HIIEAL FEIR A4 2021, 22(6): 1542-1549
Journal of Plant Genetic Resources DOI: 10.13430/j.cnki.jpgr.20210423002

JEPIRE ST I AL R E AL PRV

PR RRL AT ERBR, TAR, 21T, E 4
(AN A TREIAEY A Wy st B R E R S0 =/ P ROV RL 7 Bk AL T T, AL 4t 100081 )

HE: DAT R ERF @ XRREY, LEp st R e e AR R F R AT BAA 2R, LHEE TRRE
Y KB LAEIT AT FFT IR, LARZTIEHAEE, AR, FFRIRASRIEFRL4E > F REHK
FRAAEALAETEZL, AFFRH AN 2019-2020 F T FM KB FFM 3 AIRITEET R IBEAR S 75 2 ARy A,
AR A 3 R B AL T AR D e F AR B R ALY B R AL A A B £ BB SAT AB R AT £ AT
Fo AT B AT TR T T ZBRE 3 AR T 6940 1, 45 R AP 1 2020 S K WX Ba Fe 2020 38 -F AR R I R we T B R &
K E R AR ETF M THRFARD; 2019 FRMMRIER T ERELARNEREREFFMATHRFRA. £2
FRE T b A2 T R-FF A — B R WA 58 A, SRR 4009 47.93%, APt A LA EBAE L % R FRT
Brar st T — 2 a9 B ARG 5 I ik s e 40 TR AT T A G IAF R G 40 - R A W o) AL LR IR &Y AT 38 B
oy Kk

K : B F AT T SR BRE AT

Evaluation of Drought Resistance of Diploid Potato
Population Based on Conjoint Analysis Method
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Abstract: Potato is ranking the world'’s fourth largest food crop which palyed an important role in ensuring
global food crisis and malnutrition. Potatoes are shallow-rooted crops and sensitive to drought stress which are
cultivated in arid and semi-arid areas in China. Breeding drought-resistant varieties is thus of great significance to
ensure potato yield and improve water resource utilization in arid areas. In this study, two treatments of normal
irrigation and deficit irrigation were set up, and the yield of each genotype of diploid potato population under
different treatment was measured at harvest and the drought resistance coefficient was calculated. At harvest, the
yield of each genotype of diploid potato population under each treatment was measured and the drought resistance
coefficient was calculated, and the difference of the drought resistance of this population in three environments
was analyzed by jointly with significance analysis, correlation analysis, and variance analysis and double plot
analysis and so on. The results showed that the field experiment in 2020 and the drought-resistant greenhouse
experiment in 2020 were suitable to reveal the drought resistance under mild drought stress conditions; the net
greenhouse experiment in 2019 was suitable to reveal the drought resistance under severe drought stress condition.
There were 58 genotypes with the same drought resistance level under the two different drought stress levels,
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accounting for 47.93% of the total population. The results provided certain theoretical basis for potato drought

tolerance selection with several replications and the identified drought-resistant potato genoptyes which laid a

foundation for future research on isolation of important genes and dissection of drought resistance mechanisms.
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Table 1 The relative water content of the substrates in

different treatment and periods (%)
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Table 2 Descriptive statistics of yield and drought resistance coefficient

SiE| eSSl BRI %) FHE b2 PR 22 Hhe/MHE BRI 2%
Item Category crv Mean SD SE Min. Max. Range
2019 43 R4 EHR (g) 52.79 523.2 276.2 25.11 118.1 2149 2031
2019-wp Wtk () 53.48 2623 1403 12.75 0 984.2 984.2
B R 36.86 0.52 0.20 0.02 0 1.35 1.35
2020 K H EH T (g) 53.07 480.5 255 23.18 16.67 1452 1436
2020_dt e =it (g) 54.47 359.6 195.9 17.81 13.33 844.2 830.8
PR R 36.53 0.79 0.29 0.03 0.20 2.34 2.15
2020 AF-Hi S ER R (g) 31.41 216.6 68.02 6.19 93.33 363.3 270
2020_khp Jpe =t (g ) 30.37 166.5 50.56 4.60 56.67 283.3 226.7
PR FREL 26.04 0.80 0.21 0.02 0.31 1.49 1.18

TEH TR IR B B R A7 4 s Wi P ik K75 SRR A R )
Normal yield: Yield under normal irrigation treatment, Stress yield: Yield under water deficit treatment, 2019-wp: 2019 Net shelter, 2020_dt: 2020
Open field, 2020_khp: 2020 Rain-proof shelter resistant shed. The same as below



6 1 AR

B4 ST T A AR S AT R

1545

TR 45 S v e B RN SR 2R B S5/ M A L 3K R ity
T 2019 45 R I H AL BRANB0 AL BE T 7= 8 (A
F43 512k 2031 F1984.2, ¥ K F 2020 4 FHAH R Ak
R P A 22 (1436 1 830.8 ) 5 2019 4F R HHT F
FEIM 2 (1.35) HI/F 2020 42K HHT R REUN
W25 (2.15), X6 5 T2l 2 5 20 i (1)
B, H2s i/ N R B S R L
X7 b R 2E S A R R
[, 2019 4F I AT 2020 4F K HIE % 7= % A
25552020 AEHT RN L = SRI A Y 22 5 8
=, B R0 47 0 B A A 5 S N

HCE ), UL PR ROy 200 S48 R e
SO o 3 KT EPEAN I Y P 7 4 2
3, o, 2020 4E K Dhiﬁ@/\ﬂjh_?zilﬁ’]ﬁ?ﬁ/&lﬁ
K i B34 KT 2019 4F AR SR 1Y, X 55 2020 4F
FARBEM I EE 2019 4FFE 2, TS Phn R TR 1Y) 52
Bl U ARAR , AR 150 B 7 7 SR i S 4 /N5 i PR Y
FEERIZER . 2020 4E K H 5 2020 4EHT R PR
REA B RS, BN RE 28050 e B &
HA BT 2019 AERIAIY , D™ T A AN
A2 A b g/ NS SE DR RS (G B 2 R B, I8 2 B AR
BRI A S R R 2 R B B R B

ns

a N b ok c3
ns ok kol
5 il 1000 = ta
= r &) :
2 2000 2 25l
~ - . =
80 s f — W& : 1
= 0500 il ] i
m 1000 + ~ 2 1+ 3
L | y 7|
— - = .
0t ‘ ‘ ‘ 0t ‘ 0f | |

20194F R 20204F K H 20204 HT 2l

2019-wp 2020—dt 2020-khp 2019-wp

a: IEH 75 b WA 5 o PURREG ns: ZRAW

20194F 2020#1&5 2020##;‘1%1‘)1}1

2019$l;71ﬂﬂ 20204 K H 202035&%%

2019-wp  2020-dt  2020-khp

2020-dt  2020-khp

L 2ERAE P<0.01 /KPR 3

a: Normal yield, b: Stress yield, c: Drought resistance coefficient, ns: Insignificant difference, **:

2.2 AEEME

RRHIKX R

Difference is extremely significant at the £<0.01 level
1 FERNMERHENEREZESN

Fig.1 Analysis on the significant difference of yield and drought resistance coefficient
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Fig.2 Correlation analysis of yield and drought resistance coefficient
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Table 3 Analysis of variance of yield and drought resistance coefficient and calculation of generalized heritability

miH Ap S5 A il Yo7 PiA IS il
Item Source of variation Df SS MS P-value (%) H’
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Normal yield X
A AY 120 1784528 162.072 0.00634
AR x KRR 240 598991 54.401 1.00000
IS EN FEWTE11RY/ 2 1050263 95.388 0 72.94
Stress yield
FE[A 7Y 120 2100808 190.801 4¢-05
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a: GGE bioplot, in the principal component analysis, the decomposition is G+G x E, and then make the double plot according to

PCI1 and PC2, b: The relationship between the environment, c: Reflects which genotype is performed well in which test,

d: Reflects the drought resistance and stability of the genotype, e: The distinguishing power and

representative of the test site, f: The environmental ranking map

B3 GGE WirE 2
Fig.3 GGE bioplot analysis
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Table 4 Drought resistance grade of each genotype under different drought stress levels

i H £33 Bk dikb (%) FEH R
Item Grade Amount Percentage Genotype
Lyl pey ) S £ 25 20.66 243.229.196.191.187.184.177.176. 157,146,143 137,98 .95
Mild drought stress 90.74.57.56.48.46.37.33.32.17.7
i 31 25.62 H214.226.,223.210.207. 198,194, 186,185,170.169.163 152, 144,
141,135,134,120,110.105.101,88.,63.60.49.35.22,15.14.5.2
J& 65 53.72 H145,A1,252,244,237,234,231,218.217.214,213,211,203.202,200, 197,
195,192,189, 183,179,178 . 173,172,168, 158, 153,151,150, 148,147,
139,138,136, 131,129, 128,126, 125,121,109, 108,107.106,99.97.
81.77.72.64.62.52.50,41.40.39.36.25.24.21.18.13.9.8.4
BEARET S PhE £ 27 2231 H214  H145.243.237.231.203.200, 198,195, 187,184 .183.173 .,
Severe drought stress 146.137.101,98.97.74.60.56.37.22.17.9.8.7
rh 35 28.93 244229 .226,223,218,217.210.207.197.194,192,186,178.177.176. 170,
169,152, 151,148,147,107.106.99.72.64.63.62.41,32.25.24.15.5.4
T 59 48.76 A1.252.234.214,213,211,202,196. 191,189, 185,179,172, 168,163,158,

157.153.150,144,143.141.139.138.136,135.134 131,129,128 .,126,
125,121,120,110,109,108,105,95.90,88.81,77,57.52,50.49,
48.46.40.39.36.35.33.21.18.14,13.2

W2 AN R S 0 R B T 45 3 R Al
ERAVIETEDN (5 5), L0 BE T 58 MR ERF
REANAR ) FE LAY ]y R R 8 47.93%

Hrb

AFER A E TP A, b 9.09%; 12 > F5E K R
Trh g R w51 9.929%; 35 M EA R T T2
U, (5 1 28.93% .,
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Table S Genotypes with stable drought resistance levels under different drought stress levels

E241 Bt At (%) JEA A

Grade Amount Percentage Genotype

PUF Drought resistance 11 9.09 243 .187.184.146.137.98.74.56.37.17.7

454 5 Moderate drought resistance 12 9.92 226.,223,210,207.194,186,170,169,152,63.,15.5

T 553 Drought sensitive 35 28.93 A1.252,234.214,213.,211,202,189,179,172., 168 158,
153.150,139,138,136,131,129,128,126,125,121,109,

108.81.77.52.50.40.39.36.21.18.13
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