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Analysis of Origin, Yield, Quality and Main Traits Evolution of Registered
Soybean Varieties in Far East Region of Russia from 2000 to 2023
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Abstract: In order to understand the current situation of soybean breeding in the Far East region of Russia and the evolution of
yield, quality, and main traits of soybean varieties, this study analyzed the sources, breeding methods, flower color, leaf
type, hairy color, podding habits, growth period days, plant height, 100-seed weight, seed protein and fat content, yield,
and other traits of 107 registered soybean varieties in the region from 2000 to 2023. The analysis results showed that the main
sources of soybean varieties in the Far East region include Russian domestic scientific research institutions, domestic
enterprises, and foreign breeding institutions. Among them, the All Russian Soybean Research Institute is the most important
soybean breeding unit in the region, and its main breeding method is hybrid breeding. In the cultivation process of soybean
varieties in this region, flower color and furry color are not used as selection criteria, while there are a large number of oval
leaf and infinite pod habit soybean varieties. The average growth period days, 100-seed weight, seed protein content, and
yield of the variety show a gradually increasing trend overall, while plant height and seed fat content showed a gradually
decreasing trend overall. Among them, the average yield increased by 9.03% , the number of days of fertility increased by
2.02% , the 100-seed weight increased by 4.96% , the protein content increased by 2. 21% , the plant height decreased by
2.47% , and the fat content decreased by 2.4% . The research results indicate that the breeding level of soybean in the Far
East region has gradually improved from 2000 to 2023, but its varieties do not have significant advantages in yield and quality
compared to neighboring soybean varieties in Heilongjiang province, China. Chinese soybean varieties have the potential to be
registered and promoted in the Far East region of Russia.

Keywords: Far East region of Russia; soybean varieties; traits; yield; quality; genetic improvement
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Table 1 Soybean production in Russia and the Far East in 2022

WP - g s R HIRM
X AR MIX BUR2/RIN ML RE X SRR X
Russian Jewish Autonomous
Area Far East Amur Region Khabarovsk Krai Primorsky Krai )
Federation Prefecture

LT AL Acreage/ JT hm? 345.50 132.67 86. 16 3.40 31.80 11.31
S5 5 Total production/J7 t 600. 00 226.77 156.02 5.00 52.26 13.49
i7" Hectare yield/ (t-hm =) 1.74 1.71 1.81 1.47 1.64 1.19
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The quantity of soybean varieties registered from different sources in the Far East of Russia
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Fig.2 The proportion of soybean varieties planted in the Amur Region of the Far East of Russia in 2021 and 2022
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Table 2 The quantity of soybean varieties from different sources in the Far East of Russia from 2000 to 2023

FAy Year
KU Source
2000—2004 2005—2009 2010—2014 2015—2019 2020—2023
E PN B 2 3 8 14 8
All-Russian Soybean Research Institute
WL AR 2 2 3 3 7
Other Russian scientific research institutions
BB AR [ il 0 0 4 1 14
Russian domestic companies
[ S E AL 0 1 9 20 6
Foreign breeding institutions
ST 4 6 24 38 35

All varieties
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Table 3 The quantity of soybean varieties bred by different breeding methods of the All-Russian

soybean research institute in various periods

ERUZRPS 40} Year
Selection methods 2000—2004 2005—2009 2010—2014 2015—2019 2020—2023
2455 F b Hybrid breeding 1 2 4 11 7
ZRYEH Systematic breeding 1 1 3 1 1
FREHAZE Radiation mutagenesis 0 0 1 2 0
2.4 EFRMXRKEMMEEZRBERETHW i 43R 50. 0% .50. 0% \54. 2% \55. 3% Fil

2.4.1 & 2000—2023 FFLAM X BIC RGN 37.1% % X R E 6K G A ECREE, AN
FHLLE AL T 2,y 84 A, G B s A B 9 [RIBF B AL TE W AR (3R 6) .

78. 5% , H:rp 2000—2004 EWIEIECH) 4 DN FH 2,44 £ EJHE 2000—2023 A RS B AR
LA AR 2 4, 205 4 AR FECR I WX BE K E SRR, JORR 45 I Mg A 61 4~
i 70.0% (£ 4), AR ZE & > 1 b A 18 A A BR 45 356 > P i A 28
2.4.2 Al 2000—2023 AFIARMIIXEIC R G A Hrh JoBREE 3E 1 K G R B R A [R5 A
Ffeb WGEDE AL R 7 A BAHER RS RN 15 A h A F B b b4 i D 50. 0% | 83.3%
GRIE 1R S R 72 A (BRI AD 13 S, 2009 4F 0 62.5% (47.4% F160.0% (7). EAREFIEIR M FH
HHH 5 JE o R G A AR &2, FE 2000—2004 AF . AT REROKRAY 18 AN K G S A 13 AN TR &5
2005—2009 43 8] L 41 53 51 A 50. 0% 1 83. 3% , SPERE A, b 2022 29 M DX K 5 bR 1wl ALY
1M 2009 4F 2 J& () b Flvip A MR IEE -0 Bt 49. 0% , F UG A] HIGE 75 M X & Fh R AE % ML X K 5
RUK S b BCED W 00, 2010—2014 4F 2015— SRR T AR T 45 35 o) o 0 1 % T A 1) T
2019 4F L K 2020—2023 444 [a] B - 760 K 65 PR i AT PR 45 % > PR L B TE 2009 4 2 )5 Rifi
Fe 550 R 79. 2% 76.3% F165.7% (% 5) . HEANE R BRG] AATE L AR M X B X
2.4.3 HEE& 2000—2023 A [E] P Wit A 1 45 4k K & B 98 BT 1 Ymxa, Kutpocca Fil
XBC KRG A, RO TS 45 I~ BEOHEE Esrenus 2518 22 S A &R ELAA 3R [E K & 5 Fh i 2% |, i
f 52 4~,2000—2004 4 2005—2009 4F 2010—  AFRaX S Al 7E % L X R R R A2 Y FloRe T AR
2014 4F 2015—2019 4 F1 2020—2023 4FEiE A H T (K 2),

R4 ERUMRZIRAREEEAERFHHE

Table 4 The quantity of soybean varieties with different flower colors in various periods in the Far East of Russia

T A5y Year
Flower colors 2000—2004 2005—2009 2010—2014 2015—2019 2020—2023
240 Purple 2 5 21 31 25
i, White 2 1 3 7 10

R5 EFRHBXEZFRHPHAEMHEXERMYE

Table 5 The quantity of soybean varieties with different leaf types in various period in the Far East of Russia

-7y 4B Year
Leaf types 2000—2004 2005—2009 2010—2014 2015—2019 2020—2023
iR Oval 2 5 0 0 0
P4 Lanceolate 1 1 3 7 3
BUI% Ovoid 1 0 19 29 23

[E# Round 0 0 2 2 9
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Table 6 The quantity of soybean varieties with different pubescence colors in various periods in the Far East of Russia

HEG Y Year
Pubescence colors 2000—2004 2005—2009 2010—2014 2015—2019 2020—2023
KA Gray 2 3 11 17 22
5, Brown 2 3 13 21 13

x7T BEITZFHREMPAREESIREXRERMHYE

Fig.7 The quantity of soybean varieties with different pod-bearing habit in various periods in the Far East of Russia

ZEJE vk Ay Year
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TCBREY Indeterminate 2 5 15 18 21
WA BRAE Sub-limited 0 0 3 8 7
FBRA! Limited 2 1 6 12 7
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Table 8 The main traits of soybean varieties registered in the Far East of Russia from 2000 to 2023
LGN - {E b2 i/ ME HRME I%gﬁ
Traits Mean Standard deviation Minimum value Maximum value Coefficient of
variation/ %

B W Growth period/d 111.14 5.84 94.00 124.00 5.25
B Plant height/cm 73.33 10.02 46.00 110. 00 13.67
HALHE 100-seed weight/g 17.02 1.91 12.10 21.20 11.22
FE i Protein content/ % 38.91 2.33 32.90 45.20 5.98
N&Wi &% Fat content/% 20.93 1.87 17.20 24.80 8.94
SEHy 7 Mean yield/ (t-hm ~2) 1.96 0.35 1.10 2.78 17.92

®9 FREMPHEFHEFRMRBFIZERERFHEEMHREN

Table 9 Changes in the main traits of soybean varieties registered in the Far East of Russia in different periods

PEAR i1 M ok #ft i R
Traits Period Minimum Maximum Mean Standard Coelficient of
deviation variation

4 F MW Growth period/d 2000—2004 105.0 115.0 109.25 4.65 4.25

2005—2009 100.0 120.0 110. 60 7.20 6.51

2010—2014 94.0 118.0 108.79 7.63 7.01

2015—2019 100.0 123.0 111.97 4.68 4.18

2020—2023 101.0 124.0 111.46 6.12 5.49

Bk Plant height/cm 2000—2004 70.0 80.0 75.00 7.07 9.43

2005—2009 73.0 76.9 74.97 1.95 2.60

2010—2014 55.2 110.0 74.65 11.65 15.61

2015—2019 56.0 92.2 72.50 10.04 13.85

2020—2023 54.0 84.0 73.15 9.58 13.10

FRLE 100-seed weight/g 2000—2004 15.1 17.2 16.33 0.94 5.75

2005—2009 15.3 17.9 16.58 1.16 7.01

2010—2014 12.1 19.9 16.58 2.14 12.93

2015—2019 12.9 21.1 17.31 1.97 11.36

2020—2023 13.1 21.2 17.14 1.86 10.88

HE R A Protein content/ % 2000—2004 35.0 40.0 38.05 2.26 5.94

2005—2009 32.5 40.4 37.88 2.81 7.42

2010—2014 32.9 41.8 37.54 2.40 6.39

2015—2019 34.5 45.2 40.04 2.20 5.50

2020—2023 34.4 43.5 38.89 1.76 4.52

JgNi % it Fat content/% 2000—2004 20. 1 22.1 21.28 0.95 4.48

2005—2009 20.4 22.5 21.25 0.71 3.35

2010—2014 18.1 24.8 22.33 1.90 8.53

2015—2019 17.2 24.1 20.10 1.81 8.98

2020—2023 17.4 23.8 20.77 1.59 7.67

77 i Mean yield/ (t-hm =2 2000—2004 1.54 2.01 1.77 0.21 12.07

2005—2009 1.47 1.90 1.66 0.18 11.04

2010—2014 1.17 2.77 2.01 0.41 20.30

2015—2019 1.27 2.62 2.01 0.33 16.19

2020—2023 1.00 2.78 1.93 0.35 18.01
3 it B A E R A E Al DL RS EF R
TIE HURA R 12 b DR &2 i Y 32 2R U, o K
I XF 2000—2023 AEER P Wk A M X B E K BFSEITR I AR M X e E B R EE AL, HE R

At AR AR AP SR YR E AT 1% DL R 32 IR A ml

TAE EEAR P LIRS B RN EESH

FHIEIE,
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LR Az 3 R 5 R R ) 5 R LA 2 R L DX AR
FREB R A AL, T 2010 4F 5 FAME 75 & F
(IR XHZEIF 2 i KR i A S8 2 b X 1) 40 A
BT — R,

2000—2023 4F 1 [A] 4% 2 $0fr 3 7R b X80 K
mnF AL A L SRR 78.5% , 5
A6 W AEEE ], A AR B R O E A B A E L
LAEL Al 53 60% ~70% , M iZ% X 45 i 15
O RS SRR R AL L 6] 5 0 Ee i 4230, v Ul B AE B R
TAEFRAR A e E 7, % H X AE 2000—
2004 F12005—2009 451 [H] 8 12 14 52 i b v
TERF LK GRS 22 | I AE 2010 4F 2 J5 45 101 IR e
ALK G AR W T 2 X RT REJE i H R
Sl ARIEHAR I E BRI BN F Rk
AR Ak, 2000—2023 4 3 ] 12 H DX 8 32 1 AS ]
HEOARGHAECE T, B[R B %A e T
A S A G AT 0 3 AN R R X F R 3
FFEPER . 2000—2023 4F 1 ] 32 b X 8 0 K 52 5
P, T T PR &5 JE 20 Pk B K 52 R IR A 45 S0 4y
B, A SR e T AR, ZE AR TR IR IR &F
T N A REARRE— 2 B 7= KT £ A AR
XY AR AN A P

2000—2023 4F- 1 1] 12 M [X 830 10 K 5 o Rl
P EI RO 111,14 £5.84 d, 24\ 7= A =)
S SE AR M XK R AR e R A A BT R RN
T R DX LA R Y2 98 300 i DX T R 2 M b 38 X 46
PR LB IX R G A = A A AR /D R 3 SR ™ a1 4
T, FEAR A X R 57 Bl 24 26 R S e i ) 2
TS, 2000—2023 4F 3 [A] 2% b X K K A
YIRS A 73.33 £10. 02 em, fE K E M A 77 Hi oA
KIFET AR, 1223 XK 5 0l A4 S 24 bk 0
R, 2010 45 45 % b X K G Fh P
PIpk i s S R A R i X R T e RO
FITARENE BT A B I E H—Hits
B R EFT R EL SRR, ek K S REGERT 2014 4F
B0 A 5 Fl Gomye (55. 2 em) | 2019 4E B0 1
Centsibpunka( 56. 0 ¢cm) F1 2020 4% iC f¥) Tomas
(54.00 cm) , 2000—2023 4] [A] 12 1 [X B0 K&
A A RN AU 17.02 £1.91 g, i@ &
T U 5 | 1 S 224 f Pl | T4, 800 b 1) - 3
TR EA TR, i 2000—2004 4E 1A Y 16. 33 +
0.94 g 4855 % 2020—2023 “FH[H] A9 17. 14 £1.86 g,
FE 2010 4 J5 45 B 1 X8 e A K L A 3
P R AR R TR F MR E
TR ZHPRL R A R 2 SRR R N I R
Ffr, T T ) 0 M XK L R R
TR E T A, (H 3 2R e X R S A A R

TR SRR, LR T b R EE AT S
JE 1 X T FIHLAL A ol B BT S A R
TAETT ], 2000—2023 4F- 3] ] 3% b [X K &L & FiokF
R8I EE BT B AN D 5 1 0 0l R 38.91% +
2.33% F1120.93% =+ 1.87% , FE#& 00 B %M IX
KOG SRR R (0 2 B TR ARG
i PR X R TR AR i, KO
ZAE R IR EYI R, I AE & R X T R
I 0 5 2 A B AL, 2015 4 4% I I 3 R 4t [X 5]
PR BT 35 2 1 s AR TR, [ 2015 4R
Wil 25 12 b DX R A A B T N Ak 5 N ) 3
D1 = 2 G VA I VA e Wl s Y S et =
X — WA RS B ) K G B R R B B A T
B, f 5 E SN E AL — S 8 R R A,
JNE R 5L R Amageyc (45.2% ) Tm863 (44.3% ) L)
Ko A i Fh Aypemnna (43. 5% ) TEIL R HBIX &L,
PE—2 S 80T i M X R SRR R R R S Y
EF T RGO T b FAT kLG I & 5 8 i
R EFAEIERN, KK IX A G Rk IR
105 & AT R R, 2000—2023 4 1A 8] 28 45 Hb XK
T R L R R T 2 S R 1,96 +
0.35 t-hm 7, Bl & PR M 2L FH R 0 51
HE,2000—2023 471 [a13% 1 X 5 G 7 24 7= a4
R EFH R B B IR BT R G R AR L XK
2 FKSEAE 2000 4F 5 AR SR E R

4 #Hig

AHFFELERF 78 2000—2023 4F 1 [8] % 2 17
TEAR MK B L ) K G S A i = AE BB |
o NORPRLER T R B AR A R 2 TR
HOE e B TF 9. 03% , AR F A R EOE N 2. 02% ,
ARE FTH4.96% FFRiE SR B 2.21% .
TR 25 BOFFRE R I 5 f Bl AR A T 2 T a3, 3L
kR TR 2. 47% FFRIRR I & 8 TR 2. 4% ,
IS RS iR N B e 2 | W= AN T B
3 NSRS a3 SR 5 ) S (BRSS9
ESRy A I Ul NS 2 N o = R R
BT E AR G AR E b T % X R T
T —E G, o B3R ER S A gk 42 Fa K
95 1% H DX 3H 1 [ 5 AR B s T B g, PR L AE
TR M X HLA o 5 ) TR R K A R iy R Al DA
TE AR M X R G A RO, ™ L Y
LR S SRR LA 4 A {E, Tz X B i
PR TSP ik, 52 e 8 R RE B — @ e 0
F1, BFETE AL AR b XK R K R o R
rFRY VR I 2R AR BE B ORUE AP R M X [ SR 2%
PRI LASAE B A A 0 B AR 1 A X A vy 12k
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