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‘Magnesium Fereilization in Acid Soils for Potato Crops

K. K. MATHANY, and K. CHIRANJIVI RAD?,

magemisium tertilization studies were conducted for two soasensin  magnseium
- deficient and potassium high soii of Titukkal (near Octacamund, in the Nilgitls District
with Sixteen treatments (combination ¢! two lavels of/lime, two levelsof Ky O and
tour levels of magnesium in a spilt-plot design with lime and potassitm-in the main plote
and with potato (Solanum tuberosum L, Var, Kufri jyothi) as the test crop.

The results indicated that applicantion of magnesium at the rate of 50 kg Mafha
was the optimum in incfesing ‘the vyield of potaro crops under Nilgiris conditions,
Howeyer the relationship betwean Manesium application and yiold was quadratic, Undet
high c.alcium content in the soil. lower avitadilify of magnesium and phosperous and
was observed, Further lower uptake of magnesium, phosphorus and potassium under
high calsium content. was observed These wers some eof the reasens
deprassed Mg Uprake in eddition 1o widening of Ca: Mg rotio, [nthe presouse of
- magnesium the twber vyield variations due to _potessium "'applicalion wes
non-significant indicatint that.magenisium could, to certain extent, zlloviate the adverse
effects of K fariilization, -

Since an incrase inyieid was obtained with magnesium &pplication the soil
availabie magnesium was inferred to be limiting pota.o yield,

‘Though“ magnesium is required by the effect of Magnesium fertilization on
all crops, special ‘attention has 0 be the yield of potatoes.
bestowed in the case of" certain crops
ika potatoes with regard to magnesium MATERIALS: AND: METHODS
nutrition -especically in. acid  soils. ~The field trial was conducted in a
Considerable area of acid soils exists  farmer’s holding  in Titukkall
in the Nilgiris. Nearly 13600 hectares  (Octacamund) Nilgiris district. The soil
are under annual crops like potato,  Was loamy in 1texture, The organic
whéal, ragi. and vegetables, OQut of this matter content was 7.4 per cent The
nearly 8300 _ hectares are mainly  exchangeable magniesium content was
under potatoes the principal food crop  very low  (0.99 me/100 g). The
of the area. Magnesium  eeficiency -following Sixteen treatments invoiving
symptoms-in potato fields (‘farmers different  combinations  of limer
huldings) was observed by Mathan et Potassium and magnesium were tried
ol. 11973) and Mathan (1977).  The treatments were replicated 6 times
Therefare attempts were made 10 stdy  and wera as follows :

1, Asgsociate Prof, Dapt, Soit Sceince, THAU Co!mhaloro.
2. Sunlor Agcl Shemnst, Sugareans Breeding institute, Ceimbatore,
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1. L. K. M, 9 L, %, Mg
2 L, B, My, 1. Ly K, Ma,
3. L, K, Mo, 11, ¥, Mg,
4. L, K, M, 14, 1L, K, Mo,
B Ln H'I MEJ.. 13 Lt lfi Mg“
G, L, 1y Mo, 14 1, oy Mry
7 L, % Mg, 15.. L, K; Mg,
8 L, % Mg, 16 L, &, M,
L, No limz
L,—Lime waz aop'icd as  per Lime
requirement  (Black, 1965) ' —ag

CaC0,(16.8) ténnes/ha

K ,—No Potassium ‘
K~ Potacsium applied = muriate . of
~ Peitash ai the rate of 100 kg K,O

Ma,—No Magnasium
‘Mag —50 Kg:iMg/ha as MgS0,.7H,0
My, —100 Kg Mg/ia asMaSO,. 7H,0
Mg, —150 Kg Ma/ha as MyS0, - TH,O

Constant doses of nitrogen (60 k1
M'ha) and nhosphor 15 1240 kg P,0s[ha)
“yese applied in the form of ammonium
sulphate and sup*rpm inhaie  The
design of the experiment was spilit plot
with L and K combinations as the
mainplot reatments and doszes. of
magnesiurn as 1he sub plot trea'ments.
The treatments ware ronoomised, The
variety Kufri Jyothi of potato  Solanum
tuberosum L) was the test crop. Two

crops were taken up

The crop was harvesied al matunty
and yields were record.d (Tablesand2)
Tuber samples.were anlaysed for N P K,
Ca :nd Mg and the.uptake of the above
nutrients were caloulated - Pre-planting
and post-harvest soil " samples . were
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ananlysed for ﬂxchﬂngeanib G&tlunu
(K, Ca and.Mg) following the’ sianr’rrd
methads of analysis FJar*ks:i}'I. 1973,
The patrmeters recorded were: subjeétes)
to analysis of variance.

RESULTS AND DISCUSSION

Yield ; Tuber vield 'was - obsasved
to decrease by liming whilea statnstmalw
significant interactions of Mg X L ‘was
obtained in the - present mvestlgatrcm
(Table 3) At L,, magnesium fertilization
did not significantly influence the yield
This is in line with the fmdmgs of
walker et al. [1955] and Yamagnchi
et al (1960) Likewise at Mg, level (Mg
application at the rate of B0 kg/ha)
alone,” liming significantly increased
the yield, but at higher levels' than
Mgl Iam:ng again danreased tha yield.
This might have been due to the
disturbance of the Ca/Mg ratio a5
reported by Berry and. ulrich (1870)
and , Krishnappa (1074).. In the
present  investigation  exchangeabie’
Ca/Mg in soil was paositively * correlated
with Ca/Mg content {r#ﬂﬁ?ﬂ**}
and uptake by potatoes {r—ﬂ 690%*)
while negatively coirelated wn:h Mg
content - (r=-0,742%*) Mg - uptake
(r=="-0 77G**) and _ fuber yield
(r=0.498%%)y" Thus the depressed
yield was due  to  lasser
utilization of -Mg and & change
in the Ca: Mg .ratio, The above
observations indicated that liming was
beneficial in the presénce of Magnesium
only, that tooat a particular level.
Similar _observations - were made- by
Chtcka and Brown (1938), Mazayeva
(1967) and Loganathan (1973)..
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Potasitm application ' significaritly
;daureasad the tuber yield.in both:the
Crops, Simltar resu its were r:;hlam&d by
Holmes - 1962 and: - Samscn et al
(1973). High  “levels of potassium
fertilizers have been-traditionaly ~used
for potatoes in"the Nilgiries, Post-
harvest soil analysie further confirmed
Atiat the available K status.-in the plants
- werg-on. the higher side (Table 4 and 5)
In bmh the crops exchangeable’ K was
neuatlvefv correlated with Mg uptake
(r=-0, Zﬂ**n_ﬂﬂ '96) and tuber yield
(r=-0.734**, . n=32), ' - Similar
antagonistic effect between Magnesium
‘and potassium was reporied by Salmon
(1963) andl Bolton (1977).

- Thus it'appears that the question
15 nnt the ‘simple one of a balancing
of lime with magnesium, but a balancing
of lime' and magnesiiim, with other
nutrients especially potassium.

Megnesium fertilization increased
the potato tuber yield. The relationship
between the  levels of magnesium,
application and yield was guadratic
(2 = 0824 Y =281.71 + 16.81,
X-8.77%2) the highest vield being
ohigined from appiicstion ol 50 kg Ma
per I}f;ﬂlasi:e.: Incressed potato  yield
from . magnesium® application  was
obiained by Holmes (19621 and Hassr el
gnd - Dehl {1970) Siaticant Mg A K
interaction vigs recorded in the present
swdy which indicuted that af both K.
and 1, level application of 50 kg
Vg e gaves the highest yield and was
significantly superior to othes, without
mayresium, . :-thljh.z'at:nn significantiy

HS

Tertilization

decreased the tuber vyield by 6552
per cent, while the decreased was only
2,63 per cent under Mg, level anc
at higher levels of Magnesium, K
did not significantly
influence the tuber yield. This indicatec
that Magesium could, to a certain extent

alleviate the adverse effects of K
fertilization, Similar K/Mg antagonisme

were seen the Simpson et al, (1973)
Thus. there seems to be a need for
revisionof the present fertilization
practice in the area,

Exchangeabls Mg of soil was
observed to be positively correlated
with Mg uptake by tuber as well as
Mg vield Further Mg  uptake
was  posilively  correlated  with
tuber yield (r=0.870"*), Y=17.18 +
50.49 for first crop. and r=0.490%*
¥Y=74.65X — 880.2). Similar obser-
vations were recarded by Hogg (1960),
Holmes (1962) and Bolton (1973). As
indicated Dby the pooled analysis,
variations in vyield due 0 crop in
citferent ressons was significant.

Nutrient uptoke : Liming decreased
NP and Mo uptake. by . tubers;
but increaséd K and Ca uptake by
tubers. However al Mg! level, liming
increased - Mg uptake, Potassium
application di<]l notinfiuence the uptake
ni N, P, K oand Ca but deprcssed Mg

[:IﬁT.HI{E. Eoswaell and Parks
(1857), - Jokinen  (1969)  and
Grime et ol {1977) 1ecorded similar
nbrervations. Maonesium  application
did nor influctce  the N untake
faut ifn,::mused significantly  PK,
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Caand Mg uptake. The
treatment: on upiake of nutrient by
potato is illustrated.

Thus in this study, the application
of lime resulted in suppression of Mg
uptake by the potato piams. Application
of K also suppressed Mg uptake by
potota tubers, Since an increase in yieid
was ohtained  with  magnssium
applicetion, the soil available magnesium

was limiting potato yield. Lee [1578)
gbtained similar data wrth ‘Kalahdin,
Kennelbec and Sebago varieties of

potatoes In canada..
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TABLE 1, Effact of Traaiments on nutrient uptake by Potala Tubiers (Salanum rubﬂm;pni.:L',ll:f-si .il:'_rlﬁ:n
(kp/ha) (Mean of six replications — oven dry bas!s)

"
L

T. Mo, Teaiment Toisl tuber . N F . K G Mg:, -Ca/Mg
yletd. (1 /ha) '

K Lo r:ﬂ'm{;“_' 1986 - 722 120 833 127 29 4
2 Lo Ko Mgy 2063 684 125 193 12 28 ?.5.:93
3 Lo Ko Mds 2035 705 120 731 117 28 418
4 Ly Ko Mas 2073 680 123 808 147 20 423
5 Ly K1 Mags. 913 738 109 7653 180 27 481
6 Lo Kx Mgy 1829 663 0.8 788 140 2::'E 538
7 Lo Ky Mgs 2149 807 129 84 i74 31 561
8 Lo K1 Mg, 1946 . 67.5 109 838 124 28 443
9 Ly Ko Mao 54 6.1 96 834 149 26 513
16 Ly Ko Mgy 197.4 - 667 108 1023 147 28 525
1 Ly Ko Mgs 1958 712 88 973 142 29 490
12 Ly Ke Mags 2001, 652 94 976 148 28 529
i3 Ly Ky Mao 1785 655 90 98 128 26 496
14 Ly Ky Mg, 2143 704 107 1214 199 30 6.63
15 Ly Ky Mge 1917 583 106 828 137 28 489
6 L;, K1 Maa 165.3 59,4 B8 748 138 24 575
Mean 1956 683 109 678 144 I8 515

334
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‘TABLE 2, Effects nf Treatments on Nutrient uptake.by Potate Tubers (Solanum tuberosum L) 11 Crap
{kg/ha) [(Mean of six replications, oven diy basis)

T No, - Traatments Tat!l_tL;hEI N P K . Cs Mg.  Ce/Mg
yield (q/ha)
o Lo Ko Mgo 34 1B 252 106 21.8 68 4m
2 Lo Ko May 395,6 1Mz.2 268 12 232 55 d.ﬁz
3 Lo Ko Mas 2992 894, 246 104 166 66 - 332
i Lo Ko Moy 2968 90,9 267 95 189 49  3.86
5 Lo Ky Moo 3M0 180 2701 118 218 51 427
8. Lo Kz Mgy 338.5 162.1, 312 14 23.8, 67 418
7 Lo Ky Mgy 3236 996 28.9 117- 254 55 _ 6.62
8. LoKyMos 221 987 304 M8 190 54 352
g Ly Ko Mao 320.0 807 235 125 262 53 4,04
10 Ly Ko.Mgy 35,9 1032 287 120 263 59 4.2
1. Ly K& Mga 324.2 744 257 108 237 6.4 439
12 Ls K¢ Mas 325 903 2.1 18 267 56 459
13 Lo Ky Mgo 2960 - 897 237 103 18,6 48 408
- Ly Ky Moy 3262 1074 290 135 265 B4 4.1
LKy Mo 3027 1017 251 112 225 50 450
16 Li Ky Mgs 297.1 825 240 106 1968 50  3.92
Mean 3181 1002 268 116 225 53 423
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TABLE : 3 Potato Tubar Yield (Pooled Analyﬁis}'— Iﬂ!hlfr

n, Crap

I Crop

I Crop

5. E.

c. D.(F=0,05) .

b, Lime lovels
Ly
Ly
SJ E‘
€. D, (P=.05

2. Crop X lime
interaciions

'l Crep

Il Crop

S.E

C. D: (P=.05)

0. Mg levels

Mgo

Mgy

Mgy

Mgs

5. E,

C.D. (P=,05)

Mg XK
Interdetions

Mt

Mgy

Mas

Magsy

s, B (MgetK) .
C.'D. (P=0.06)
S. E, (K st Mg)
C. D, (P=0,05) -

Tuber vield

196,49
37.81
1,24
3.57.

Tuher vield
768,64
26476

1.24
R-1

Tuber yield
La

199.91

317,36
1.76
5.04°

Tuber viela

260.15
267,75
256,93
251,97
132
3,70

Tither vield
Ko

256,36
270,27

255,68

250,18
1.87
5,23
2,04
506

Ly

191,08

318.45

Ky

243.54
265,22
268.18
24476

b, K levels
Ky
Ky
5 K
G. D, (P=.08)

d. X K Interaction

Lo Ky

Lo Ky

Ly Ko

Ly Ky

S,E..

€. D. (P=0,05)

f, Crop X |
< interactio.
I Crop

Il ' Crop
5. &

C. D, (P=0,05)

Mg X lime
[Anteractions’

Mo

Mgy

Mas

Mas

%, E. (Mg a1 lime)
. D (P=0.05)
5.E iy
C, D, (P=0,05)

Crop X Mg
Inieractions
Mae
Moy
Mgs
Mas

5.4, (Mg sl crop)
©.D. (P=0,05)

S.E {_cmF at Mg)
C. D. (P=0,05)
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'200.45

“Tuber yield
260.37
283.02

1.24
267,

‘Tuber yield
‘257,32
250,96
263,42
246,10
1.75
504

Tuber yield .
Ko Ky
198,30 191,67
321.44 314,38
196

5.04

‘Tuber, yield
Lo Ly
265,56 ' 244.74
263.55 - 271.95
260.26 263.60
256,19 248,76
1.87

.3.70

2

5.7t

_Tuber yi H_d

ICrop Il Crop
188,52 311,85
200,21 - 335.28
312,39

191,82 312,11

1,87

523
2,04
5,76
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TﬁﬂLE-f:i}, P_T{"wirnamél Effects on the avzilable Nuttients, Caf/Mg Ratio and phin field \rial, — | C10p
(Mean of six replications’ — moisiure free basis)

) Avaiibbie nutriants .
. . _ Cal- . Magne-
¥. No. Tremmren's , , Phos-  Potas-  cium sium  Cs/Mg ph
Ndropen  pherus  sium  ° me/ {me
(ppm)  (ppm} (ppm)  100g) 1¢0g)

&

Lo Ky Mgn 134 113 822 165 035 4.1 66

1

2- Le Ko Mgy 141 81 543 187 032 584 5.5
3 Lo Ko Mgs. 168 4 413 158 034 465 53
4 Lo Ko Mgs 132 70 417 153 037 414 53
5 Lo Kj Mgo 145 72 500 1.0 032 531 57
[ LorKy My 240 67 420 18,1 035 48.0 5.6
T Lo Ky Mg 164 79 502 178 036 484 5.7
g Lo t_(,lmg,, 143 60 435 17.3 0.37 46.8 5.6
g 1.1 Ka Mgo 173 62 642 33.8 036 939 6.6
0 L'y Ky Mgy 154 62 470 327 035 934 6.7
" Ly Ke Mge 174 67 323 278 036 618 €4
12 Ly Ko Mas 71 30 485 3.8 0,35 909 6.7
13- LKy Mee 148 62 435 331 034 0.4 63
4 L, K5 Mgi 188 62 4E7 255 043 178 64
15 Li Ky Mas 178 33 486 283 033 858 63
6 Ly Ky Més 146 40 403 1.6 036 927 67

“Mesn 1 142 62 458 237 037 6
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tABLE b Iroatmental Elfects on the avalable MNutiients Ca/Md Ba‘io. gnd phin fleld tnal: = 1] Ciop

Available nutrients -

: : cr M;agn: L
T. No, . : C Phns-  Polos- clum  sium CajMg - ph.-
' Treatments [itrogen  pherus  Sum {meal fual, TRt .
(epm)  (ppm) (opm} - 100g) 100}
1 Lo Ko May 166 23 »3 g4 oW 7 ':'.5'.-_1
2 Lo Ky Mgl 174 81 310 7.3 _n;n' -'2_14 5,3
3 LoKe Mo 188 s a4 84 032 20 62
4 Lo Ko Mgs 166 00 267 64, 032 200 B
5 Lo-Ky Mgo 220 73 31 63 082 197 52
0 Lo Ky Mas 196 74 81 68 002 197 64
7 Lo Ky Mgy 198 53. 382 132. o 26 57
8 Le Ky Moy 207 85 32t 132 035 3.7 58
2 Ly Ko Mgo 201 60 420 g8 033 27 65
e Ly Ko Mg, 171 58 420 120 036 343 6.6
1 Ly Ko Mgs 179 56 50 120  0.30° 353 6.7
12 Ly Ko Mg, 156 70 M8 1.2 036 313 6.6
12 Ly Ky Map 163 50 405 28 033 358 6.8
1 Ly Ky Mo 187 80 éac 14.4 0,33 :1'3.5' 6.8
15 Ly Ky Mg, 184 36 43! 124 028 443 &7
48 ¢ Ly Ky Mgs 123 3 3 120 03¢ 353 68
Mozn 178 62 36t 10.2_ 0,33 313

433



