain (mg/pot)

Doddzbetia 30/l
4,08
3.02
0.10

iy

Doddaberta soll
3.64
8.74
.:'"35
2.83
0,22

0.63



e ifmn levala

La
Ly
B, E

C. D. (P=0.03)

Mo levels
Mg,
Mgy
Mgy
Mps
S E

€. D, (P=0,05)

Solls

Titukkal
Doddabette

B E

C. D. (P=0.05)

Soll X K
Interactions

Thukkal

' Doddobatta

E. E.

€, D. (P=0.05)

MATHAN AND CHIRAMJIVI RAO

TABLE 6 Magnasium unm!:u_ by Ragl crop (mg/pot)

Pooled Analysis

117.74
B9.45
2,85

1.74

Pooled Analyals

a8.64
118,24
108.44
110.97
3.30

E.60

Pooled Anelysls

126.78
80.42
2,85

774

FPooled Analysls

Ky
13308
88,51
570
10.94

Ky

120,47

82,31

Titwkkal eoll Daddabetta =a

135,73 89.76
117.82 B1.08
4.80 2.20

14.80 £97

Titukkal soll
114,63
140,18
12298
129.28

6.68

18,14

Vel, €9, Mo, &,



