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Evolution Analysis of Main Characters of Spring Soybean Varieties Approved in
Different Years in Northeast China
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(1. Soybean Research Institute, Jilin Academy of Agricultural Sciences, Changchun 130033, China; 2. College of Agriculture, Northeast Agricultural
University, Harbin 150030, China)

Abstract: Northeast area is the main soybean producing area in China. With the passage of planting years, the number of
soybean varieties in Northeast China is increasing, and the evolution of some important agronomic traits also shows a certain
trend. This trend reflects the tendency of people to choose soybean breeding and the internal relationship between soybean
traits and environmental synergy. Therefore, the evolution analysis of main traits is of great significance for guiding soybean
breeding research. The results showed that the average branch number of soybean varieties in the spring soybean area of
Northeast China decreased with the increase of years, with the highest in the 1940s, 3.50, and the lowest in the 2010s, down
to 0. 86. The average plant height decreased firstly and then increased before the 1980s, and then the evolution trend was
relatively stable, the highest in the 2010s(88.20 cm) , the lowest in the 1950s(73.50 c¢m). The average growth period was
the largest in the 1970s(123.86 days) , after the overall downward trend, in 2010s fell to 116.67 days. Among the quality
traits, the protein content increased only in the 1960s and 1970s, and decreased in other adjacent decades, reaching the
highest in the 1940s(41.40% ) , in 2010s, it dropped to 39.48% , the average fat content fluctuated greatly, with the highest
in the 1940s(21.90% ) , and the lowest in the 1990s(20.05% ). The average 100-seed weight was the highest in the 1990s
(21. 03 g), it then declined, reaching a minimum of 19. 17 g in the 2010s. The average yield increased from
1770.00 kg-ha™"in the 1940s to 2 857. 06 kg-ha™'. The yield of released varieties was significantly positively correlated
with growth period, plant height and 100-seed weight, and significantly negatively correlated with branch number. These
results will provide important theoretical guidance for soybean breeding in Northeast China.

Keywords : northeast spring soybean area; different years; main traits; evolution analysis
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Fig.1 Statistics on the varieties number released in northeast spring

soybean area in different years
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Table 1 Main characters of varieties released in different years in northeast spring soybean area
PR AR UGN U ONIES ¥fH brifE 22 2 5 R A
Trait Years Min. Max. Mean Standard deviation Coefficient of variation
S8 Branch number 1940—1949 3.50 3.50 3.50 0.00 0.00
1950—1959 1.50 5.30 3.11 1.13 0.36
1960—1969 1.50 4.50 2.34 0.83 0.35
1970—1979 1.50 5.00 2.78 1.45 0.52
1980—1989 0.00 3.50 1.81 0.88 0.48
1990—1999 0.50 4.00 1.50 0.83 0.55
2000—2009 0.00 5.00 1.41 0.88 0.63
2010—2019 0.00 4.70 0.86 0.87 1.01
FRES Plant height/cm 1940—1949 75.00 95.00 85.00 14.14 0.17
1950—1959 65.00 105. 00 73.50 12.48 0.17
1960—1969 55.00 100. 00 78.68 12.12 0.15
1970—1979 70.00 100. 00 86. 19 10.71 0.12
1980—1989 50.00 100. 00 81.66 13. 66 0.17
1990—1999 75.00 110. 00 84.62 9.95 0.12
2000—2009 64.00 130. 00 85.32 12.11 0.14
2010—2019 50.00 125.00 88.20 11.13 0.13
HF W Growth period/d 1940—1949 120.00 125.00 122.50 3.54 0.03
1950—1959 116.00 138.00 121.90 6.05 0.05
1960—1969 108. 00 141.00 118.47 9.99 0.08
1970—1979 110.00 135.00 123.86 6.82 0.06
1980—1989 98.00 135.00 117.83 9.13 0.08
1990—1999 103. 00 133.00 119.50 7.36 0.06
2000—2009 85.00 133.00 116.81 9.77 0.08
2010—2019 88.00 130. 00 116.67 7.45 0.06
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*®1(4)
PR AR W/IME [ONIE] HiE FrifEZE AR5 AL
Trait Years Min. Max. Mean Standard deviation ~ Coefficient of variation

B & Protein content/% 1940—1949 40.00 42.60 41.30 1.84 0.04
1950—1959 36.80 44.10 40.12 2.09 0.05
1960—1969 37.30 42.70 39.71 1.74 0.04
1970—1979 34.40 43.20 38.95 2.57 0.07
1980—1989 38.80 42.80 40.96 1.34 0.03
1990—1999 38.05 43.16 40.65 1.45 0.04
2000—2009 34.00 47.94 40.14 2.15 0.05
2010—2019 33.43 45.49 39.48 1.97 0.05

JEWi & Fat content/% 1940—1949 21.80 22.00 21.90 0.14 0.01
1950—1959 19.90 21.80 20.69 0.69 0.03
1960—1969 19.40 23.20 21.32 1.11 0.05
1970—1979 18.60 23.80 21.37 1.39 0.06
1980—1989 18.30 22.50 20.72 1.05 0.05
1990—1999 16.36 22.07 20.15 1.36 0.07
2000—2009 17.30 22.88 20.61 1.21 0.06
2010—2019 16.40 24.13 21.03 1.35 0.06

FRLE 100-seed weight/g 1940—1949 19.00 19.50 19.25 0.35 0.02
1950—1959 17.00 22.00 19.00 1.47 0.08
1960—1969 12.50 24.00 18.67 2.80 0.15
1970—1979 16.00 22.00 18.89 1.70 0.09
1980—1989 16.00 24.00 20.22 2.36 0.12
1990—1999 19.00 26.00 21.03 1.72 0.08
2000—2009 8.90 26.00 19.91 2.27 0.11
2010—2019 8.50 29.00 19.17 2.69 0.14

FEAE Yield/ (kg-hm=2) 1960—1969 1770.00 1770.00 1770. 00
1970—1979 1641.70 2437.50 2156.18 446.21 0.21
1980—1989 1500. 00 3015.00 2243.81 570.70 0.25
1990—1999 2149.50 2862.00 2481.84 177.30 0.07
2000—2009 1635.00 3380.40 2567.86 373.97 0.15
2010—2019 1732.80 3628.50 2857.06 373.69 0.13
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Fig.2 Statistics on pod bearing habits of the spring soybean varieties in Northeast China
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Table 2 Statistics of high protein varieties in northeast spring soybean region in different years
B/ ARIX EHSE B/ HIR X BHSR
AR A , , A A , '
Province/ Protein Province/ Protein
Years Variety Years Variety
Autonomous region content/ % Autonomous region content/ %
1950—1959 Fi25 BIpIL 44.10 2000—2009 RT1 5 BIpIL 43.78
1970—1979 k10 5 bk 43.20 BH20 HIpIT 44.01
HH9 & Hk 43.00 AR 55 B 44.33
1990—1999 “¥E36 T 43.16 2010—2019 e 17 T 44.59
2000—2009 55 36 i) 45.49 HE 15 Ry AU 43.61
PR 34 BT 44.92 %4543 Ey/AIN 44.15
R 48 IR 44.53 hEH 2% LEyIRIN 44.70
k2 5 ur 43.59 e 608 BT 44.26
#HE 101 L 47.94 WA ZEG 2 5 IR 43.36

ZRACE K G IO [FAEACE B A 072 16 i
FHE 20. 15% ~21.90% Z [8], 1 1940s A5 & 5
B, 7E 1990s BENT & i, 7E 1940s ~ 19508 Z
Ji] 5 PR A A 34, 19505 ~ 1960s 22 i) 3R | Tt s
1E 1960s ~ 1970s Z [A] 22 AL AN B i, 1970s ~ 1990s Z
BN, Z R SR 2 LT ES . ARG
TR BRI &= AE 22% LL E i S A 3L 69 A4, Hip
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Table 3  Statistics of high fat varieties in northeast spring soybean region in different years
At i b/ e it it i bRk i i
Years Variety Frovince/ Fatty content/% Years Variety Province/ Fatty content/%
Autonomous region Autonomous region
1940—1940 W4 bR 22.00 2010—2019 BE33 IR 22.17
1960—1969 £ 85 BIpiL 22.10 #HH 405 bR 22.29
B 6 5 EY/AIR 22.50 ZRE2 5 ESh 24.09
A1 H 23.20 AT 15 e 23.66
Titke & W 22.60 HH; 70 ESh 23.45
A3813 BRI 22.70 i 24 ESh 23.04
1970—1979 A% 5610—2 W 23.80 K539 E YA 22.36
AL 5610—1 bR 23.00 224 36 it 22.12
A8 5601—1 A 22.50 K728 M5 22.26
B 10 5 Loy AN 22.40 HAR 75 IR 22.92
Ak 10 5 bk 22.00 i 46 i 22.52
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GEft i /Al B it B AOREE e
Years Variety Province/ Fatty content/% Years Variety Province/ Fatty content/%
Autonomous region Autonomous region

HAk9 = bR 22.00 H4 92 2RI 22.20
k8 = LS 22.00 R 35 e 22.43
W25 BRI 23.50 Jo & 305 BT 23.34
W23 5 T 22.24 HES8S IR 22.60
1980—1989 4F3 5 LEyIAIN 22.50 A 362 R 23.23
1990—1999 BK45 BT 22.00 #F 16 N 23.70
bk 35 W 22.07 FRE 45 e 22.79
2000—2009 A3 40 BT 22.02 BEH13 M5 22.19
RFoH BRI 22.81 G 77 BIpL 24.13
FH 12 iLr 22.88 HAT2 BRI 23.42
B4 20 BRI 22.67 Je & 317 BRI 22.88
R4k 49 2T 22.57 h g 606 BT 22.70
32519 S 22.39 (ES =2 Ly AN 22.35
EL e 22.38 A 81 BT 22.18
F4< 20 K 22.22 HBRES 5 S 23.75
52326 ES 22.77 HE 65 E AN 22.79
RKF % S 22.25 525 IR 22.48
w115 A 22.44 4k 80 IR 22.33
165 26 Y/ AIR 22.54 AR 510 Y/ AIN 22.30
2010—2019 A4k 60 BIpIL 22.25 HA 14 BIpIL 22.23
Pred 7 5 LEyIRAR 22.42 Jo B 348 IR 22.08
B 68 BT 22.33 KAk 45 L 22.38
H4k 63 BRI 23.27 g 12 R 22.32

e 34 BRI 22.41
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Table 4 Statistics of high yielding varieties in northeast spring soybean region in different years
B/ AR - - B/ AR s -
ER wn Al Province/ ER w Al Province/
Years Variety Autonomous Maturity Yiel/ Years Variety Autonomous Maturity Yiel/
. group (kg-hm™?) , group (kg-hm™?)
region region
1980 -1989 K25 Ak rh 3015.0 || 2010 -2019 BT 43 BRI L 3153.0
2000 2009 L 27 SN wh 3000.0 gk 41 BT i 3118.4
Jufe 30 K s 3132.5 WE 3% Sy RN i 3066.7
HbRA 14 SN LS 3031.5 bR 48 AR h 3454.5
Tk 13 Tk LS 3019.3 TbRA 47 K 3344.4
TE 74 # g 3380.4 gk 44 BRI rhit 3311.8
BF 16 BT L 3150.5 fE% T 6 5 Sy RIN i 3299.0
kA 24 HAK g 3351.1 MR 46 HAK wh 3287.4
F58 2004 HAk o 3172.4 REE 15 K LE 3269.4
F52 2004 SN EE 3116.3 B 57 I rh 3037.5
TR 20 HK rh 3082.2 7R 52 Ey/AIN L 3282.9
FHAFE 97 R LE 3350.4 HMRH 381 FH LE 3271.3
2010 -2019 &4 60 Sy RN rp L 3608.9 FRG 45 NEL wh 3196.5
Bi2s FIEIT. rh 3153.9 ok 48 FRIEIT. rh 3172.2
AR 68 BRI rh 3118.5 B58 MRIpIT. rh 3099. 4
i1 36 S o 3160.5 WA 81 MIpIT w 3157.2
EAIIAR 69 BRI wh 3043.7 ik 1 5 2y RN wh 3131.6
KT 25 BT o 3013.5 HA T2 BRI i 3125.9
K 28 NEL wh 3484.0 K 153 BB rh 3041.5
TR 33 bk o 3423.4 GR 77 BRI i 3006.3
FRE 15 SES rh 3411.0 T 12 AR wh 3532.6
KREG3 S BT LS 3309.9 JLgk 438 K w 3466.7
F# 70 e H 3306.0 K 45 G el 3352.9
BAe23 R L 3147.0 HAR 76 R i 3311.9
P 24 A4 rh 3112.5 6% T rh 3268.8
HwES S SN Gl 3628.5 442 80 T rhR 3257.0
1077 44 £ o 3232.5 BRI G 15 BRI R 3251.4
#1728 S o 3210.0 H4% 135 IR rh 3185.0
KA 31 e o 3182.6 B 48 I rh 3177.1
W47 5 SE wh 3171.0 gk 53 BRI rh 3099.5
K 29 NEL LS 3142.6 fE%G 8y BT rh 3008. 1
B33 2y AU rp L 3461.9 [/ 2986 MRIpIT. rhiL 3078.5
KA 77 BRI rhlt 3407. 1 RIRTTARZFE 2 5 IR rht 3055.0
ik 40 RIpIT. rh 3331.1 HAARE 761 AR rh 3015.2
H4 76 BRI L 3311.9
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Table 5 Statistics of main agronomic characters at different growth stages in northeast spring soybean region

)
=}
H

HEHFW I3 B B [ERAE Rk s Jg i 7 i s
Growth period  Branch number Plant height/cm 100-seed weight/g Protein content/ % Fatty content/% Yield/ (kg-hm~?)
[ 1.25 72.95 19.65 40.10 20.38 2114.36
L 1.59 78.45 19.40 39.54 20.94 2412.08
rh L 1.14 84.03 19.34 39.66 21.00 2762.83
rha 1.76 92.56 19.61 39.93 20.80 2914.42
rh A 2.51 91.11 20.49 41.16 20.45 2724.14
2.3 BmER E AKX ST 0. 13" EEH & & 500 & 8 S W&

N T IRPERI ) OCR APPSR B PR S MR R BN -0.53 " " s P i S EA RS
Fr AR T, B AE T S bk B R RGOS MR R BN - 0. 157 (3£6) o
AR 7= i S A S 2 PRI S5C  H PR R B o TR = R S A iR 2 1) By 8 2 4
0.40°",0.23" " FI10.46 " " ; P BECE PR RN PR (BRIGNT & SR ) 5 b BHOIR R 2 B R R
WEEGSE MR B 0. 227 stk 5 )7 B 0 ¢, 5 HAl PR TG I 35 A1 O 1k
PR E PR IEAOG, MR R BN 03777 s | IR U A R MR B B A R IR e A B B A
UG RC IR T S SN PSS & S S S €

Fo6 FIBFEARERFHAMEZMREEEXE

Table 6 Correlation analysis of main characters of varieties released in Northeast Spring soybean

i H EEW Vi %3 7N [ER A PR JIg W5 & it s
Item Growth period  Branch number Plant height ~ 100-seed weight Protein content Fat content Yield

HEF W Growth period 1

J3HE#% Branch number 0.23"* 1

PR Plant height 0.40"* -0.09 1

ERLE 100-seed weight 0.05 -0.09 0.09 1

I A B Protein content 0.07 0.06 -0.07 0.05 1

JIG Wi % it Fat content -0.02 0.07 0.07 0.01 -0.53*" 1

FEER Yield 0.46* -0.22%* 0.37%* 0.13" -0.15" 0.12 1

W AR RIRFR P <0.05 F1 P <0. 01 7K 5 25 Ff i F ARG

Note: * and ™™ represent significant and extremely significant correlations at P <0.05 and P <0.01 levels, respectively.

3 i ﬁ:%%%ﬁﬁ&%’l‘@ﬁlﬁli@ETEB?}(H:EO 7
B A Y LUARAE X 43 O BB S E, 45 Hh AR L

REAA R Y RN EZENE, R X KEMEECIRE, XBHED T 1980—
SAEPAEH TR AR AL VA R 258 (X)) ,RAE 2010 AR AL b X FPAE 254 1) i 25 AR FR R AIE , 2 B K
HXEFRE R KRR G X AR AR SR f O = B R I IE R S T T R
FREX SRR, BIETTA KRG fh VL, B2 FARICR SR F0d0 R, Ok
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