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Effects of calcium and magnesium on potato tuber yield,
guality and disease incidence in Inner Mongolia of China
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Fertilization rate (x10* t)
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Fertilization and related research in Potato
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Fertilizer use in Inner Mongolia( Main potato
production area)
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Progress of calcium research on potato

It was inconsistent on the effect of Calcium to potato yield and tuber.
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(Nadeem et al., New Zealand Journal of Crop and Horticultural Science, 2009)

(GKETAI£I1E3, 2015 ; FEEET163,2008)

The protein, Vitamin C and starch in tuber are all increased as Calcium concentration increase.

[ KPR S, HAZRETEAM. Vol t a3 — 283G,

(FztEdiH L, 2008)

Reduced severity of internal brown spot and Erwinia soft rot in potato tubers with increased calcium
content.
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(Mcguire and Kelman. Phytopathology, 1984; Tzeng et al. American Potato Journal, 1986)



» Calcium could increase chlorophyll content and net photosynthetic rate of potato.

BES o P BMIRE SR EN AN RZEZSZSEMN R ER FAEN LUt A S ERWIESENAETE -
(AT 16X - 2015 ; FEEEBT162,2008)

 Calcium deficiency induced shoot
tip injury and loss of apical
dominance.

BAFELAEREY
WA, RRWHHF.

HORTSCIENCE 46(10):1358-1362. 2011.

Fig. Growth of ‘Dark Red Norland’ potato shoots for 30 days in
media containing single shoots at 3000 mM calcium (Ca) (A) and 6.8
mM Ca (B).
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Absorption and Transportation of Ca®*

¢¢ Water and calcium taken up by the main root
system bypass the tubers and are delivered to the
above-ground portion of the plant, and roots
arising from the stolons and tubers supply
calcium to the tubers.
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Palta J P. Potato Research, 2010, 53(4):267-275.
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Progress of Magnesium research on potato

BB, RT3 7= BRI BT IR

There are little reports of Magnesium on potato production!
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Aims of the project
1 ERAREN AUEA LR 4T D524, 2R E LAE;
To clear the absorption and requirement of calcium and magnesium by potato in

Inner Mongolia of China.

2. ANt “RRBRATHENS” A HAE Ly RA R B 7 ik
To detect the effects of new-style fertilizer Polyhalite in potato production and its

application method.
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Experimental Design

mA: WS

Cultivar: Kexin No.1

. 42000%F/ 2 i
Density: 42000 plants/ha

AL

Irrigation method: drip irrigation

i I & (Fertilization rates):
300 kg/ha N, 180 kg/ha P,O.

e K E: 100 mANK, SRS, BEHLIX 41t
) .
(=L B R RA The plot area was 1_00 m- , the experlm(_ents were
completely randomized block design with three
replicates.
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Treatmenfs

R L. BB B 5 S AL B S A B U AL 3
Exp.1 Treatment of of Polyhalite application in potato Y& — Gl EY AR
The new 4-in-1 fertilizer

Treatments Basal Dressing (kg ha™) _
A K,0 Polyhalite %
T2 (CK) 300 (as K»SO.)
T1 90 (as K»SOJ) 1500
T6 234(as K,SO,) 469 (%Ko L




RIE2. 5. BRNMFE KRN RTLE
Exp.2 Absorption and requirement of calcium and magnesium by potato

Treatments Basal Dressing (kg ha™)

AHE K,O MgO CaO

T2 (Ck) 300 (as KzSO4)

T3 300 (as K,SO4) | 90 (as MgSO4)

T4 300 (as K,S0y) 225 (as Ca(NO3)2)

T5 300 (as K,SO4) | 90 (as MgSO,) 255 (as Ca(NO3)2)
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1. B IR PR 5 B AL AU N F BT 5
Application of Polyhalite in potato
FEETaT
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Table 1. Potato yield and its components under different treatments

e PE (kg/ha) HBREEH AN/ BAEFE (g/4)

RER (D) BEHER %)

Tuber number per

: Average tuber  Percentage of large Commercial
Treatments Yield : :
seedling weight tuber number tuber rate
T1 36190 b 5.7 b 187.7 a 57.5 a 84.4 a
T2 (CK) 41835 ab 6.9 ab 198.6 a 62.7 a 84.6 a
T6 50727 a 7.4 a 191.9 a 61.2 a 83.0 a
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Starch and reduced sugar
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The suitable fertilization combination (1/2 polyhalite + 1/2 K,SO,) promotes starch accumulation in potato
tuber, but no effect on reduced contents.
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The incidence of Common scab

R2. ARV TFESRERBNBEARBER
Table 2. The incidence of common scab of
under different treatments

gm  FPE e
Treatment . . Disease index
incidence
AbFH1 53.70% 14.5
RHFH2 54.80% 16.4
RhFHE3 43.10% 11.5
REFE4 30.30% 9.3
RHFH5 23.10% 6.9
RhFH6 21.90% 6.7

£ x100
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Absorption and requirement of calcium and magnesium by potato

®3. SREFEREMRRAF

Table 3. Potato yield and its components under different treatments

o3 7B (kg/ha) BREEH (/HR) BAEE (g/4)  KER (D) HHER )

: Tuber number per Average tuber  Percentage of large Commercial
Treatments Yield : :
seedling weight tuber number tuber rate
T2 (CK) 41835 a 6.9 a 198.6 a 62.7 a 84.6 a
T3 35634 a 5.7 a 184.2 a 58.9 a 83.2 a
T4 44898 a 6.5 a 207.7 a 60.5 a 81.9 a
T5 37969 a 5.7 a 192.9 a 54.2 a 79.2 a
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Dry weight of whole plant
(g/seedling)
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Dry matter accumulation of whole plant
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18 33 52 78 91
HEFXRHE (X)

Days after emergence

O XAE (SA3H3) MESAE (S3H4) X
SREPERIATYRIRBSIE—EN
RHAER (5ME248E) , BE®
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Both Calcium and magnesium have
promotion effects on potato dry matter
accumulation at the middle and (or)
later developmental stages, but the
effect of Calcium is more obvious.
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Table 3. Photosynthetic rates (Left) and SPAD value (Right) of potato under
different treatments
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F4. AREIVNEBFNEREES

Table 4. Calcium concentration in different organs during potato

PR IO R

Absorption and accumulation of Calcium
#8238 B 045K B (mo/g)

developmental stages under different treatments

HRE

m%&EMHHEK%HﬁKE%&f B2

g gham HE R ¥ (Days after emergence)
Organ  Treatment 18 33 52 78 91
H- LhFE 2 21.06 b 22.68 a 44, 23 b 42.52 a  34.04 abc
RbTE3 19.76 b 26.71 a 40.90 b 46.27 a 32. 64 bc
Ab 3 4 23.34 a 30.45 a 48.31 ab  41.49 a 31.80 ¢
Qb TS 23.35 a 25.91 a 54.00 a  44.29 a 37.86 a
Bz Rb T2 / 0.47 a 0.22 ab 0.16 a 0.08 a
AbFE3 / 0.34 a 0.43 a 0.10 a 0.11 a
QbTE A / 0.44 a 0.18 ab 0.19 a 0.10 a
AbFES / 0.31 a 0.23 ab 0.12 a 0.12 a
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Fig. Calcium concentrations in different
organs of potato
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Distribution of calcium In potato tuber

R5. RIS R EZ R ERI D ECLLH)

Table 5. The distribution of calcium amount in organs

BESEE (%)

Kb 3
Treatment A = R Bz
Leaf Stem Root Tuber
RbFR2 64. 89 31. 47 2. 52 1.13
REFES 67. 89 28. 52 1. 89 1. 70
REFE4 62. 46 34. 49 1.55 1.51
REFES 60. 82 37.12 1. 07 0.99

J BEEREDPDERIE - 7T TF1.0%~1.7%2I8];

The distribution of Calcium in tuber is very low (1.0%~1.7% in our experiment);

NFATBREREE23-3.0kg (RE1ISHH).
About 2.3~3.0 kg CaO is needed to produce 1000 kg fresh tuber (Cultivar Kexin No.1 as example).
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Table 6. Magnesium concentration in different organs during potato

developmental stages under different treatments
Days after emergence)
e e HHfERE (Day g
Organ  Treatment 18 33 52 78 91

[ B REER2 8.176 b 8.522 10.361b  10.472b  10.684 b
b33 8.194 b 8.661 10.148b  10.774b  10.187b
b7 4 8.590 ab 9.487 10.132b  10.256b  10.625b
AbHE5 9.010a 8.524 16.113a  13.602a  10.729b
Pz AL FE2 / 5.619 bc 5.325b  4.697 bc 4.363 b
AL 3 / 5.679 ¢ 6.209 a 4533 ¢ 4.556 ab
b3 4 / 6.109 ab 5114b  4.883hc 4518 b
REFES / 6.259 a 5.402 b 5.641 a 4.891a

- HERAEKH A RMREFESEBRRNETE;

« FABETFRRERIANZFER, REIFPRIK.
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Absorption and accumulation of Magnesium
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Fig. Magnesium concentrations in
different organs of potato
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Distribution of Magnesium In potato tuber
x7. WA X EZ R ER S BCELHI

Table 7. The distribution of magnesium amount in organs

BRI (%)

Ab 3
Treatment e -3 i Bz
Leaf Stem Root Tuber
AEFER2 19. 80 17.13 1.53 6l. 53
AL T3 18. 10 22.H3 1.47 57.90
Ab ¥4 18. 96 17.55 1.13 62. 36
REFE5 23. 62 20. 53 0.93 H4.91

T PR —F L ERSR D BCBIRED

Over halves of Magnesium were distributed to tuber as harvest;

OFAFTSREREHFEI0-3.4Kg.
About 3.0~3.4 kg MgO is needed to produce 1000 kg fresh tuber (Cultivar Kexin No.1 as example).
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Conclusion

1. FREORIEFLIEEHT, ﬁ’ﬁﬁﬁpolyhallte_llz,LnyJF_‘J’E“*FIEE’Jm%TEﬂ,
FITIBIN FREEM2E, BIETEBINENARR ; RENKERZEZE 12
polyhalite + 1/2 K,SO, iEfEHS

Under the climate and soil condition 1/2 polyhalite + 1/2 K,SO, fertilization
combination has significant effect on potato yield promotion, starch content increase
and the elimination of common scab in tuber.

2. RT—EEREmMMPEFTLAFREFEE (Ca0) 2.3~3.0kg, &5 (MgO)
3.0~3.4 kg,
About 2.3~3.0 kg CaO and 3.0~3.4 kg MgO are needed to produce 1000 kg fresh

tuber (Cultivar Kexin No.1 as example), respectively.
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