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Evaluation of Drought Tolerance in Exotic Potato Germplasm
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Abstract: Potato is considered to be sensitive to drought due to its shallow root system.Currently, only few
potato varieties with high drought tolerance were released, because of the narrow genetic base that restricts the
breeding for drought tolerance.Employment of exotic potato resource might be alternative strategy to accelerate
the breeding for new varieties with high drought resistance.315 advanced clones and 3 cultivated varieties were
evaluated with augmented block design compared to 5 local varieties under drip irrigation and rainfed condition
in 2016 and 2017.AMMI and GGE model were used to analyze the effects of genotype ( G ) and environment
( E)on yield and combine with drought index to identify the yield potential and stability of each genotype.Under
rainfed condition, the average potato yield was similar but the coefficient variation had large difference between
the two years, while under drip irrigation, the two variables showed opposite.Potato yield was affected by G, E
and G by E interaction significantly, of which the sum square accounted for 43.39%, 39.36% and 17.26%o0f total
sum square.Genotypes C93 and YS902 showed highest drought tolerance in both years followed by genotype
C48.Genotypes C93, YS902 and C48 could be as parent for drought breeding. Taken together, the genotypes with
drought tolerance might serve as elite parental lines, which become of interest in basic and applied resources.
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Table 1  Soil property of the experimental site in 2016 and 2017

Ay () H HHLFE (glkg) B f & ( mg/kg ) B (mglkg ) AR (mglkg )
Year P Organic matter Available nitrogen Available phosphorus Available potassium
2016 8.2 17.3 40.7 115 132.4
2017 8.2 149 40.4 11.3 118.8
1.2 REEHE I 18(ZS18 ) 5 LA HiTA: = o HIRY 5 A ai b

B LIk A E PRS2 E RO (CIP) 3154y IXFER, 435 ey 14 (H14 ) B9k 12 (J12) ., e
AR R (£ 2) M 3T E A ISR, TE 15 (KXL) 5% 95 (Q9). 4 4% 6 5 ( XS6 ).
S A4 R 7 902 ('YS902 ), 5 % 103( YS103)

x2 kB ERKS
Table 2 The genotypes used in this study

ﬁijﬁ% CIP {015 iijﬁ% CIP 145 f;ijﬁ o CIP 145 iiiﬁ% CIP 1R1i5 iiiﬁ% CIP 4%
code CIP code code CIP code code CIP code code CIP code code CIP code
C1 381381.13 C124 304387.39 C31 301029.18 || C59 394600.52 cs7 397073.15
C10 393371.164 C125 304405.47 C32 301040.63 || C6 393073.179 C88 397078.12
C100 389468.3 C127 397077.16 C33 300046.22 || C61 394613.139 C89 397079.26
C101 390637.1 C128 391919.3 C34 300048.12 C62 394613.32 Cc9 393228.67
C102 391180.6 C129 391930.1 C35 300054.29 || C63 394614.117 C90 397079.6
C103 391533.1 C13 393280.64 C36 300056.33 || C64 394881.8 Cca1 397098.12
C104 391724.1 C130 391931.1 C37 300063.4 C65 395186.6 C92 397099.6
C105 392032.2 C131 394906.6 C38 300066.11 C66 395193.6 C93 397100.9
C106 392740.4 C132 395438.1 C39 300072.1 C67 395195.7 C94 397196.3
C107 392745.7 C133 394904.2 C4 392617.54 || C68 395196.4 C95 397196.8
C108 392759.1 Cl14 391047.34 C40 300093.14 || C69 395197.5 C96 397197.9
C109 393613.2 C15 391058.175 Cc41 300099.22 || C7 393073.197 co7 398014.2
Ci11 391004.18 C16 393085.5 C43 379706.27 || C70 395432.51 C98 388611.22
C110 393615.6 C17 398192.213 C44 385499.11 C71 395434.1 C99 388615.22
C112 397030.31 C18 398098.119 C46 388676.1 C72 395436.8 D1 300055.32
C113 397035.26 C19 398098.203 car 388972.22 ||C74 396311.1 D10 301037.85
C114 302428.2 C20 398180.253 C48 390478.9 C76 397012.22 D100 395017.229
C115 302476.108 C21 398180.289 C49 391207.2 C78 397016.7 D101 395017.242
C116 302499.3 C23 398180.612 C5 392634.52 C79 397029.21 D102 395037.107
C117 304345.102 C24 398193.553 C50 391382.18 || C8 393227.66 D103 395077.12
C118 304350.1 C25 398203.509 C51 392781.1 C80 397036.7 D104 395084.9
C119 304350.118 C26 398208.219 C52 392797.22 || C81 397039.51 D105 395096.2
C12 392657.171 Cc27 398208.33 C53 392822.3 C82 397044.25 D106 395109.29
C120 304350.95 C28 398208.58 C54 392973.48 || C83 397055.2 D107 395109.34
Ci121 304371.67 C29 398208.704 C56 394034.65 || C84 397065.2 D108 395111.13
C122 304383.41 C3 391583.25 C57 394034.7 C85 397067.2 D109 395112.19
C123 304383.8 C30 301024.14 C58 394579.36 C86 397069.5 D11 301041.26
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F2(4)

ii:ﬁ% CIP i‘”lijﬁ% CIP f{f ii:ﬁ% CIP {4 ffniﬁ% CIP {4 ifﬂjﬁ% CIP 14
code CIP code code CIP code code CIP code code CIP code code CIP code
D110 395112.32 D149 396268.1 D186 398208.505 || D32 304399.15 D72 393220.54
D111 395112.36 D15 301056.54 D188 398208.670 || D33 304399.5 D73 393242.50
D112 395112.6 D150 396268.9 D189 399001.44 D34 304405.42 D74 393248.55
D113 395123.6 D151 396269.14 D19 304347.6 D35 304406.31 D75 393280.57
D114 395169.17 D152 396269.16 D190 399004.19 D36 374080.5 D77 393284.39
D115 395445.16 D153 396272.12 D191 399048.24 D37 377744.1 D79 393349.68
D116 395446.1 D155 396272.2 D192 399049.14 D38 380011.12 D8 301024.95
D117 395448.1 D156 396272.21 D193 399049.16 D39 380496.6 D80 393371.157
D118 396004.225 D157 396272.37 D194 399049.22 || D4 300135.14 D81 393371.159
D119 396004.263 D158 396273.48 D195 399053.11 D40 381178.14 D82 393371.58
D12 301044.36 D159 396285.1 D196 399053.15 D41 381379.12 D83 393382.44
D120 396004.337 D160 397006.18 D197 399062.118 || D42 381381.9 D84 393385.39
D121 396008.104 D161 397012.20 D199 399067.14 D43 381403.16 D85 393385.47
D123 396009.258 D162 397039.53 D2 300063.9 D44 384321.3 D86 393399.7
D124 396012.266 D163 397054.3 D20 304349.8 D45 384866.5 D87 393536.13
D126 396023.109 D164 397060.19 D200 399067.22 D47 387164.4 D88 393617.1
D127 396026.101 D165 398098.205 D201 399072.11 D48 389746.2 D89 394223.19
D128 396026.103 D166 398098.231 D203 399072.28 || D49 391002.6 D9 301026.23
D13 301045.74 D167 398098.570 D205 399075.32 || D5 300135.3 D90 3942239
D130 396031.108 D168 398098.65 D206 399078.11 D50 391011.17 D91 394638.3
D131 396031.119 D169 398180.144 D207 399083.4 D51 391046.14 D92 394895.7
D132 396033.102 D17 303381.106 D208 399085.17 D52 391065.81 D93 394898.13
D133 396034.103 D170 398190.112 D209 399085.23 || D53 391580.30 D94 394899.5
D134 396034.268 D171 398190.200 D21 304350.18 || D54 391585.179 D95 394900.1
D135 396036.201 D172 398190.404 D210 399085.30 || D55 391585.5 D96 395011.2
D136 396037.215 D173 398190.523 D211 694474.16 D56 391691.96 D97 395015.6
D137 396038.101 D174 398190.530 D212 694474.33 D57 392025.7 D98 395017.14
D138 396038.105 D175 398190.571 D22 304350.78 D58 392285.72 D99 395017.227
D139 396038.107 D176 398190.605 D23 304351.109 || D59 392633.64 YS103 =54 103
D14 301055.53 D177 398190.615 D24 304351.31 D6 300137.31 YS902 = 902
D140 396043.226 D178 398190.735 D25 304366.46 || D60 392634.49 ZS18 i35 18
D141 396046.105 D179 398192.41 D26 304369.22 || D61 392637.10 H14 far 14
D142 396063.1 D18 303381.30 D27 304371.20 D64 392821.1 J12 PRk 12
D143 396063.16 D180 398192.553 D28 304371.58 D65 393075.54 KX1 w1
D144 396180.22 D181 398192.592 D29 304387.17 D67 393077.54 Q9 HEE
D145 396240.2 D182 398193.158 D3 300065.4 D68 393079.24 XS6 W65
D147 396241.4 D183 398193.650 D30 304387.92 D69 393079.4
D148 396244.12 D185 398208.29 D31 304394.56 D71 393084.31
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Table 3 ANOVA analysis of the yield for all genotypes

A5 SR 2016 4£ In2016 2017 4F In 2017
3

Source of g RERLE ORISR WM RIRA

variation IR DT IR DT

48} Treatments 322 NS *x * NS

il Checks 4 * * NS NS

AR FIE R X 318 NS *x * NS

{7 Checks and

checks VS entries

X 2H Blocks 9 NS NS NS NS

NS /R 28 5 AN 2, * Fl ** 435 7R 0.05 1 0.01 7K 1 25 57 b

Fo FIH
NS indicated P>0.05, * and ** indicated P<0.05 and P<0.01
respectively. The same as below

0.8+

0.6F i

PR (kg/ BK) Yield

04r

0.0F

2016 HFF 2016 jikE 2016 fHFF 2016 ik
2016DT  2016IR  2017DT 2017IR

Bl AREHMLETINE~=SHNTN
Fig.1 Potato yield in DT and DR conditions
in 2016 and 2017
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Table 4 AMMI analysis of the yield for 323 genotypes

T

A2 SRR Tk

- FHIE PR Br % -

Source of i Probability
L df SS MS  Variance

variation . value

ratio

A 322 3359 0.104 754  <0.001

Genotypes

785 3 30.47 10.156 734.55 <0.001

Environments

& H N 966  13.36 0.014

Interactions

FEsr1 IPCAL 324 758 0.023 437  <0.001

ThR4r2 IPCA2 322 4.06 0.013 2.36 <0.001

5% Residuals 320 1.71  0.005
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Fig.2 Analysis of adaptability of all genotypes
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Fig.3 Screening of the ideal genotype
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Hr CO3 AL -4 UM AR 3 Je sy, FLAB ARy C46.
C82,C87,D160, D175, YS902.,

*5 AREFBEDGRERBRHILER
Table 5 Comparison of DI for elite genotypes

BEpR A 2016 AFPLIPIREL || R 2017 AR SRS
Genotype Dlin 2016 Genotype Dl in 2017
D2 2.81 D211 2.92
C93 2.77 C74 2.39
c87 2.54 C119 2.01
C96 2.46 C89 1.83
D175 2.38 C93 1.72
c67 2.35 c7 1.67
ZS18 2.34 D31 1.53
C82 2.33 C18 1.48
C102 2.29 C4 1.44
C115 2.28 D175 141
C104 2.14 c81 141
D160 211 C46 1.35
C95 2.08 D18 1.30
C112 2.06 C6 1.29
C46 1.97 C82 1.29
C98 1.90 YS902 1.28
YS902 1.80 D183 1.26
KX1 1.79 C116 1.26
D160 1.23
ca7 1.22
C35 1.21
J12 1.15

R I T B R TR X R it Pl 2
Genotypes produced higher DI than the best control variety in each year
were listed
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