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Study on Seed Position Difference of Seed-bulging of High-yield Spring Soybean
in Xinjiang
ZHANG Yan-wei' , XUE Li-hua’, ZHANG Jian-xin', CHU Guang-hong', XIE Lei', LI Ling'

(1. Agronomy College of Xinjiang Agricultural University, Urumqi 830052, China; 2. Grain Crops Research Institute of the Xinjiang Academy of Agricul-
tural Sciences, Urumgqi 830091, China)

Abstract: This study aims to find out the increasing law of seed weight of high-yield spring soybean in Xinjiang. In the field
experiment, 4 medium mature and high-yield spring soybeans(lines) including Jinyuan 20, 11-109, Xindadou 27, and Hei-
nong 61, were chosen as materials, and the regularity of the stem of different section with pods, the same node with different
pods and 3 seed pods of seed-bulging process, and single seed weight variation were investigated were investigated in 2015 and
2016. The result showed that the pod seed-bulging stage of the main stem with basal section (1st-3th) of different varieties
(lines) were the earliest and longest, and the single seed weight was the lightest. At the top section (1st-3th) of the main
stem, the initial seed stage of pod was the last, the seed-bulging stage was the shortest, and the single seed weight was be-
tween the basal section (1st-3th) and the top section (4th-6th). At the top section (4th-6th) of the main stem, the initial
seed and seed-bulging stage of pod was between the basal section (1st-3th) and the top section (1st-3th) , and the single
seed weight was the biggest. The initial seed and terminal seed stage of pod in the main stem increased with the differences of
the node. The maximum differences were 9-24 days and 6-15 days respectively. The initial seed stage, seed-bugling stage,
seed-bugling rate and single weight of large and medium pods with the same node were better than pods. Both the weight gain
rate and single seed weight of 3 seed pods were middle seed (s) > distal seed > seed. The difference in the seed-bugling
process and single seed weight were the same plant with different nodes > the same node with different pods > the same pod
with different seeds. The effect of seed-bugling process on yield was affected by single seed weight. Differences in the seed po-
sition of seed-bulging and increased single plant with seed-bugling stage were advantageous to high-yield. The seed-bugling
stage of single plant with yield of 5 000 =5 600 kg-ha ™" was 45-60 days.

Keywords: Spring soybean; High-yield ; Seed-bugling ; Spatial difference
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Table 1 The difference of seed-bulging and single seed weight in the each section
xR LRI BRIBORLH
N (&) e Initial BURIETT: Terminal ORI R ied_bughng
Year Variety Node weed stage Latter than weed stage Seed-bugling Weight per tage per plant
(line) initial node/d stage/d seed/mg
/ ( month-day ) / ( month-day ) /d
2015 476 20 1~3 06 -22 0 08 - 12 51 176.5 d 60
Jinyuan 20 4~6 06 -25 3 08 - 15 51 203.4 ¢
7~9 07 -01 9 08 - 18 48 231.3 b
10 ~12 07 -10 18 08 -18 39 264.5 a
13 ~15 07 - 16 24 08 -21 36 259.1 a
11-109 1~3 06 -25 0 08 -12 48 231.8 b 54
4~6 06 -28 3 08 -15 48 239.3 b
7~9 07 -01 6 08 - 15 45 248.9 ab
10 ~12 07 -07 12 08 - 18 42 259.9 a
K 27 1~3 06 -25 0 08 -12 48 236.3 b 51
Xindadou 27 4~6 06 -28 3 08 -12 45 241.7 b
7~9 07 -01 6 08 - 15 45 265.9 a
10 ~12 07 -07 12 08 - 15 39 258.4 a
A 61 1~3 06 -28 0 08 -09 42 236.8 b 45
Heinong 61 4~6 07 -01 3 08 -12 42 241.2°b
7~9 07 -01 6 08 -12 42 253.6 a
10 ~12 07 -07 9 08 - 12 36 250.5 a
2016 4270 20 7~9 07 -12 0 08 -26 45 216.1 b 51
Jinyuan 20 10 ~12 07 -12 0 08 -29 48 215.1 be
13 ~15 07 -15 3 09 -01 48 230.5 b
16 ~18 07 -21 9 09 -01 42 244.4 a
19 ~21 07 -21 9 09 -01 42 208.1 ¢
11-109 4~6 07 -09 0 08 -20 42 207.6 b 48
7~9 07 -12 3 08 -23 39 207.9 b
10 ~12 07 -15 6 08 -23 39 227.4 a
13 ~15 07 -18 9 08 -26 39 213.2 b
ks 27 4~6 07 -09 0 08 -20 42 216.4 b 48
Xindadou 27 7~9 07 -12 3 08 -23 42 217.8 b
10 ~12 07 -15 6 08 -23 39 231.0 a
13 ~15 07 -18 9 08 -23 36 235.9 a
16 ~ 18 07 -21 12 08 -26 36 213.6 b
Mk 61 7~9 07 -09 0 08 -20 42 245.2 ab 45
Heinong 61 10 ~12 07 -12 3 08 -23 42 250.1 a
13 ~15 07 - 18 9 08 -23 36 252.8 a
16 ~18 07 -18 9 08 -23 36 230.5 b

UERLI AR PRLIE R H 39

s ZORLI A R T A5 13 1Y YT SIORLI o R 005 AR 300 T 18] s 1) R bR ORI o R A S A R ks =
TR ZE R 452 AL 369 E BT I B O K. PR [RNG R 0. 05 JKF 22 57 B35 (P <0.05) , T I,

Initial seed stage is seed forming date; terminal seed stage is seed stopping date; seed-bugling stage is the number of days in which between the ini-

tial and terminal stages; seed-bugling per plant is the number of days in which the interval of the plant from the basal section began to the top section

stopped. Different lowercase indicate significantly different at 0. 05 probability level (P <0. 05) ,the same below.
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Fig. 2 The growth dynamics of single seed weight of large, medium pod and pod on the same node
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Table 2 The difference of seed-bulging process and single seed weight in each large ,medium pod and pod with same node

iy Rtt] 2okt . L% AT X
Al (5R) . . . BRI ) di /NI
EApy Jé Initial Terminal Weight
Variety Seed-bugling Account
Year Pod seed stage seed stage per seed
(line) stage/d for pod/%
/(month-day) /(' month-day) /mg
2015 4:7620(11 ) K Large pod 07 -10 08 - 18 39 261.2 a 103.9
Jinyuan 20 (11th) A1 Medium pod 07 - 10 08 - 18 39 254.0 ab 101.0
/N Pod 07 -13 08 - 18 36 251.4 b -
11-109(8 77) K Large pod 07 -01 08 - 12 42 255.9 a 109. 4
11-109 (8th) i Medium pod 07 -01 08 —12 42 250.5 ab 107.2
/N Pod 07 -04 08 - 12 39 233.7b -
K27 (8 77) K Large pod 07 -01 08 -09 39 240.7 a 109.3
Xindadou 27 (8th) 71 Medium pod 07 -01 08 -09 39 236.9 ab 107.5
7\ Pod 07 -04 08 -09 36 220.3 b -
A 61(8 ) K Large pod 07 -01 08 -12 42 263.7 a 102. 1
Heinong 61 (8th) m1 Medium pod 07 -01 08 - 12 42 258.3 ab 104.3
7\ Pod 07 -04 08 - 12 39 253.0 b -
2016 4620017 79) K Large pod 07 -15 09 -01 48 253.0 a 104.0
Jinyuan 20(17th) rh Medium pod 07 -15 09 -01 48 247.2 ab 101. 6
/N Pod 07 -18 09 -01 45 243.3 b -
239.3 a
11-109(11 77) K Large pod 07 -12 08 -26 45 107.4
11-109(11th) rh Medium pod 07 -12 08 -26 45 101.9
227.1 ab
7\ Pod 07 -15 08 -26 42 -
222.8 b
HroRE 27(11 75) K Large pod 07 -12 08 -20 39 241.2 a 104.7
Xindadou 27 (11th) 71 Medium pod 07 -12 08 -20 39 237.1 ab 103.0
7\ Pod 07 -15 08 -20 36 230.3 b -
Mg 61(11 7)) K Large pod 07 -15 08 -23 39 263.6 a 105.7
Heinong 61 (11th) 71 Medium pod 07 -15 08 -23 39 258.1 ab 103.5
7\ Pod 07 -18 08 -23 36 249.4 b -

2.3 E=RFEHESAHERNENES
A3 AT UL, 25 S (&R ) =25 R i =k
AR 2 ) A ] o 30 | 2RI e ok 3 1
FFUONHMIIR], ok B R R b > I > I, ARG
R—F, mFE3 AT0L,2015 4545020 .11-109 G K
327 KBk 61 BRIk 39,45,39,42 d, ok
TR N 1. 5% ~10. 1% , 5 k7R 5 458 3 R

B 0. 8% ~5.5% 32016 4471 20 . 11-109 Hi A o
27 JBA 61 Bk 451 h 42,42,36,39 d, Hopiki E
BRI AN 4. 3% ~ 6. 5% , 375k ki B 8 3 R 1
1.2% ~3.2% , [A]— 3 N A ] R0 AL 1) fr 5 25 S
2015 4E K F 2016 4F, =7 35 o i 3 R0 o B A
LA TG 8y NI LI A TR 538 & I YA £ A N 1% 1A
T FHZIN,
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Table 3 The difference of seed-bugling and each single seed weight in 3 seed pods

Uk 2okt . , .
Al (5R) . . . BRI B RIBIR TR A
A RiAr Initial Terminal
Varieties Seed-bugling Weight Account for
Years Seed position seed stage seed stage
(lines) stage/d per seed/mg seed/ %
/(month-day) /(' month-day)

2015 47620(11 F5) i Distal seed 07 -10 08 - 18 39 247.0 a 102.7
Jinyuan 20 (11th) i1 Middle seed 07 -10 08 - 18 39 249.7 a 103. 8

it Seed 07 - 10 08 - 18 39 240.5 b -
11-109(8 77) i Distal seed 07 -01 08 - 15 45 232.5 ab 105.5
11-109 (8th) 1 Middle seed 07 -01 08 - 15 45 242.4 a 110. 1

it Seed 07 -01 08 - 15 45 220.4 b -
HRE 27 5 (871) i Distal seed 07 -01 08 -09 39 257.3 a 100. 8
Xindadou 27 (8th) 1 Middle seed 07 -01 08 -09 39 259.0 a 101.5

il Seed 07 -01 08 -09 39 255.7 a -
A 61(8 ) i Distal seed 07 -01 08 -12 42 259.0 ab 103.8
Heinong 61 (8th) 1 Middle seed 07 -01 08 - 12 42 261.5 a 104. 8

il Seed 07 -01 08 - 12 42 249.5 b -
2016 4020017 7%) iE Distal seed 07 -21 09 -01 42 249.5 ab 102. 4
Jinyuan 20 (17th) 1 Middle seed 07 -21 09 -01 42 254.7 a 104. 8

i Seed 07 -21 09 -01 42 243.6 b -
11-109(11 %) #E Distal seed 07 -12 08 -23 42 227.7 ab 103.2
11-109(11th) h Middle seed 07 -12 08 -23 42 234.9 a 106. 5

it Seed 07 -12 08 -23 42 220.5 b -
BrkE 27 5 (1177) #E Distal seed 07 -18 08 -23 36 233.0 a 101.2
Xindadou 27 (11th) h Middle seed 07 -18 08 -23 36 240.3 a 104.3

it Seed 07 -18 08 -23 36 230.3 a -
M 61(11 1) & Distal seed 07 -15 08 -23 39 263.8 b 102. 4
Heinong 61 (11th) t1 Middle seed 07 -15 08 -23 39 269. 6 ab 104. 6

iff Seed 07 -15 08 -23 39 257.7b -

2.4 AERMEXREFERTEWMEZHILE H 24 R 2016 4E 4290 20, 11-109 B K& 27,

R4 AT UL, 4 S B (R) i 7- i 25 7 W 3
2015 4EFR R BN 400 20 (2R 61,11-109) > Hf
KIG 27 FRRRLE R I R 400 20 (JBAR 61) > Hi K
15.27(11-109) AR pR S BRI E 22 A8 B3,
P (&) B) 7= 22 57 5 02 PRk R 40 25 53 1 45
2016 4= i BRI R I Rk 61, (K
27 11-109) > 400 20, ERLHE £ BN B4 61 (11-
109) >HiK 2 27 (427G 20) , BB E SR 0 A
61 (B R 27 .11-109) > 47T 20, Yk b 2 =R
B SR (R) [ 2 5 22 FROR EOR Bk

Wope 61 [ 4 H 2015 ARG 15.4% (1. 6%
3.9% .6.9% , © ki 5 4 B AL 6.1% . 8.7% |
14.1% 5. 5% , SRR B0 43 7T 20 367> 13. 1% 41,
11-109 J7 k& 27 B4k 61 4 Wil 4&¢ 2015 A4F # i
11.7% 11.9% 0.9% . 2016 4F-4: 7T 20 %5 2015 4F
RS iR TR I NS A e S [ A B SN R
AN (FR) 2016 4798 2 R HE R BE R AIR 1Y 45
W0 FEMGRARBON Sk BT (RS B0 R, BRI
A SR P R AR PR E TR 2R
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Table 4 Yield and its compositions of soybean

e ke H s =
o s . I AR e o
Years Treatment Pods per plant Seeds per plant
/(10*plants-hm ~%) weight/g /(kg+hm?%)
2015 4:9€20 Jinyuan 20 28.2 a 40.0 a 83.2a 24.4 a 5653.1 a
11-109 29.5 a 32.7b 74.3 b 25.3 a 5396. 1 ab
K 27 Xindadou 27 28.9 a 34.7b 71.2 b 25.6 a 5271.1b
Mk 61 Heinong 61 27.3 a 36.5 ab 76.9 ab 25.4 a 5333.6 ab
2016 429120 Jinyuan 20 28.9 a 27.8 ¢ 72.3 b 22.9b 4783.8 b
11-109 27.9 a 35.7 b 83.0 a 23.1a 5308.6 a
HikH 27 Xindadou 27 29.0 a 33.2a 79.7 a 22.0 b 5063.7 a
M4k 61 Heinong 61 27.6 a 36.8 a 77.6 ab 24.0 a 4962.9 ab
3 W oB LI N 2 5745 BT, KoL (3

BEAE R L 2R B H T BTSN, 4%
KLk 3 b IF A BB, FRE LR
RER VA eIk E VAL YA i s A NG SR R VR S R VA
R B R [l — it o g [ AR AS T 3 i 5 K
SRR R JE R NSO 2 A7 e ] i 2
SO0 AP REY E R KR (R) £
FEARUGIE 1 ~3 17 e de BT AR SOKL 1 B2 A8 | ok I
AR VRLEL BRI, TRRAR) 1 ~ 3 1y SesobiT if B 354
R e PR SORE ) B A KL A TR IR E 1 ~ 3
TG TIARE 4 ~ 6 52 [a], TR 4 ~ 6 Y JeTOh
JERECRIA THAR 1 ~3 5 (LRI N —T7) 3%
ST 1 ~3 W3] R iR OR . KPR I3
S EEE L LN ot R AL W PN W 2R 58 N A
FEATTEJZ B ST B A e RO HAR , 5 a1y 3 35
KT I B I S AR R
/Nl RS BV, IR A5 F 254 5 2016 4F
Femh (R ) U6 € 0052 L T B 2015 4R 5
T, 5 2L T #3300 22 S 72 /0N | PR OR300 4 0L
AIRERR T 2016 AEAESEI (6 A 7 A) BN R R (43
B2 80 148 mm) , 5 ECAERRA AR AR

7] — ity Fof i K e 2R R JBE A8 S K/ N HE e o AR PR
IH] > P 599 18], [ 4 57 3 0m) > R 3 Sk ] . =
RLFE M 45 R )R A7 AE D 22 B AR A R
e VINE = TR R VAN BRSPS NG B IDE =E T8 N
BORB/NIER 3 d, R BRI T R T/ NIk, —hL
SRR A SOR I RE R B > G > WKL, ORI AR
], e 2R R IR o > G > R 32 25 SR EOR T
i HIY) ORI | e 200 EE (AR A ] 25 S R B N Y
ZHFEN) > [F) 5 3T > W IR, 52220

[ S ] F) e ¢ B B 22 S oK i e Y S 20 1
s COELE

TFi) — bk R 2 AN [R]RE A 14 T 22 S5t S AN [ RE Ao
A ORI S (T4 AN 25 SR I [8] ) Bhr o 49 1k i
(ZWNANRIGE 2R F R 255 R ) SRR A5 2R 1
PN SE NP AL R Ot YIRS A €l
REERGE . HERGEE TN, kY
2R ] SESORLHE TR Y 22 S 0 K Bl 22 K (] A
] BESE AR A ORI, 384 0 A [R] 35 7 S S0kE
(1% 5 A P, B T 4 JRORE B A 25 8] 22 5, A g 3 Bl
BR324 FORLEE ARG, T AR T A S o 7R
VIR S7 8 LD PNER T NI A VPN e |
KL AOFEBEIN , 1V EAR AR AN [R] 5 RLRLSORL Y S 28
PEMT SRR 2R . AW s TAR R, % &
2R R AR A 3 Y SRR S — 2H I S A E
A, T REAE SRR BE by /b 1 R R A T i S ] 8¢
RIAFEARIE 1 22 50 IR, SE bR bR 2570 {0
AR SO E AR FIRE T 1) 25 57 B8 R T AR S . A
KRG SR T i — 2P 5T

4% #

PR EAFE R AR ) B EZEER 1 ~3 9
Sty e P ORI fe i SR EL AR AT, TR R ~
3 SR A B | SR f R, R A TR L
~3 PG TR 4 ~ 6 Y3 Z (8], BUARE 4 ~ 6 47
SeMR R MSORI A THEE 1 ~3 1 5 TR 1 ~3
RIS N L AR S NP CIR TR VA 5% S 32 SN iU D NN BB 3
W5 A B/ NS R ORI | SR R T | Bk
HOR 33 KL ORI M SR EE SR B R > >
UEAE s SORLHERE 9 22 S R BN Rk 519 > [R] 19 7 3
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