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Table 1 Test varieties (lines) and their sources
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Table 2 The sowing period at 18 test sites

5 R (R K i PRI FEFPH Sowing period
Number Variety (line) Origin Number Test site 2022 2023
1 111203 BT AR RN AL B R JL7744E X Northern Spring Sowing Area
2 J& 11-805 BT A RNAE R E R El BRI IR 05-15 05-16
3 H1016 RGO R E2 I T FF0E /K 05-18 05-18
4 H1007 G LO R E3 ELSIS S 05-28 05-22
5 182-320 I AR AR T FHE /R b E4 TR/ WS 06-11 05-25
6 195-609 R AR AR T FE /R 5B E5 N N S 05-10 05-15
7 1T41.08704-05 B LolRlER E6 P 05-25 05-12
8 14T 08706-12 TR LN R E7 NN 05-22 06-06
9 L35 PR i ARG TIT AR AR 7T E8 IIpNE] 05-19 05-21
10 &h20202021-12-8-11  FREARMVBIZASEA R 7T E9 M dbsk R O 05-14 05-16
11 FR4T 2020-4-7-2 rhELOV R R T E10 e P A A 05-11 05-17
12 HH4T 2019-3-3-1 BB ERLEAI AT b7 E#% X Northern Summer Sowing Area
13 Fh4L 2019-22-14-12 rRE MR A R AT T Ell bR e 06-26 06-21
14 L0921 [x-4-1-3-34  J[bE RAMEFEBRRIm EIRT 70T E12 WACH K 06-23 06-25
15 L1105 ]R-54-12  FILEARMRIEEBRRt E13 AL L 06-24 06-24
16 {R21.201432-8 Rt AR El4 Jbxt 06-18 06-18
17 {R21.201429-8 Rt AR R /571X South Region
18 JELL201301-2 RS E15 LA T 06-22 07-25
19 JELT 201509-12 R E16 ST 04-26 05-06
20 416 5 PG BNVt i ZE X AR 7 BT E17 GION 06-14 05-15
21 R4 7 % WPEE AR RLE R m ZE X VR T E18 IR T 07-08 07-29
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Table 3  Analysis of main agronomic trait variations of new adzuki bean varieties (lines) among different test sites

e 5% AH H’vf% FETH . Igéﬂii&z FR R FK HIERIHL ﬁ*ﬁi
Number  Parameter Gr‘owth Plant height Number of main Number of main ~ Number of  Pod length N}meer of IOQ—graln
period (d) (cm) stem nodes stem branches  pods per plant (cm) grains per pod weight (g)

El fx/IME 111.5 61.0 14.5 1.4 15.6 7.8 6.2 10.9
SN 127.0 155.3 19.6 3.1 37.7 10.1 8.1 17.8
SFEME 121.1 114.2 16.9 22 24.6 8.9 7.3 14.1
E2 f/ME 99.5 29.5 12.6 0.6 8.5 7.6 52 7.8
PN 124.5 80.8 16.4 2.7 20.7 10.0 8.2 19.6
FIME 117.8 59.7 14.3 1.6 13.8 8.8 6.7 13.9
E3 f/ME 101.5 33.7 11.5 1.0 2.0 5.9 7.6 8.3
SN 112.5 79.9 20.9 3.0 28.0 9.0 10.1 19.2
FEME 107.0 56.2 15.6 22 15.4 7.6 9.1 12.7
E4 e/ ME 81.5 53.5 16.2 2.7 20.4 7.7 5.8 9.9
SN 100.0 110.9 22.6 5.0 55.7 10.3 8.7 19.0
FIME 93.0 69.8 19.0 4.0 36.1 9.1 7.7 13.5
E5 B /ME 115.0 46.1 11.1 5.5 27.2 7.9 5.6 9.7
PN 122.0 93.8 15.6 8.3 483 114 8.7 19.5
FEME 118.2 71.6 13.2 7.2 36.2 9.1 7.1 15.0
E6 e/ ME 105.0 55.5 14.0 2.0 12.0 9.9 9.0 12.2
SN 128.5 142.7 20.0 4.7 443 13.7 12.3 20.3
FIME 115.0 84.9 16.5 3.7 325 12.1 10.7 15.5
E7 f/ME 97.5 35.5 12.7 1.8 49 7.9 6.0 9.4
PN 124.0 85.9 18.4 4.9 38.7 12.3 8.6 23.1
FIME 107.8 52.8 15.3 2.9 19.5 9.0 7.1 16.7
E8 e/ ME 98.0 31.7 9.2 1.9 2.1 8.0 6.2 8.2
SN 110.0 101.7 17.0 6.1 65.0 10.0 8.8 18.4
FEME 103.9 60.2 12.9 3.6 37.8 9.1 7.6 13.5
E9 e/ ME 93.0 40.6 11.9 1.2 7.0 7.8 5.5 8.5
RME 124.0 111.0 19.1 3.8 34.2 9.5 8.5 19.8
FEE 106.2 71.4 15.4 2.1 24.1 8.6 7.1 13.6
E10 f/ME 88.0 12.9 32 2.0 10.6 59 55 52
PN 122.0 68.2 11.6 7.5 43.5 8.6 8.9 17.5
FEME 102.7 35.1 7.0 32 27.6 7.8 7.3 11.8
Ell B/ ME 87.0 28.7 12.6 1.7 12.4 6.7 6.1 7.4
SN 102.0 81.3 20.3 4.1 39.2 9.2 8.8 18.3
FEME 94.6 56.2 17.2 2.7 28.0 8.2 7.0 12.6
El12 e/ ME 80.0 28.3 13.8 1.1 17.3 6.7 53 6.7
SN 104.0 103.3 23.6 5.4 62.6 8.7 8.7 16.1
FIME 88.1 49.6 18.6 2.8 38.7 8.0 6.6 12.1
E13 5 /ME 82.0 432 15.5 1.6 18.8 6.5 6.1 6.0
I=PNE 98.5 84.9 23.7 4.9 38.8 9.0 8.8 18.5
FEME 89.2 62.1 19.9 32 26.2 7.7 7.2 13.2
El4 e/ ME 95.0 28.7 11.7 1.3 16.7 5.7 4.7 7.4
SN 125.0 87.0 20.7 7.0 61.3 8.9 9.0 21.0

FHME 108.0 55.4 16.5 3.5 35.4 7.4 6.4 13.5
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%:3% 3 Table 3 (continued)

i 5% EHEM 1%% i%%ﬁ. i%ﬁﬁﬁ_ BRI FK ISR ﬁﬁi
Number Parameter Gljowth Plant height Number of main Number of main Number of Pod length Number of IOQ-gram
period (d) (cm) stem nodes stem branches pods per plant (cm) grains per pod weight (g)

El5 H/MA 84.5 31.4 12.7 2.7 16.5 6.3 6.0 6.5
wKME 95.5 61.8 17.0 5.5 46.9 8.4 8.8 17.2

FIME 90.9 43.6 14.3 4.0 26.2 7.6 73 11.7

E16 H/MA 104.5 28.7 6.9 0.9 12.0 6.8 3.9 8.8

K 114.5 58.0 13.0 4.0 333 9.7 6.5 19.5

“PEIE 109.2 36.6 8.8 2.1 20.1 8.1 5.1 13.4

E17 &/ME 102.0 29.3 10.1 0.3 8.5 5.9 4.4 9.5

IZPN | 126.5 57.2 19.8 43 29.6 9.7 8.2 24.9

FIME 117.4 429 14.8 2.0 16.2 7.9 6.4 16.7

E18 H/MA 69.0 15.1 11.0 0.1 17.4 6.4 5.7 48

wKME 75.0 43.9 20.7 1.8 65.7 9.4 10.8 12.7

FIME 71.9 31.7 16.0 1.0 4.7 7.7 7.7 9.1

45 5 2% Cofficient variation (%)  12.3 32.8 20.9 432 30.5 12.3 152 13.2
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Fig.1 Trait differences of new adzuki bean varieties (lines) across different ecological regions
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Table 4 The yield difference among
adzuki bean varieties (lines)

o) %ﬁ§%> %ﬁﬁ% ﬁpg@ﬁ%

Number Vgrlety Average yield Yield increase

(line) (kg/hm?) over CK (%)
1 ¥ 11-203 1478.87 -4.82
2 % 11-805 1352.27 -12.97
3 H1016 1253.93 -19.30
4 H1007 1372.48 -11.67
5 182-320 1521.19 -2.09
6 195-609 1649.30 6.15
7 34T 08704-05 1597.64 2.83
8 JL4T 0870612 1549.87 -0.25
9 MR35 1660.52 6.87
10 Fh4T 2020-21-12-8-11 1453.06 -6.48
11 FHET 2020-4-7-2 1596.75 277
12 FhET 2019-3-3-1 1599.56 2.95
13 FH4L 2019-22-14-12 1349.26 -13.16
14 340921 x-4-1-3-3-4  1521.31 -2.09
15 BL 1105 K-5-4-1-2 1552.94 -0.05
16 {41 201432-8 991.59 -36.18
17 fR4T201429-8 1690.29 8.79
18 JEL 2013012 1652.24 6.34
19 FE4L 201509-12 1558.29 0.29
20 {46 5 1440.00 -7.32
21 {475 1560.45 0.43
22 TR 17-606 1458.98 -6.10
23 Bpar 3 5 726.35 -53.25
24 w25 815.07 ~47.54
25 AN 804.88 -48.20
26 FELT 20-9-1 811.19 -47.79
27 FELT 20-21-1 1279.59 -17.64
28 HLL 352 1553.74 —
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Fig.2 Yield performance of new adzuki bean varieties (lines) from different sources across various ecological regions
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Table 5 Analysis of yield stability of different adzuki bean varieties (lines)

w5 Al (R R FARE  FA%RZE I N X
Number Variety (line) Yield (kg/hm?) pi o’ Adaptation region
1 e 11203 1478.87 1.05 0.22 El, E2, E3, E4, E9, El4, El6, El7, EI8
2 % 11-805 1352.27 0.98 0.18 El, E2, E4, E6, E7, E9, El5
3 H1016 1253.93 0.92 0.20 E3, E4, E5, E6, E8, E9, E10, E13, El6
4 H1007 1372.48 1.10 0.25 El, E2, E3, E4, E5, E6, E7, E8, E9, E10, El16
5 182-320 1521.19 1.02 0.15 El, E2, E3, E4, E5, E6
6 195-609 1649.30 1.08 0.25 El, E2, E4, E5, E6
7 1L 4T 08704-05 1597.64 1.00 0.20 El, E2, E3, E4, ES5, E6, E9, E10
8 14T 08706-12 1549.87 0.95 0.18 El, E2, E3, E4, ES5, E6, E9
9 AR 1660.52 1.12 0.22 El, E2, E4, E5, E6, E7, E8, E9
10 F4L 2020-21-12-8-11 1453.06 0.97 0.20 E2, E5, E7, E10, El1, E12, El4, EI5
11 Fh 4L 2020-4-7-2 1596.75 1.03 0.22 E5, E6, El1, E12, El4, E17
12 R4l 2019-3-3-1 1599.56 1.02 0.19 E2, E4, ES, E6, E10, Ell, El4
13 R4l 2019-22-14-12 1349.26 0.95 0.25 E5, E6, E7, E8, E10, Ell, E13, El4, EI5
14 B 0921 Jx-4-1-3-3-4 1521.31 1.04 0.23 E5, E10, Ell, EI12, El4, E17
15 BLAT 1105 X-5-4-1-2 1552.94 1.07 0.21 E5, E8, Ell, El12, E13, El4, El6, El17, E18
16 fRET 201432-8 991.59 0.88 0.30 Ell, E12, El13, El4, E15, E16, E18
17 fRET 201429-8 1690.29 1.15 0.18 E1~E18
18 FHAT 201301-2 1652.24 1.09 0.17 E5, E7, Ell, E12, E13, El4
19 FHAT 201509-12 1558.29 1.05 0.19 E1~E18
20 F4 6 5 1440.00 0.96 0.22 E5, ES, E10, Ell, El12, El3
21 [l 7 % 1560.45 1.08 0.18 El, E2, E4, E5, E7, E8, E9
22 FHEL 17-606 1458.98 0.99 0.20 E1~E18
23 Brsr 3 5 726.35 0.75 0.35 E7, E12, E13, El5, El16, EI8
24 25 815.07 0.82 0.30 Ell, E12, El13, El4, E15, El6, EI8
25 35 804.88 0.80 0.32 E7, El1, E12, E13, El4, E15, E16, EI8
26 FELT 20-9-1 811.19 0.85 0.28 E7, El1, E12, E13, El15, El16, E17, EI8
27 FELT 20-21-1 1279.59 0.95 0.25 E2, E5, E7, E9, Ell, E16, E17, E18
28 B4 352 1553.74 1.00 0.20 E4, E5, E6, E10, El1, E12, El4

x6 BESKERAELS~EHER 3 A/ NERM (R

Table 6 The top three high-yielding adzuki bean varieties (lines) in each ecological region and test site

A2 X Ecological zone

25 Number

EHMSF (R Suitable variety (line)

1t 757 H% X Northern Spring Sowing Area

177 B #% X Northern Summer Sowing Area

R J7[X South Region

El
E2
E3
E4
E5
E6
E7
E8
E9
E10
Ell
E12
E13
El4
E15
El6
E17
E18

195-609*, 4L 08706-12,

182-320

195-609*, JTL4L 08706-12, [FA4. 75
182-320, H1007, 3L4T 08704-05*
195-609%, R4 3 5*, J¥ 11-805
FREL 3 5%, JHL201301-2, FH4L 2020-4-7-2
195-609*, T4 08706-12, 7R4L3 5*
L3 5%, [ 75, 4L 2020-4-7-2
[ 6 %5, H1016 (FHO155) , RO 75
L4 08704-05%, JR4L35*, J 11-203
F4L 6 5, 34 0921 jx-4-1-3-3-4, FHZL 2019-22-14-12
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indicates the top three high-yielding adzuki bean varieties (lines) in each ecological zone.
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Multi-Location Evaluation of Yield and Ecological
Adaptability for New Adzuki Bean Varieties (Lines)

Hu Liangliang, Cao Rong, Chen Tianxiao, Song Qiannan,
Wang Suhua, Cheng Xuzhen, Wang Lixia, Chen Honglin
(Institute of Crop Sciences, Chinese Academy of Agricultural Sciences/Northeast Asia
Agricultural Science and Technology Innovation Center, Beijing 100081, China)

Abstract  To identify superior adzuki bean varieties suitable for planting in different regions, a multi-
environment evaluation of 27 new adzuki bean varieties (lines) was conducted at 18 test sites nationwide from
2022 to 2023, to systematically analyzed the variations in main agronomic traits and yields of these varieties
(lines) across different ecological zones. The results showed that there were significant differences in the
agronomic traits and yields of the new adzuki bean varieties (lines) across different test sites and ecological
zones. Traits such as the number of main stem branches, plant height, and number of pods per plant had strong
environmental interaction effects (coefficient of variation >30%), while traits like growth period, pod length, and
100-grain weight showed higher genetic stability (coefficient of variation <15%). Nine varieties, including
Baohong 201429-8, Chihong 3 and Tanghong 201301-2, showed yield increases of 0.29%-8.79% compared with
the control. Baohong 201429-8 and Tanghong 201509-12 exhibited both high yield and broad adaptability.
Key words Adzuki bean; New varieties (lines); Multi-environment evaluation; Agronomic traits; Ecological
adaptability
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