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Abstract

BACKGROUND: Salinity is one of the main environmental
stresses deteriorating qualities as well as yields of food crops.
This study was conducted to identify the effects of salt stress
on dry matter ratio, glucose content, and mineral content and
composition in potatoes (Solanum tuberosum L.).

METHODS AND RESULTS: Four potato varieties were
grown in plastic pots (diameter 20 cm and height 25 cm) with
three salinity levels (EC: 1.0, 4.0, and 8.0 dS/m) in a
glasshouse. Dry matter ratio, specific gravity, starch, and
glucose content in tubers harvested at 90 days after sowing
were analyzed. Also, mineral contents (T-N, T-C, P,Os, K,
Ca™", Mg*", Na") in stem, leaf, and tuber were investigated
and statistically analyzed for analysis of variance (ANOVA).
Dry matter ratio, specific gravity, and starch content in tubers
were reduced in all varieties as the salt concentration
increased. Glucose content tended to decrease according to
the salt concentration. In ANOVA analysis of mineral
contents, there were significant differences in K* and Mg** of
leaf and stem, in Na* of leaf and tuber, and also in Ca>* of leaf
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by the interactions of variety and salinity. In the case of
K'/Na" and Ca’/Na’, the stem was more sensitively
influenced by the salt treatment than the leaf or the tuber. The
K'/Na" and Ca*"/Na’ decreased in leaf, stem, and tuber of
four varieties, as the salt concentration became higher. The
decreasing level varied according to the varieties. 'Kroda'
and 'Duback’ maintained relatively higher K'/Na" and
Ca”/Na" than 'Atlantic' or 'Goun' under the salt stress
conditions.

CONCLUSION: The composition and accumulation of
minerals in potato plant as well as dry matter ratio, starch,
and glucose contents were significantly influenced by salt
stress. The respond patterns were different depending on
the varieties and it was related to the salt tolerance among
varieties.

Key words: Dry matter ratio, Glucose, Mineral, Potato
variety, Salt stress
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78RS S FA QS vAA Ho] GAEHA B
ZdelA ZAF Al e 223 FUVERE o] ek Zlow
AZye ], olg} A 13w 249 Aol= QlEl] =iyt
Awe g 5 A 7HellA FQeH AR FAE
o] Jaks WS B0 FAHHELE AN TRt Qo] HAE
2 I 5T ) sk AT RE o, v Y
7 Foll et A7 JEE v)Es AHolr). o] we} 7t

gsle] AAEHATE 7R Fo Tk FA

O:

flo 2

o

25 GAEY A st A FE3F Vhy 329
13- 2folE vl F4317] fl8to] =ujQlelA A7ky g8
AAZH F2 o]f¥+= thA(‘Atlantic’), I(‘Goun’), =
ZtH’Kroda’), F¥('Duback’) 5 4¥%52 AT

SHE 2 H =

HAEYA Aol ARG QFES dFe YL de
FE(Sooksooki 2ho, Nongwoobio, Suwon, South Korea)
g Aol 48 FxEd % 97% o3 Uik A
Ao I Hrkste] EC 1.0(HZET), 4.0, 8.0 dS/m 5
3Tl A AYsIGitt & IEE vujdE flstd
HAEHH(N:PK=10:89, 7777, dallstel, 3, tishl=)E
WA 7K §, ek 7 o] AE(EC 042 dS/m)
50 L A= 747 8 g 45 g, 86 g W7ksk] T &
et T ARl A9 FE(EC 0.67 dS/m) 100 L
T AURS 27 11 g, 130 g, 265 g W7lste] 9al3) 59l

T, QREHA AYE st el o] gl

uf2tz] & FAEA X2

A% B el SIAs 1A EdA A A
FglA AFAMIE Foto] et FFE AT WS
IE 2594 ABgH oL sl 373 FdelA Wbzt 0.5
em WeolR At EdE AARE AR el SR
el 39 sk dEeigion, wadel ool Al
1 Al &, A sREE A

El

€ ZE(E 20 am, %9] 25 cm)el 4WF F0F F, TE

2 97 17142 10 am Zolz et B4E AR

5 2AE G5 AR AR RT3

o= 78] (AR AURSE, ALEIIHE 2R 34

Q) o Auns 9 A AFREE A6 AN
]

ok, of W AESl A5t 7 A2 S BAES A
g

FA el wE

A= T Aol ApAsh= vlE, 181 s &
A nlaskQit. AEAe] F-ePE(S, 270, e, A7) dE
2 A A TP AIRE Gt 80T o] A dwale] 244
75 Bt & WI3FANZAIARPVTIFD 20R, 11 Shin
Co. Ltd., Korea) © & AZA|A 7424 FA9 st AxF
AL wEgE YeRdQlth B30 v 75 S &S5



40 Im et al.
AAskAL 4% 100 g W9l AT 7S ARg-ste] WA Zdat o nEt
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Table 1. Comparison of dry matter rate, specific gravity, starch, and glucose contents according to potato varieties and
salinity levels

Dry matter rate(%)

Variety Salinity Tub Speci.fic Starch B/A Glucose_

(EC, dS/m) Leaf Stem Root &)e r gravity (%, B) (%) (mg - 100g™)

Atlantic 1.0 3.1 bY 62a 235a 18.4 a 1.065 a 12.3 a 66.8 2,369 a

4.0 88 a 56 a 411 a 14.7 ab  1.047 ab 88 Db 59.9 2,211 a

8.0 9.3 a 64a 513a 12.6 b 1.031 b 47 ¢ 37.3 1,798 b

Goun 1.0 10.0 a 59a 402 a 18.2 a 1.065 a 12.0 a 65.9 3,491 a

4.0 87 a 51a 279 a 15.6 ab  1.051 ab 9.9 ab 63.5 2,115 b

8.0 6.8 a 57a 345 a 12.0 b 1.024 b 65 b 54.2 2,149 b

Kroda 1.0 9.8 a 59a 621 a 15.8 a 1.053 a 92 a 58.2 5223 a

4.0 8.5 ab 61a 166 a 133 b 1.038 b 73 Db 54.9 5512 a

8.0 75D 60a 506 a 11.5 ¢ 1.021 ¢ 5.6 ¢ 48.7 3,907 b

Duback 1.0 73 a 46b 582a 18.4 a 1.061 a 11.5 a 66.1 993 a

4.0 6.6 a 45b 408 a 16.8 ab 1.057 a 9.3 ab 55.4 947 a

8.0 82 a 60a 373 a 155 b 1.051 a 80D 66.1 1,038 a
Variety NS * NS b b b - e
Salinity NS NS NS e i i - b
Variety x Salinity i NS NS NS NS NS - b

“Means followed by the same letters within columns are not significantly different by DMRT at P<0.05.
NS Non-significant or significant at P<0.05, 0.01, or 0.001 respectively.

Table 2. Results of two way ANOVA in the effects of variety, salinity, and their interactions on minerals in leaf, stem,
and tuber of four potato varieties

Variables T-N P,0s K* Ca2* Mg* Na*
Variety 3.06* 52.25** 7.69** 15.67* 22.98** 7.35*
Leaf Salinity 44.29%** 11.49** 81.62%* 109.78*** 20.61** 322.93**
Variety x Salinity 1.23% 1.36™° 5.79%** 4.04** 6.97%** 6.91%**
Variety 3.86* 45.90%** 6.09* 13.75** 26.95** 1.99™
Stem Salinity 50.23** 35.37** 59.38*** 11.79** 70.70*** 369.07***
Variety x Salinity 4.53* 4.51* 13.46** 1.52NS 3.40* 0.27°
Variety 3.68* 14.70** 5.48* 4.62* 1.68™ 10.59***
Tuber  Salinity 51.91** 24.48** 19.09** 40.10%** 6.61** 229.40***
Variety x Salinity 2.05"° 3.48* 1.27° 1.39N° 1.08™° 6.86***

Numbers represent F values at 5% level.

NS % ""Non-significant or significant at p=<0.05, 0.01,

™
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Fig. 1. Comparison of Na’ content in leaf, stem,
and tuber of four potato varieties under saline
conditions. Vertical bars represent the standard
errors of means(n=3). Different letters indicate
significant differences at P<0.05 according to
Duncan’s multiple range test.
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errors of means(n=3). Different letters indicate
significant differences at P<0.05 according to
Duncan’s multiple range test.
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and tuber of four potato varieties under saline
conditions. Vertical bars represent the standard
errors of means(n=3). Different letters indicate
significant differences at P<0.05 according to
Duncan’s multiple range test.
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W QoA AdtiA o R et Aow gzl ARy el
& E71°14 Na* o] F24o] e 2& & F %=
Eﬂ, Zol e AAEY 2ol tist vhS- 2fo]ellA H]Eﬂ A
o7 AZFEATHIm et al, 2016). F717452] AEH %4

3 ANOVA 54| X(Table 2) i8] #7425 5 K ©]
2 A F7)ellA FAlel =S o4 (p=0.001)2 HHEF
W, K2 Ay ofekst 8459 co-factorZA AFA
EgA ZZ(Shabala and Cuin, 2008; Hauser and Horie,
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A Bo] zh= g EAog ®iEo] Q7% 3ltHChen et

al, 2007; Cuin et al, 2008).
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iJJr Na" ©]2] A4 vl&o] 58 HaXio] 9l&

2 A7 =, Na' o]l tfsh K o] 1
AN &5 1 ogh Qo FAF A foAde weke
L, E7)ellMe 152 Fo4 2polE YERITHF=15.36,
p=0.001). Oﬂoﬂ disiAE 2(F=40.94, p=<0.001), &7
(F=239.03, p=<0.001), ¥7(F=322.26, p=<0.001) & %&
ZA oA - Wz &fol7t Qglnh FEx R WS Aol
ROl E Sl A= fFedo] Wekont, 7oA+ vl
9 E=QIHF=11.85, p=<0.001). 38, FAEe o] A5 2
oA FAAEG R NeALEAS AR Ao=
A4 Qe Ca®t o] &(Liu and Zhu, 1997)% Na' o]}
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Table 3. Results of two way ANOVA in the effects of variety, salinity, and their interactions on ratios of other minerals
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Variables T-N/Na* P,Os/Na* K'/Na* Ca**/Na* Mg*"/Na"
Variety 2.05" 6.67* 1.09N 1.26™ 2.84N
Leaf Salinity 48.84%** 66.68"* 40.94%* 37.80** 56.05%**
Variety x Salinity 1.59N° 5.08** 0.93"° 1.09N° 220N
Variety 54.65** 67.10"* 15.36** 18.76*** 37.42%%
Stem Salinity 460.19%** 426.38%** 239.03*** 165.07** 264.33***
Variety x Salinity 36.79** 40.74%* 11.85** 16.55"* 27.14%*
Variety 7.02% 3.65% 2,28 0.52N 1.19%
Tuber Salinity 307.64** 228.94%** 322.26*** 32.52%* 159.26**
Variety x Salinity 3.13* 2.72* 1.42N 0.69"° 0.86"°

Numbers represent F values at 5% level.
NS, %,

Non-significant or significant at p=<0.05, 0.01, or 0.001, respectively.
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Fig. 4. Comparison of K"/Na" in leaf, stem, and tuber
of four potato varieties under saline conditions.
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Fig. 5. Comparison of Ca*/Na’ in leaf, stem, and
tuber of four potato varieties under saline conditions.
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