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Effects of Sowing Date on Agronomic Traits and Soluble Sugar Content of Fresh
Spring Soybean Cultivar Quchundou 1

XU Zhu-wei,LEI Jun,SHAO Xiao-wei, WANG Shou-gen, CHEN Run-xing
(Quzhou Academy of Agricultural and Forestry Sciences,Quzhou 324000, China)

Abstract: In order to study the effects of different sowing dates on the yield and quality of spring soybean in the western of
Zhejiang Province, a fresh spring soybean variety Quchundou 1 was used as experimental material, a total of seven sowing
dates were set on March 16th, March 23th, March 30th, April 6th, April 13th, April 20th and April 27th to explore the
changes of growth period, agronomic traits, yield and soluble sugar content of fresh soybean under different sowing dates. The
growth period, agronomic traits, yield and soluble sugar content of raffinose, sucrose and stachyose in fresh soybean were
studied under different sowing dates. The results showed that, with the delay of sowing date, the vegetative growth time was
shortened, and the reproductive growth period was gradually longer, with significant difference among the different treatments.

The pod weight per plant, pod number per pod, node number of main stem and effective pod number per plant increased firstly
and then decreased, 100-seed fresh weight, seed number per pod and 100-pod fresh weight showed a decreasing trend, while
the bottom pod height and blighted pod number increased gradually. Except raffinose, the contents of total soluble sugar,
sucrose, stachyose, fructose and glucose increased firstly and then decreased. The content of total soluble sugar, sucrose and
stachyose content reached the highest on April 6th, which were 107. 60, 42.20 and 34. 67 mg-g~" respectively, and these
three soluble sugar contents were significantly correlated with the four pod correlation characteristics of 100-pod fresh weight,
pods number per plant, 100-seed fresh weight and seeds number per pod. Combined with the comprehensive analysis of yield,
it was indicated that the optimum period for spring soybean planting in Western Zhejiang was from late March to early April.

Keywords: Sowing date; Spring soybean; Agronomic traits; Soluble sugar content

RERBERETLZ2RRTNEEEYZ —, KBRS AERA SRR A R R 2
TEGEREE ST F S T et 0 S X ErEER RG] R BE B 52 it A AR ], At

RIS AA X EROMEH . REES
i H R 3 B 6 30 L S R B AR ORI
B FIR M R L . EAREFMNRE
PIT ARG BE 0 K A — g 22 5

%5 H #1:2021-03-01

SN T A4 E R IR R B 0z o e AR AT AL
PR IOB R o AR R i e S B
FE T AR A A T B Be S5 =W R, &
B R 2 W 1 2 I R L A R A 7 R, T

EETE WA I AT S A E ORI A M TR ) (2020K35)
F— R VFTI(1994—) L A, By AR 2200, FE ARG R F ARG BRI . E-mail :1594283255@ qq. com,
BIAEE BRIE24(1963—) 55, 2 ) AR B, EEM R R RAMEH SHEFHARDITE . E-mail : qzerx@ 163. com,,



4 4 VRPTIEE D B B RO L L SR PRI Al MR 8 i 491

R AN N, ELAS R A & ] 22 55 B Jk o Xl
G R BN UE L LU = VAN S P NEA 1 3B
T ARG R 3 Ao A 400 2 B o A 45 B AS [ B B 1Y
JIR R AE T HERR B SRR AR S 4 77
TEAN TR RE R
HMARAEMNEEEENELY, BFEERE
BRI EF K6 000 hm® L) | AT 1 S1EN
2018—2020 4 (1% 3 Ak dh Ff, 2020 4F Fb AH 17 ALk
350 hm® i M. 0T A A, R Z MR 2 W
PG I 2 W, T R WA R, AR R L S
Shy E AR Y 52 2, o T I, o R R B A
SRMSCHE T BRI M), DR A 438 5l P 3 B 14 4 20
X PR 7 R AR E AR U L /A BF
FT T ELAR TP T4 SO R R X KL i o ] 22 S BT
YU FHACR Ay i P05 BF 9 K IR 1 |
AN A = AR R R A R
SR PR SICHSORN FRRAORE R, 1T R 0 A (] it b 7
(BN F 2 ORI B AR BT S 3 A R )
I X KGR e — 5 7 A 35 50, Bl A
RS 38 ST i i, I S T2 4 0 S 1 i ek, R S
TEFRA R, AU R b AR R A RE AR e
R A RN R 9 2 WA ) 476 30 2 4 30 R ik
HIRe G Rk R B3 L& SRR i U RE T
M| R B2 8 AR ROIR B0 7 i BT JL. X TR R AN [
FEIDY T S £ O R AT A PR 5 ) E S AT SR, T
AP R R R R R LAY L | 1 JRRTA
DRAGE il SRR o DRLIHG, AS T 5 8 2o 1 50 A [ 486 20 )
B R R GRS B ZER B ™ Fn] ik
Bl AR, B R TR IS S M T A AR R
B B A 0T, S T VA0 M b DX A R 2 BT 4
R, RS FIARL RN ™ b e J A (I AR SCHE A B
A, I A IS A S A 2 R S o e 1 R
PEOTAR R AR BEEE S

1 #MEERE

1.1 #

TRk A M T Ak MOl B 25 B 58 Be 22
ZAFENT 238 T ,2017 4558 i W LA RAEY) it Fih
HOE R e R R AR T 1 5 bk
AR WA 6 5, AL A Ry 5 i 45 AR A R 52 b o fef
3 S AR BR 4G 3 ST, BRI B, i B IR
B, BHE, KE, B0, BHIE, E5RR, ik
AR SCI5 Fi1 SCI8 B, F7H010 425 kg-hm ™
ZeAi,2020 AEAE I TR A AR 2 350 hm?,
1.2 RIeigit

IR T 2020 4F 7 2= 76 M T Al Otk B2 it

FEBEAR 3 b Ny HE AT, 7 OH R S A 2 KU,
K 2, ik F N R 4, RS BN
136.5 mg - kg ™", WAL 47 366.5 mg - kg™, A LK
31.4 g-kg ™" Bf#A 136.5 mg-kg ™', pH7. 57, iK1
KABEHLX AT, 3 EE . DMXER 13 m*, K
5 m, 5E(GERTE)2. 6 m, HETE 1.3 m, J& BBl B AR
17, MR R 19,5 JT k- hm 2,

RIS BEE T R, 4k 3 A 16 H .3 H
23 H3H30H4H6H4H13H.4H20HHM
4 H 27 B, %5 R A1 A2 A3 A4 A5 A6 Fl
AT, 43 B E S5 N [ 496 ol 300 19 1 1 30 L O A 30 0 SR i
WS SRR 3 A BT , R A
BWIMA P B SRR A S A R (N - P,0, -
K,0,17% —17% -17% ) & 408 750 kg-hm ~*, jifi AL
SEC L FEAE: = AR =20 101 R S BB
HBE BRI A HEVE RN B IG e RE, MR
2% OFPRLARLIE TSR, DU A2 A 20 MR B F R
YL T 5 0 ] s s o e
1.3 MEMBSHE
13,1 REMk AR 3 A/NX 530 E Lk
B 6 BRAERE , 2 BRI S8 1 R A DX I 56 74
G H SR ) U bR RS e B 2R
B AR IR BRI 2R IR
B FE AR T | OB E AR ME K S T B IR
B AR BRI R S
1.3.2 TEdmEss nEtkamRARER"
FRE ) AT R R AT , DR R i e A oAt
T, 8RR B AL R A, 3 0 I 25 FH o S B AR
KOMESR 0.1 ¢ T2 mL B8 H, A 900 pL
80% £ W5 W, #7515 min, 3 500 r - min &5 0>
10 min, FIG W AT —4 2 mL B0 8 B oL
FEH A 900 pL 80% & Wiy, Wn I K 7R
2 K BB I, AR AR T W AR O, SR
PEREIY — BRERE I E e R AR
523 YK SR FH i BRORORE o3 0 000 S RE AR LK I LA
TR SRR AR
1.4 HiESH

IR I AT A5 B0 (8 ] WPS 2010, SPSS 23.0 flI
Graph Prism 9. 0 #4758 117047 .

2 HEREHH

2.1 AEHEBEMNHESEXREETHIXM

1 AL BRI E KT T RA B R
S B R B A — B B (VE) 23
H SR e s B A N 3 A KRB IRIRE K,
FEWA IR 520 i, Horp A2 R A3 4b B IR IR



492

K TR

434

T, VE 358 11 d;4 A IFGRTEE LTt 5 %
FE, I (VE) 11 d B4 = 4 4,
H—IFAE (VE ~ R1) S8 = AR K, 7 48 10—
BRI (R ~ R6) Sy A= 7l A K s 38, Bt 25 49 30 ) 4
R E SRR R 40, kel A7 AbBR(27 d) AR gE
ARBT IR A KA AT AP (55 d) , HER
A2 5 A3 GbPHIR]IC 3 22 A0, JLAA [R5 4%
HAAbFR 2E 2. 6 H 15 HIF G R, 2B

KA A U b PR AE 3R 52 R S /D 5 ke 34, 2
RIS A3 FI A4 LB 77 d B KA F
5 AL #H22 6 d; D\ A6 FEIIIT 4R 8 SR AR KW T 30
d, A BB AR R T 50 d, AR T 3T 80 d, W% I
XRG4 T G BUS A 5 0, 254 I 8] g, 52 2
PR AR, F R R E R AR
PR AR I 2

£1 AEABYPLETHEAEETHNZMNE
Table 1 The effects of different sowing dates on growth period of spring soybean
FEROICH - 1) HEWCA - H) JFEB(H - B) R$di(A - 1/) AFH

4k 3 VE VE ~R1 R1 ~R6

Sowing date Emergence stage  Flowering period Harvest time Growth period

Treatment /d /d /d

/ (' month-day ) / (' month-day ) / ( month-day) / ( month-day ) /d
Al 3-16 3-24 5-4 6-15 8 b 41 a 42 f 83 a
A2 3-23 4-3 5-9 6-22 11 a 36 b 44 e 80 b
A3 3-30 4-10 5-13 6 -26 Il a 3¢ 44 ¢ 77 ¢
A4 4-6 4-14 5-15 6 -30 8 b 31d 46 d 77 ¢
A5 4-13 4-20 5-18 7-8 7ec 28 e 51c¢ 79 b
A6 4-20 4-26 5-24 7-15 6d 28 e 52b 80 b
A7 4-27 5-1 5-28 7-22 4e 27 55a 82 a

[FIBNEUE 5 45 AR R NG R FOR1E 0. 05 AKEZEF B E (P <0.05), I,

The values in the same column followed with no same lowercase indicate the difference is significant at the level of 0. 05. The same below.
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Table 2 The effects of different sowing dates on agronomic characters of soybean

s i RS EZWE MO 3K A SR

Treatment PH/cm BPH/cm MSPN/ /> EBN//™ NOWP/A> SGP/4~ MGP/ />
Al 37.6 2.4 ¢ 4.7+0.5¢ 7.2x0.5b 4.6+0.8 a 3.6+0.6 d 4.8x1.3b 24.5£1.6 be
A2 47.1+1.2 b 6.1+0.4 be 8.3+0.8 ab 3.5+0.7 b 4.5x1.24d 507+x1.1b 26.9£1.2 ab
A3 45.7+1.7b 5.9+2.1 be 8.2+0.3 ab 3.1+0.4 be 3.9+0.8d 6.3+1.5b 23.3+2.7 ¢
A4 50.6 1.4 a 5.8+0.9 be 8.4+0.1 ab 3.2+0.6 be 2.6x1.1d 5.0+0.8 b 22.6+2.3 ¢
A5 45.7+1.8 b 6.4 +£0.4 abe 8.8+0.8 a 3.8+0.4 ab 8.9x0.7¢ 10.9+1.0 a 29.7+1.9 a
A6 46.3+0.8 b 7.3+0.7 ab 8.4+0.7 ab 2.3+0.3 ¢ 16.9+£2.3 b 6.2+1.1b 22.3+1.3 ¢
A7 46.6 £2.9 b 8.1+0.6 a 8.5+0.8 a 2.9£0.5 be 33.6+5.5a 5.1+0.3 b 21.8+£0.6 ¢
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Jb B EES HbkIETE [ER A IR LR E bk IR

Treatment PFW/g PWP/g HFW/ g EPGN/A EPP/ 4 TPP/ 4

Al 326.9£9.9 a 85.8 +4.2 b 78.7+3.3 a 2.340.1a 29.3 +2.8 he 32.9 3.1 cd
A2 315.4 8.9 ab 89.0+4.7 b 78.6+1.6 a 2.340.1a 32.6+2.0b 37.13.2 ¢
A3 300.2£10.2 b 82.5+11.4b 79.3+2.9 a 2.340.1a 29.6 +2.9 he 33.5+3.7 od
A4 297.3 £17. 1 be 95.7+3.7 a 77.4+3.9 a 2.1+0.1b 27.5+2.4 ¢ 30.1+2.0d
AS 277.3214.8 ¢ 69.7+5.4 ¢ 68.1+1.3 b 1.920.2 ¢ 40.6+1.4 a 49.5+1.6 b
A6 227.4+10.6 d 61.0+4.0 cd 46.7 4.7 c 1.8 0.1 c 28.5+1.3¢ 45.4+3.6 b
A7 195.945.2 e 57.4+4.1d 39.5+6.7 d 1.720.1 ¢ 26.9+0.8 ¢ 60.5+4.7 a

PH — Plant height; BPH — Bottom pod height; MSPN — Main stalk pitch number; EBN — Effective branching number; NOWP — Number of withered
pods ; SGP — Single seed pod number; MGP — Many seed pod number; PFW — Pod fresh weight; PWP — Pod weight per plant; HFW — 100-seed fresh

weight ; EPGN — Seeds number per pod ; EPP — Effective pods number per plant; TPP — Total pods number per plant. The same below.
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Fig. 2 The changes of soluble sugar content of soybean under different sowing dates
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Table 3 The correlation between agronomic traits and soluble sugar content of soybean under different sowing dates

PR ALV TR VN iR oM Gkl
Traits Total soluble sugar Sucrose Stachyose Raffinose Fructose Glucose
¥k PH 0. 190 -0. 040 -0.110 -0.290 0. 360 -0. 160
JE 3% B BPH -0.360 -0.619"* -0.528" -0.486 " 0. 080 0. 350
FZE9 % MSPN -0. 190 -0.310 -0.320 -0.493 " 0.454 " -0.030
R EBN 0. 200 0. 360 0. 400 0.462 " -0.330 -0.230
REIEE NOWP -0.729** -0.778"* -0.693"* -0.645"* 0. 020 0. 250
PR IERL SGP -0.230 0 -0.360 -0.310 0. 140 -0. 060
LR FER MGP -0. 150 0. 170 -0. 060 0.010 -0.130 -0.410
T kg T PFW 0.656 " * 0.794%* 0.750 " * 0.762%* -0.160 -0.190
HRRIET PWP 0.752"* 0.824"* 0.775"* 0.701** 0. 060 -0.360
R fif FE HFW 0.710** 0.796 * * 0.680** 0.718** -0.020 -0.250
FIERE EPGN 0.617** 0.638%* 0.656 " * 0.873%* -0. 060 -0. 050
URAT RS EPP -0.200 0.110 -0.200 -0. 140 -0.020 -0.290
Pk M L% TPP -0.826** -0.738"* -0.791** -0.712%* 0.010 0.120
*R T AR AE 0.05 F1 0. 01 KB AL,
*and ** indicate significant correlation at 0. 05 and 0.01 levels, respectively.
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