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Comprehensive Evaluation on Agronomic Traits of New Soybean Lines Based on
MSI1 Recurrent Selection
ZHAO Zhi-gang' , JI Yue-mei', LIAN Jin-pan', LUO Rui-ping', ZHANG Jiao', SHEN jing’

(1. Crop Institute of Ningxia Academy of Agricultural and Forestry, Yinchuan 750002, China; 2. Ningxia Seed Management Station, Yinchuan 750001 ,
China)

Abstract: In order to speed up the soybean breeding process and select the excellent soybean varieties suitable for planting in
Ningxia, we took 40 new spring soybean lines selected based on msl recurrent selection as materials in this study and
comprehesively evaluated the 11 agronomic traits of these lines by variability, correlation, principal component and cluster
analysis. The results showed that there were rich variations in each agronomic traits , the variation coefficient of effective branch
was the largest (60.59% ), and the variation coefficient of growth days was the smallest (5.2% ). The order of coefficient of
variation was effective branches number > branches number > yield per plant > seed number per plant > bottom pod height >
effective pods number per plant > pods number per plant > plant height > nodes number of main stem > 100-seed weight.
The results of correlation analysis showed that there was a certain correlation between agronomic traits. The yield per plant was
significantly positively correlated with plant height, node number of main stem, effective branch number, pod number per
plant, effective pod number per plant and seed number per plant (r =0.402 6). Cluster analysis showed that the tested 40
lines could be divided into two groups at the genetic distance of 45. There were 5 lines in the first group. The growth days of
this group were 140 — 141 d. The late maturing lines had higher yield, higher plant height, more effective branches, more
effective pods per plant, more seeds per plant, and longer growth days. These lines were suitable for monoculture cultivation
as late maturing high product varieties in Ningxia Yellow River irrigation area. There were 35 lines in the second group with
the growth days of 130 — 136 d. They had lower plant height, fewer branches, and shorter growth days. They were suitable for
monoculture and close planting in Ningxia irrigation area and southern mountainous area. They could also be used as
intercropping varieties with wheat, corn, watermelon, fruit tree and other crops. Principal component analysis showed that the
cumulative contribution rate of the five principal factors reached 93.92% , and the comprehensive evaluation scores were
ranked, and the top three were 13LD-222, 12L.D-89 and 17LD-46, especially the yield traits, which was consistent with the
experimental results. Finally, 13LD-222 and 12LD-89 were selected out and suitable for single cropping and intercropping in
Ningxia.

Keywords: Soybean; msl recurrent selection; Factor analysis; Cluster analysis
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Table 1 Tested soybean lines

it R i R AR it 2 i i R AT it 2 2 i R TR it 2R i R AR

Line No. Line name Line No. Line name Line No. Line name Line No. Line name
DDO1 12LD-89 DDI11 16LD-119 DD21 16LD-18 DD31 15LD-2
DD02 13LD-222 DD12 16LD-77 DD22 16LD-10 DD32 15LD42
DD03 14LD-125 DD13 17LD-46 DD23 16LD-199 DD33 16LD-115
DD04 15LD-37 DD14 18LD-8 DD24 16LD-7 DD34 16LD-8
DDO05 15LD-86 DD15 19LD-84 DD25 14LD-154 DD35 16LD-175
DDO06 16LD-75 DD16 19LD-78 DD26 141.D-124-2 DD36 16L.D-223
DDO07 16LD-27 DD17 14LD-124 DD27 14LD-13 DD37 16LD-64
DDO8 16LD-118 DDI8 14LD-219 DD28 14LD-105 DD38 16L.D-180
DD09 16LD-18-2 DDI19 14LD-122 DD29 15LD-8 DD39 16LD-218
DD10 16LD-6 DD20 16LD-124 DD30 15LD-8-2 DD40 CK2
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1.2 RIeigit

G T 2019—2020 4 1 7 B AR Bl 2 B A A
YIS TR G S (38°13'N, 106°12'E) i#£47
RIS RTAEAE Y o K, 72 43 750 kg-hm L) |,
TR AR () et 4 A 15 H 4548 it R & Al
WAERR 45 75 kg-hm 7,7 F 19 AR AL, i
Bk FHBEHLIX 57,3 IRE R, B X P AE 6 17,17
K6 m,f710 50 cm, #EHE 10 em, 4 A 19 H A T./h
WA %9 H 25 Hilgk, 10 H Bk
1.3 MEMBS5AHE

AR TR R A T )08 R A 3 30 38, K Ak
P AR /N X PSR 10 AR FEARGE , HEA T N
DLREASEIR 10 Yk 25 i gl i) 7 S AR Rz kR 4
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(X3) VAP RE (X)) AR BB (X)L Bk 4K
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PR . RIC AN B AR S 25 O T o 58 54
TRIE AR
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2.1 KREFMERZHEKRNTRES T

R 2 AT, 40 i ge A Rk Ak MR A AE R
RHEBESR . ARBE(XS) M5 RBURK,
h60.59% ;4= RE(X,,) W28 5 RER /N, K
5.18% ., B (X)) JEFERE (X,) (EZWE(X,) 42
e MR R AL E N R, B R R 50N
18.27% 27.36% 12.76% ;45 5 A H (X)) 2tk
R (X)) EBR ™ 8 (X ) A RLE (X)) J2 1 B ™
HIEZERNEK, 5 RZE50H8 60.59% 27.58% |
29.34% 9. 0% . 7% 5 ZEHE i B KB /NI AR I
HARGTHAEL(XS) > PR HE(X,) > BbR™ &
(Xyo) > BBRRLEL (Xg) > IEFEm (X,) > bR A AL
JEH(X,) > BRRIEE (X)) > R (X,) > 258
(X)) >ARE(Xy) >HEFRE(X, ). GiRLEH],
BT msl 2 RIREAR = A 0 B R B0 RAR AR
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Table 2 Analysis on the variation of agronomic characters in different new soybean lines

ERN

X X, X3 Xq Xs Xs X5 Xg Xo Xio Xii
Characters
e/ ME
47.00 7.20 13.20 0.20 0. 00 34.20 32.20 80. 50 19. 10 15.70 119. 00
The minimum
S oN(]
123.20 32.00 21.80 4.70 4. 60 88. 30 87. 80 231.70 27.30 52.50 145. 00
The maximum
XA
94. 90 19.70 17. 00 1.90 1.70 50. 60 48. 80 123.50 22.00 27.10 134. 40
Mean
PRifE2E
- 17. 34 5.39 2.17 0.96 1.03 12. 45 12. 41 34. 06 1.98 7.95 6. 96
5 R AL
oV 18.27 27.36 12.76 50. 42 60. 59 24. 60 25.43 27.58 9.00 29.34 5.18
(
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ARIRRA R R (X)) 5 EZEWH(X) B
(X)) ABIIEL(Xs) FARRIER (X, ) B RRAL AL
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BXs) ARRIERL (X, ) HARA RO R (X)) bk
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BT BB (X, ) FERROR R (X ) 5 FpR -
(Xio) RURHR R ER (2 3) o W, i my 35
BRRAREER(X;) FIEAMR L (X ) AR RHIR R

MRS B w8, 52 0 B (X ) B8 TR T
RZ HEZHHR TR (X)) EZER(XS) AR
(X)) A, FRBRAT BRI B (X ) 22 BB R (X )
LR Z I k™ (X ) S8 , HRE (X,)
FIERLE (X ) AHSCHEA KK, e, 70 R B8 il &
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Table 3 Correlation analysis of agronomic characters of different new soybean lines

AR
Variable X 1 XZ X3 X4 XS XG X7 XS XQ X 10 X 11
X, 1
X,  0.4038** 1
X5  0.6961*" 0.345* 1
X, 0.35%6" 0.1332  0.3627* 1
X5 0.2876 -0.0285  0.2781 0.8806** 1
Xe  0.3007 -0.0974  0.4409** 0.6671** 0.5289** 1
X, 0.3692%  -0.0986  0.4905** 0.6814** 0.5444**  0.9905"* 1
s 0.3924*  -0.0009 0.5315°* 0.6595"* 0.5262**  0.9493** 0.9646" * 1
X,  0.1760 0.1250 0.3857*  0.0677 0.0773 -0.0288  -0.0116  —0.0333 1
Xio  0.4193**  0.0193 0.6262** 0.6552** 0.5335**  0.9092** 0.9303** 0.9571**0.2511 1
Xi 07078 0.4906% *0.6534** 0.3901*  0.2766 0.3580*  0.4140**  0.4771* * 0.2126 0.5100* * 1

HIE ARG YL, a =0. 05 iF, r=0.312 05a=0.01 fif,r=0.402 6, *P<0.05, **P<0.01,
When a=0.05, r=0.312 0, when a=0.01, r=0.402 6. *P<0.05, ** P <0.0L.

2.3 REFRRERZHERHBESN

BrEs SRR W], FERRCHE 25 0 45 I ADRE A Bk A

SRR FC RS F WU B IA X 40 (0 RELAR AR 2 JRAE 4 IE2EHE, A R AD R R B AR A
U AREVARIEATRIE T, RN 1 FroR. 4y BIfETEILE 40

16LD-223
16LD-115
14LD-154
CK2
16LD-10
16LD-218
14LD-124-2
16LD-7
15LD-2
15LD-42
15LD-8
16LD-199
16LD-18
16LD-18-2
16LD-75
18LD-8
15LD-86
16LD-27
19LD-84
15LD-37
16LD-8
16LD-180
16LD-175
15LD-8-2
16LD-64
14LD-105
14LD-13
14LD-219
14LD-124
14LD-122
16LD-119
16LD-124
16LD-118
19LD-78
14LD-125
13LD-222
17LD-46
16LD-77
16LD-6
12LD-89
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1 The clustering result of tested soybean lines
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Table 4 The characteristics of the various groups of tested lines
- it Z A
B syies . X, X, Xy X0 Xy
N Lines X5 Xy X5 Xe X, Xy
Class group /cm /cm /8 /g /d
number
1 I -1 4 110.6 18 20. 1 3.0 2.7 68.9 68. 6 182.7 22.7 41.6 141
I -1 1 113.5 18 20.7 4.7 4.6 88.3 87.8 231.7 22.7 52.5 140
| on-1 14 88.0 19. 1 16. 1 1.4 1.3 38.7 37.2 92.5 22.5 20.9 130
on-no 21 96.7 21.4 17.0 2.0 1.6 54.0 51.7 129.9 21.4 27.7 136

FE 1 R 4 R EE N, 55 1 260
ALY R 2 ANERESEA 5 NG &R IZ R T B
fIER PR (X)) 110.6 ~ 113.5 em | Ji§ 3 i (X,)
18 em ., FEZE 48 (X,)20.1 ~20.7 AR5 (X,)
3.0 ~4. 7T HRIEE(X,)2.7 ~ 4.6 FikIHL
(X,)68.9 ~88.3 PfRARIH(X,)68.6 ~87.8.,
FARRRIEL (X ) 182.7 ~231.7 AR (X,)22. Tg H
PR (X ) 41.6 ~52.5 ¢, A/ RE(X,, ) 140 ~
141 d 2250 @ W 2 R, 7 e e v, MR R (X)) A
1R R A O (X ) R R (X,) BB
R (X)) B2 A KRB (X, ) UK IR i b
BT B 5| E DX A by B 2 05 7 b el LA SR s
L, T A SRy e B K G AR S R A T OKIR R E A
it b b4t o ) R R, R R R A 2,
KEPARRE = aE . 5 200 2 MR

35 AR, FEAFE PR (X,)88.0 ~96.7 cm Jig
Jerm (X,)19 ~21.4 em  F2E5E0(X;) 16 ~17 75,
IIRE(X,) 1.4 ~2.0 AR E(X5)1.3 ~1.6 H
PRIEET (X )38.7 ~50. 4 FARRARCREL(X,)37.2 ~
517 FRRRRIEL(X,)92.5 ~129.9 [k (X, )21. 4 ~
22.5 g AR (X,0)20.9 ~27.7 g A H KHL
(X)) 130 ~ 136 d, ZEHE R GAHRKE  HD
AR RE(X,,) B, 6 A7 B AR 7 ok s
EIRSANY - 5 SN\ AT Y (2 7/ (BT RS
2.4 KREFRERZHEROEEEN

X} 40 53 73 K G 8 i R AR E MR T 35y
RT3 8, 26 5 v 1,5 A B 7 B sk R ik 2]
93.92% , BT 5 > FE TR ERE BT L
S IR B PER 11 DS SE ARG S, T L
VERTAN K0 R P i PRI 2R B 6 r o

x5 ARXEHFRREIEFHIEE

Table 5 The main characteristic values of different new soybean lines

ERT

The main factor

FHIEE

The feature value

St TTER

Cumulative contribution/%

Fik

Contribution/ %

F, 5.776
F, 2. 064
F3 0. 9987
F, 0.9616
Fs 0.5313

52.5091 52.5091
18.7638 71.2729
9.0795 80. 3524
8.7418 89. 0943
4.8299 93.9242

WA Lk 5 A B FR 0 HATL855 8T, AL
Brh R GEAVE M BB, F o= (52.509 1F, +
18.763 8F, +9.079 5F, +8.741 8F, +4.829 9F,)/
93.924 2130 | FHZ B A R B A R AR
RAFAY, I XF 40 f3 KT AT 10 AL AT LR S 15
S HERE 45 SN2 6 TR ,40 By K T2 & T HERE 4
BHT 3 (A4 3) 28 DD02 (131LD-222) .DDO1 (12LD-
89) .DD13 (17LD46) . I3k 3 4K W% b R bk &
(X,)103 ~120 em AHRIME(X;)2.5 ~4. 6 kA
IR (X,) 67.9 ~ 87.8 ., BBk ok ¥ (X, ) 180 ~

231.7 ARLE (Xy)22.6 ~24.3 g BARRH (X))
40.7 ~52.5 g, e EMEREIE N . HEF 4 ~10 fif
()5 2 43 324 DD12 (16LD-77) . DDI10 ( 161.D-6) .
DD14 ( 18LD-8 ) . DDO6 ( 16L.D-75) . DD15 ( 19LD-
84) .DD25 ( 14LD-154) .DDO7 ( 16LD-27) ., |k 7
AR ZE bR (X,)90 ~ 123 em AHRIMH(X;)
2.0 ~2.6 FABRAMIEE(X,)44.2 ~65. 7  FHifhL
B(X,)104.6 ~174.2 FH R (X,)20.8 ~27.0 g.
BARR R (X,0)27. 2 ~38. 8 g, & i RAYR ZAEIRER
AL
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Table 6 The comprehensive score of main factor in new soybean lines

TEY e LEA19sr F
AR g I Fl F2 F3 F4 F5 SNEEES I}' ﬁfi’?
Line number Comprehensive score F Sort
DDO02 7.5169 -1.8334 0.2412 0. 6526 0.1117 3.9259 1
DDO1 5. 6490 -1.2653 1. 8290 0. 1955 -0.4198 3.0788 2
DD13 4.1726 0. 3207 0. 1862 -0.3690 -0.2223 2.3690 3
DD12 3.2859 -0.3130 0.2117 —-0.0445 -0.1619 1.7825 4
DD10 3.2437 0. 0794 -0.1930 -0.9383 -0.3129 1. 7072 5
DD15 1.4754 2.6308 1. 1207 2.0392 -0.3665 1. 6297 6
DD25 2.0347 0. 8052 0. 4303 0. 5404 1. 5156 1. 4682 7
DD14 2.3170 1.2054 —-1.0028 —-0.4744 -0. 1901 1.3853 8
DDO06 2. 1550 0. 6292 —-0.9885 0. 0231 -0.7669 1. 1976 9
DDO7 1.2118 1. 6845 -0.8043 0. 3981 -0.1753 0. 9643 10
. . % A e e BLPROR B LR AT
3 W ow ORI EDBCTE AT 4285 Bk 7 L 275
¥ E

FE 1% 1 AR AR DRy Aol o A0 1) — b 5 kAR R
SEFPRR B TZ . E AR E BT
LT CIBEEE V0 V= NIER elIN d = D e a1 ey
B HURPE SRR A o R msl 4 g R RE R
I & — AL R AR S A A, i dnimr b 4 4
MBHEBE R F L 19 3T 20,35 21 (3L E
22, FRAMBLABEARAE YOS T A msl F2 [0]
FEEN vaF ey AT REC BN U prirs e i 4 VA O] S

ABEFENS 40 iy ms] 2 [0l 06 7 R BB R Y
1A FEZ PR PEATRESE , R A MR A By
PR AR S A S A O] I AR A el BN I AR
UCH AR RE > 73 BOR > k=i > HRRoRiEL >
JRIERT > FbRA BOIR > BRRIERL > bR > 228
Rk =R A T PN SE T e 3 S 7 N R €|
PR Z 18] 22 5 W, B bR A SRR
B FARRISR RIS bk AR PR AR B A R A
RS IE] o BREIPRAR PR 7™ f M i PR 2R 5 T ] it ik
FENL IR R FE o

MAS R AC Z MR 7= B AR 73 Mok T, 45
LR Z A7 — E A S, 48 Il B i 7 K
CF I i el NCINE e S O & S
OISR AR SR SRR OB R A
AR 75 TEAR G, X e MR 5 i i 287
M FENE, SETAPIR AR50
Pk B, e — = KRG R EAEEH N AR
RABOFETE AR 26 0F T, 90 SRR S 80, B pRAE

FRIT PRHEAE 5 DTk R (H 4R R+
BT B o ASBIFSE X 4G 1] BE A 21119 40 /K
T RMR R AT T E RS, 45 R R
5 FHF 2T vk Rk F] 93. 92% , H-FIHZ L
RERITH R G RIFEAT T 28615 0 HEF , 2 5 T
3 {49435k DDO2(131LD-222) .DDO1 (12LD-89) Fil
DDI3(17LD-46) , Ju HZ = PR R E N, X 5
R H 25 R R A WA . A TR 2
LA IR 2 msl FHAF R FIRERT I T
DDO02(13L.D-222) .DDO1 ( 12LD-89 ) %5 &5 7= i & , 1
H1 131D-222 2111 2018—2019 4F 5 H £k o X Bl it
5, B AR 7= HE 4 455.6 kg - hm 7, F T A A
9.9% , = wr o JE i 5 — 2019 4F 5 BT 43 ok A
1 39.23% Mg T 21. 12% ; 121LD-89 /i1 2020
SETRFEREXEGRE, F5 77 5 4 350 kg-hm 2,
LU X RS ™ 6. 3%

R LIE 40 fy REH RIRIE AT
IR W IEHE, 25 1 258 m M 2 i A 24
P, R AR R B AR
MRREIR 2, R HACK, B RS ST J
| B DA Sy W 2 s 7 o R BV AR B AR, 5 T
SRR rh e 2 A SR, E BRI K T R
SR HEE H B, 1A T ERE X DL R rE AR
DXEAAERRBE FloRE, T AR /22 oK TR R
WEAEVEY) [R5 g S PP AP AT BIF TS SR 4248 T
B W 1 R RL A 1 R T (R & A SRR AL T
Weds
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4% #

AHFAERAROAC BT T, 22 0 R SRk

e, LS RAT AR, GO0 R PIR A DURR E R B,
SE AL R A R b Fﬁiﬁt% XF 40 134 R 58
i ZR I 1L A T2 R EVER AT 1 A8 5 R B A S
‘fé IR T o %Zﬁaﬁﬂﬁﬁ@@cﬁiﬁa

AR5 AR AR S R ROR (60. 6% ), 1B R
%ﬁmﬁaﬁﬁiﬁad\@ 2% ) s M RAEI AT R, 4%
W EMAR Z B A7 e — 2 B S, RO bk ™ i
PR EZRR RO R BRI R IR
BRI RRLRL A T R B PR A
FIERK(r=0.402 6) ; B £ W, 5 AW
T2 Tk E 93. 92% LRGPP AR HEFE I 3
SER943 50k 131D-222 [121.D-89 F1 171L.D-46 ; T2/
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