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Stability and Broad-sense Heritability of Iron Content in Advanced
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Abstract: There exist trace elements in human bodies, of which iron is the most content, and iron deficiency anemia is
considered to be a public health problem. If the iron content of potato tubers can be increased through genetic
improvement, it will be of great help to human health. The purpose of this experiment was to analyze the iron content of
advanced generation potato clones that were cross-bred using foreign germplasm resources, evaluate the stability of iron
content, and estimate the broad-sense heritability of iron content. In 2017 and 2018, 19 potato clones and two control
varieties ('Shepody' and 'Kexin 13') were planted in Harbin City and Keshan County in a randomized complete block
design. Iron content in tubers was analyzed after harvest. There were significant differences in iron content among potato
tubers of different varieties (clones), ranging from 61.22 to 101.81 ug/g DW. There was interaction of variety (clone) x

environment in potato tuber iron content, but advanced generation clones with high iron content and stable performance
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could still be selected. The broad-sense heritability estimate of potato iron content was 0.61, which is significantly different

from zero. These results suggest that it is practical to breed iron-rich potato varieties by cross-breeding.

Key Words: potato; iron; genotype and environmental interaction; stability; broad-sense heritability
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Table 1 Potato breeding lines tested

45 Code SR (R) Variety (line) JEA Parent

Vi1 T 135 PIOKHL (Mira) df Bl R SEA AR, 28 24534 25 [ 3808 & 11
V2 K Bake King X F 58050
V3 NO08-21-1 H1 8 3 5 x Norland

V4 N12-45-1 HO04-3-18 x H04-7-16
Vs N12-39-10 FE 45 x HO4-7-16
V6 N11-23-8 DO1-19-1 X Triplo

V7 H09-34012 Caribe x 401

V8 N10-24-2 Chieftain X 401

\& HO04-3-18 Civa X Sprint

V10 NO08-14-1 Triplo X 91-55

Vi1 NI2-11-2 Amadeus X Triplo

Vi2 HO04-7-23 93-136 x Velox

V13 N12-38-1 Salem x H04-7-16
V14 N11-51-3 GEH 45 x HO4-7-16
V15 N11-50-37 SE 45 x HO4-8-17
V16 N11-40-11 H04-3-18 x H04-8-17
V17 N12-42-18 Chieftain x H04-7-16
VI8 H04-7-10 93-136 x Velox

V19 N12-39-5 FEE 45 x HO4-7-16
V20 N12-39-19 GEH 45 x HO4-7-16
V21 N10-4018 NY121 x 401

2 HER50H

2.1 FHREEHEDHREREGSESMN

FER2ATH, R EYCEER G RN (R) .
BEMG x EACHAE AR T E KT Wk
BT AT DUE ), B EHERS mES . &
DR R R 58 = 3 (0] U578 A
45.65%, TMisk% 5 54.35%, HikFW 8K, Ui
LR P [T AR RS BEAR b A A IR 2k i G X E
ZHAEM

F AMMIAE Y A] DL H, TPCA1 AT TPCA2 Hili 4y
AR T H S B A BAE Y 60.20% Fil
39.76%, HIRFI R E K-, B TPCA fiLig e
T R RS HAE R 99.96%, FREEAL e
BB HAER0.04%, 54BN AR L
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Table 2 Linear model analysis and AMMI model analysis of iron content in potato tuber

Tk A5 S R YR DF S MS F

Method Source of variation

5 2253 Hr AR 335 112317 335.28

Analysis of variance gzt 83 87 548 1053.72 10.68%*
SEH A 20 37384 1869.21 18.95%
78 3 6098 202.64 20.61%%
BER 5 B2 HAE 60 43976 732.94 7.43%%
R7E 252 24 859 98.65

LRV |4 e Il 1 256.29 256.29 2.60

Linear regression analysis 3 [E1H 19 18 353.87 965.99 9,79
I ] 2 1466.27 733.14 7.43%%
Bk 2% 38 23 899.89 628.94 6.38%*

AMMI K% PCA1 22 26 473 1203.32 12.20%*

AMMI model PCA2 20 17 485 874.27 8.86%
i 18 18 1.00

oo B g (P <0.01),
Note: ** indicate high significance (P < 0.01).
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Table 3 Iron content (pg/g DW) and Dg value of potato tuber
mnAr(R) Bk 75 (wg/g DW)Tron content IPCA1 IPCA2 Dg
Variety (line) 2017 2018 2017 2018 Hi
A IR M IR Al Al Mean
Harbin Harbin Keshan Keshan
Vi 101.903 69.866 72.368 95.582 84.930 -3.418 0.585 3.468
V2 72.203 89.817 89.815 78.184 85.504 1.354 0.968 1.664
V3 98.339 94.476 94.484 72.142 89.860 0.094 3.482 3.483
V4 54.053 98.772 98.768 108.216 89.952 2.700 -2.964 4.010
V5 68.276 76.258 76.262 97.938 79.684 -0.434 -1.731 1.785
Vo6 76.252 113.086 110.586 82.108 95.508 3.278 1.582 3.639
\Wi 77.328 80.209 80.214 72.613 77.591 0.124 1.551 1.556
V8 86.902 106.233 106.228 93.071 98.109 1.531 1.007 1.832
V9 95.909 95.968 95.972 106.548 98.599 -0.669 -0.086 0.674
V10 63.148 58.119 58.123 67.952 61.836 -1.025 0.330 1.077
Vil 71.069 70.417 70.419 112.085 80.997 -1.718 -3.160 3.597
Vi2 99.587 89.986 89.992 108.292 96.964 -1.638 -0.213 1.651
V13 103.916 77.390 77.394 75.168 83.468 -2.243 2.980 3.730
Vi4 84.277 92.678 92.682 99.361 92.250 0.079 -0.253 0.265
V15 109.738 95.977 95.982 105.544 101.810 -1.668 0.942 1.915
Vie 57.182 107.014 107.011 75.226 86.609 4.404 0.833 4.482
V17 84.054 66.117 66.119 103.376 79.917 -2.866 -1.560 3.263
Vig 59.528 57.282 57.275 70.782 61.217 -0.935 -0.225 0.962
V19 62.918 91.329 91.325 95.213 85.196 1.662 -1.312 2.117
V20 80.046 90.389 90.393 89.257 87.521 0.474 0.400 0.620
V21 49.153 75.903 75.901 99.248 75.051 0914 -3.156 3.286
M Mean 78.847 85.585 85.587 90.853 85.218
LSDyg s 12.600 12.600 12.600 12.600 6.300
8
E1
6 n
V16
44 4 V6
V4 E4 A
bl V19 Am V8
= 27 V21 VoA A
£ v 4 Y20 v3 vig
= 0 VAR A V5 A A A Q.
VIo T T T A T T \ A 1
GAAV10 6 70 75 80VIL 85 90 95 V12100 V15 105
2 A Y13 A A
V1A \il
—4 = E3 AP Variety
6. E2 B IR5E Environment

et ( weg/g DW) Iron content

[: El. E2. E3FIE4 4001403 2017 4RI /R . 2018 4F M /KIEE . 2017 4F 52018 4F 51l R,
Note: E1, E2, E3 and E4 stand for 2017 Harbin, 2018 Harbin, 2017 Keshan and 2018 Keshan. The same below.
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Figure 1 AMMI1 biplot of iron content
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Table 4 Broad-sense heritability of iron content in potato tuber
15 H Item # Iron
Jr 241 4Y Variance component o] 71.02
- 162.77
a’ 81.87
J St % 71 Broad—sense heritability H 0.61
RR 0.82
TR 0.24
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BHEIIGE R 0.61,
309 #®
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oy ftm, JFTEREEH X, R R R 55 K S
X, AR TR, Fidh, TR EHREE AT HA SO
BEAVEYIIBCA 4EA 3R C, g oTR i, A
G 21 (bR B AL R 61.217~101.810 pe/g DW,
Dalamu ¢ ENSE 22 1350 () B8RS g 13T
Hr, 75464 19.28~63.94 pg/g DW. Burgos Z2¥%} 64~
RIS IR, 37 OrbRbE A S T T
BRE BRI, 722468 16.00~33.05 pg/g DW., Brown
SEOE 3N, L 36 BRI TR, A2
b4 16.10~62.60 pg/g DW., Haynes 2™ KPH
IS B, PR T 17 PR AR AR R AR AR
ki, A8k R 41.50~53.00 pg/g DW, BIATA L
P T 844 THER BN (RO BB i, A8 25.43~
276.63 pg/g DW, 5 BASH, SRS & AL
T R/NA—, XA RE 55 RHY 20 FA T A
BB A K,

Brown ZV B, AF Western Regional Russet I
Western Regional/Specialty/Red Skin M5 H 8k 5
WAAEG x EBAE, 74h, AT I8 R k&
AFTE G x EBAE, ARG a5 R S5 A T/ —
. {H Brown Z"%E Tri-State IR PR A K G x E
AR, XAl RES TS B R A R R R i A
JTER G REMAEAG C . REERTSEEREY], TEXS
ThEA B h RS S AR E PR EA T PEAN N, AT
ZHLZ FRTH, Tk DR PR h RS R H
RIS BT A o ARG Th A B R R
B AR E PE TR T AMMIASE TS, S TPCA il 3t
R G x EACHAEMIN99.96%. A5 19 (7 otk R
Hh R R R AR R LR IR E TR 6
IR CN11-50-37" . ‘N10-24-2" . ‘H04-3-18’ |
‘HO04-7-23", ‘N11-51-3"F1‘N12-39-19’,

AR A S R R ) S AE 7 0.61,
iX 5 Brown %"'f£ Western Regional Russet 1 Western
Regional/Specialty/Red Skin P~ 56 H 4k 35 5 45 2
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