K 2 ® ¥ Soybean Science

B hitp://ddkx. haasep. cn

2022,41(6) :696-702
DOI.. 10. 11861/j. issn. 1000-9841.2022. 06. 0696

RPEHERANKRERZHE EMN
#.5 %L ETR K &L KEE A

an J5T B % il

B REE

(L. TN BLAWFIE e, BePg 18711 722499 5 2. $EL T ROV BLERF ST, BePh 4E4: 716000 )

B UIEERII SR PE R B AR AT IR OB BRI, LUK B RS S 10 S MR BT 6 AN R Y
(6 H 1—25 H,S1 ~S6) ST RFEARKLT F=m A& FAZm, HITEFTMARLHF S5 REAR RS RNXR,
SRR AE IR KGR S TR 2R A SO R L, Bk R YER R A A RO
SRR R R BTN 9.42% 15.54% 3. 71% F149.28% , Ffids #E MG HER |, K & A poRi g | o ok AP i 2 e T
T BEAR A 2 L R A S5 1 B MR BIORN T R F 8 Bl B R, PRAEF- 35 0 84. 37 KN 28.54 ¢, HAEEHA S5 (197 i
i, PIAEF-H4 3 847,12 kg-hm =, 5 HARRIN 22 57 35 (P <0.05) . BEEREIAE S, 401 2 [RDHLAR P15 i AP AE 1 3
ZE5E (P <0.05) , Hr S6 & 4 iy A2 B il 45, 11% 5 KGRRLIHLIG U5 & B2 W% (P < 0.05) , Hor S1 8
IR AR AR R 20, 87% , K EAFRL A A T 3R A & B Wi = (P <0.05) , i S6 & i femy , AR F ¥ & i
30.20% , ZIeZtE BT FRBH 3% sh AR K ERERORL A (1RG5 /K I P 8 1 A bR o [0 5 2R H ik 3] B 35 K
(P <0.01), B REEHECHATR L A ROFRE BT R BGRB8 3EKE (P <0.01) o BB A FITF R BRI R
FERL, 31 S5 (6 H 20 B ) AT FR A 45 w00 B 7= dab RIS A ) o5t 50, A T 301 P9 6 Sl BRI R O TR T o ) O

KEER KT8 T K e PEEp
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Abstract: In order to determine the effects of sowing date on the growth, development and quality formation of soybean in the
west of Guanzhong plain, Baodou 10 was used to study the effects of six different sowing dates (from June 1 to 25,S1-S6) on
the growth, development, yield and quality of soybean and to explore the relationship between meteorological factors during the
growth period and the yield and quality of soybean seeds. The results showed that sowing date had a significant effect on plant
height, bottom pod height, main stem internodes, and effective branches number. Average coefficient of variation of test
seasons from plant height, bottom pod height, main stem internodes, and effective branches number were 9.42% , 15.54% ,
3.71% , and 49.28% , respectively. As the sowing date was delayed, seeds number per plant, 100-seed weight, and yield
were increased and then decreased. The yield of S5 with a mean of 3 847. 12 kg« ha ' of tested seasons was the highest
(P<0.05). As the sowing date was delayed, crude protein content and hydrophilic protein content increased. Crude protein
content and hydrophilic protein content of S6 with two means of 45. 11% and 30. 20% of tested seasons were the highest
(P <0.05). Crude fat content decreased as the sowing date was delayed, and that of S1 with a mean of 20. 87% of tested
seasons was the highest( P <0.05). The active accumulative temperature had a significant effect on crude protein content,
hydrophilic protein content, and crude fat content (P <0.01), and sunshine duration had a significant effect on crude protein
content(P <0.01). The suitable sowing date was a key factor for yield and quality improvement of soybean, S5 (June 20) could
obtain high yield and good quality, and the active accumulative temperature was a key factor for the quality formation of soybean.
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1.2 RIE bR

WG T 2020—2021 AL FAG T 4O B 05T B
gz 1L B0 G5 g B R AT (34°27'N, 107°39'E, i
PRE 669. 6 m) 12 X &8 KBl 72 R R 1 A f
PUZER TR 4 B, A O R+ BEZ (0 ~
20 cm) T IEFE GO 5o B A HLTTI8. 93 gokg
2R0.61 g-kg ™" AR A 75. 90 mg - kg, AL B
19.73 mg-kg ™", AN 171.6 mg-kg ™' Al pHS. 55,
1.3 REigit

ARG AR H 2, 2020 F1 2021 4 76 AH 4P H B
AT, W6 MEM, arnhe A1 H(SL) 6 A
5H(S2).6 10 H(S3).6 15 H($4) .6 A20 H
(S5)F16 H 25 H(S6), KHMEHLIXHHES),3 KE
HLNXTHA 12 m* (2 m x6 m),5 71X, B 1 %
18.75 Jitk -hm*, LGB HMEAN = mEZ B E A
(N:P,0;:K, 0 =15:15: 15, MFENHF B =45%)
300 kg-hm £ 1R 38 5 R R, 4 3E I 7 A
oAt ) A R 205 R PR, PAEAOREFD B 1 AR
BHH BURTEWE 1,
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Table 1 Growth period and accumulative temperature of each treatment in 2020—2021
2020 2021
; AR BRI
) - o e -~ R T
. AL EEW 6 sh AR Effective e8] =] Effective
Sowing Active accumulative
Mature date/ Growth Active accumulative accumulative Mature date Growth accumulative
date temperature
(H-8) period/d  temperature( =0 °C) temperature (H-8) period/d (20C) temperature
=
(=10 C) (=10 C)
S1 9-17 107 2503.2 1433.2 9-15 105 2547.2 1497.2
S2 920 106 2470.4 1410.4 9-18 104 2533.7 1493.7
S3 924 105 2414.7 1364.7 921 102 2446.5 1426.5
4 927 103 2352.4 1322.4 924 100 2377.3 1377.3
S5 930 101 2321.7 1311.7 9-26 97 2332.6 1362.6
S6 10-3 99 2242.0 1252.0 9-30 96 2281.5 1321.5

1.4 MWEmMBS7E
.41 FERFFHRBE ERERIE, B/
DWSCHCH E] 3 A AT 0, ) AR 4 /) DX L 32 B

HLHEHR 3 W\%%ﬁélﬁl(d\ﬁﬁl 44 sz) ,/I\ﬁcﬁ':]
W& 3 U, B AME
1.4.3 AREERE TEAICTEBHBIIME B

10 BRIFATE PRI, I k& IR e L E 2R 8L
BARRRTBORN BB A FPRL R K 13% 11
1.4.2 XKEAFERA  AFEEI KGR R R
RS R & BRI E A S ERHZT)
g4I R LA 4T ( DAT7250 ) #E4 7005 , B

B JFAE BRI H 3, JF 54 A B4 i 4
P B AE (Active Accumulative Temperature , AT) |
H B8 A %% ( Sunshine Duration, SD) . A %% F% W
( Effective Precipitation, EP) . H i B A5 UM |
H IR A R B R A B R
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2.1 HFEHXNXERZHENZID
H R 2 AT, R R AR bk v IS e v B L F2 250
B AR BEAF AR R 22 7. 2020 F1 2021 4F 4%
FEIIF- Y ok AR FE R L 3 2571 BRI R0 Bk
435k 62.00 F160.72 em . 7.34 F113.28 cm . 14. 02
F112.47 35 3.8 F10.58 />,
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Table 2 Main agronomic characteristics of soybean

1.5

under different treatments

73l
G PR ORIEE R o
Year  Treatment ,Pla“t B"t.t"m pod - Main stem —_ ches
height/cm  height/cm nodes mumber ©
2020 s1 62.11a  7.67b 13.89a 4.2a
2 60.33b  5%c¢ 14.44a  4.56a
S3 63.00a  9.00a 14.80a  4.00a
s4 62.78a  6.00c 14.00 a 2.89 ¢
S5 6.22a  8.%a 13.33 a 3.56 b
6 62.56a  6.50c 13.67 a 3.56 be
W Mean  62.00 7.34 14.02 3.80
FREZ STD 1,03 1.41 0.53 0.59
WRERECV/ %  1.66 19.15 3.78 15.53
2021 s1 49.18d  12.59 ¢ 11.91 a 0.00 d
2 49.00d  10.50 d 12.17 a 0.00 d
3 56.80 ¢ 13.60bc  12.20 a 0.60 be
s4 70.62a  13.62 b 12.54 a 0.77 b
S5 71.73a  14.36 a 13.00 a 1.09 a
6 67.00b  15.00 a 13.00 a 1.00 a
V- Mean  60.72 13.28 12.47 0.58
bR STD - 10.43 1.58 0.46 0.48
BRERBCV/% 17.18 11.93 3.67 83.03

T AR FBERRTE P<0.05 KPR BE, T,
Note : Values followed by different letters are significantly different

among sowing dates at the 0. 05 probability level. The same below.

2020 45 WIRR = 62. 56 ~ 60. 33 cm, A 57
ZH1.66% ,2021 4E449.00 ~71.73 em, 485+ 25
K17.18% , KM Z M HFER EER (P <
0.05), 2021 “F&FEWIKFEH 5.94 ~9.00 cm, A8
SEH19.15% ,2021 45 10.5 ~15.0 em, B HF £
BN 11.93% , SR Z I AEFE 2 57 (P <0.05)
FZEAT K0 2020 - 13.33 ~ 14. 44 7, R R

3.78% 2021 4EH 11.91 ~13.0 45, 8 240 M 3. 67% ,
HAbHE 2 ) 22 Y OR  2  A AAT R 2020 Al
2.89 ~4.56 1>, A S R B 15. 53% , H{E 2021 4F
£3.221(5k2),

2.2 BHMAXEFEREMKEZENZME

ANTRIAE R ) 7 i 4 R R AT 25 57 2020
AR HE B BARR R R 58. 67 ~ 85. 56 ki, FHH
72,11 i, 28 SRR BN 14.29% ,S5 5 HoAth b F 2% 7
W (P <0.05) ;2021 4E4 60. 45 ~83. 18 Hi, ¥y
72,65 i, S5 Ab B T HE AL, AR 5 R ECN
12.05% , 2020 4F4% 5 3 A R E 2y 26.15 ~29. 62 g,
SEX 27,33 g, AR RECHN 4. 99% ,2021 4E K
20.66 ~27. 46 ¢, V30 24. 89 o, B R RN
9.69% ,S5 b PR THAMAL I (£ 3) .

B2 & 01 3R, K R PR R W T, FE S5
K A= ik B ok, S6 P8R T B, 2020 4F K
TN 2 453,51 ~4 048,77 kg-hm ?,2021 4EH
1 986.88 ~3 633.47 kg-hm ~?, A [F) A 40 3 Kk 7
BIEWEEZE (P <0.05), 2020 4E ARG 1) F-1
FeE 3 160. 94 kg -hm >, 2021 4F4 2 922.39 kg+hm
(K3) . MHM, T ZHR AR x B B AEXS 7 i
FAY 52 Mt SR B R K F (P <0.01)

*®3 TEAEBAEMFEERMBESR
Table 3 Yield components of soybean under

different treatments

by e BRI ERLE FE%
Year Treatment Seeds number  100-seed Yield/
per plant weight/g (kg+hm~?)
2020 S 58.67 f 26.15 ¢ 2453.51 f
S2 68.33 d 26.24 ¢ 2865.07 d
S3 75.00 ¢ 27.31 b 3262.13 ¢
S4 81.11 b 28.17 a 3640.85 b
S5 85.56 a 29.62 a 4048.77 a
6 64.00 e 26.46 ¢ 2695.29 e
-4 Mean 72.11 27.33 3160. 94
bR STD 10.30 1.36 605.58
WRERCV/%  14.29 4.99 19.16
2021 S| 60.45 e 20.66 ¢ 1986. 88 f
S2 64.83 d 24.50 b 2541.30 e
S3 75.10 b 24.56 b 2946.52 d
S4 80.15 a 25.23ab  3320.84 b
S5 83.18 a 27.46 a 3633.47 a
6 72.17be  26.94 a 3105.34 ¢
-4 Mean 72.65 24.89 2922.39
bR STD 8.76 2.41 586.32
BRERBCV/%  12.05 9.69 20.06
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AN [ 98 A R G R B REL AR R U R i
B2, BEE R 09HER HLEE (1 & s
FhiEr, 2020 4F 4 FE IR & B 43.01% ~
45.55% -2 K 44. 42% , 5 SR BN 2.35% ,
2021 M 41.03% ~44.67% ,“FY{HH 42. 89% , 7%
SRBCN 3. 41% , Hp S6 Frah s, A A
HA5.11% . WA G HIHER | S AF R 0 AR
B T AR, 2020 AR 454G IR B 2 R
19.14% ~20.89% ,*F-¥{H N 19.90% , 28 5 R EH
3.26% ,2021 4F4 19. 15% ~20. 84% , F-I{H K
20.03% St RBCH 3.54% ,Hih S1 S8, M
AR il 20. 87% , Bl E RE WA HEIR , K G AF
BRI R A B B R . 2020 AFEAHE K
PERE &0 28.49% ~30.41% ,F-HIMEH 29.13% |
AR ZREUN 2.40% ,2021 4F4 27.23% ~29.99% ,
YIE R 28.60% , 722 5 ZE N 3.97% , Ho S6 & i
e, AR5 500 30.20% (£ 4)
2.4 HEEHRSFEFHAEFESRENEM

KT WM& LB 6 S BUR (X)) AR
W (X,) . HBBEE(X,) 5@ 5 R r £ oohlH 45>
M AR e [l A AR L 5, o £ R 11 57
I [T AR R A TR B B 3 OK T, S LR
O TP A 1 % [ S AR 3 3K A 3 K
F(P<0.01), G TFRYbRAERIE R 5 & 1
Js G S AR (AT) A SRR (EP) Fl H R4
(SD) 5= & bR RlH RBCY A L F B E K,
VLIZ M B — @ B9 A2 Pk . AT F SD X ¥ kL
FLEE 11 A R R IR 24 B 5 7K (P <0.01) ,EP X Hl
EAS R B E . AT XHRERCRLIS I & & 5

x5 EEHASKETE™

i 15 B4 5 2 K SF- (P < 0. 01) , SD H1 EP X ML i
BRI RZE . EP XK R A R e ik B B
RFEKF(P<0.01),SD Fl EP Xf /K #2152
PR ST I RTE /& o
R4 20202021 F AR AKX ZAFHL R
Table 4 Soybean quality of different treatments

in 2020—2021 AT %
PN e HEA — IKIETER A
Year Treatment Crud-e Crude fat Hydropl.lilic
protein protein
2020 s1 43.01 b 20.89 a 28.84 b
S2 43.47 b 20.25 a 28.49 b
S3 44.12 ab 20.01 a 28.66 b
S4 45.12 a 19.85 ab 28.95 b
S5 45.25 a 19.27 ab 29.40 a
6 45.55 a 19.14 b 30.41 a
P-4 Mean 44.42 19.90 29.13
brifE2E STD 1.04 0.65 0.70
BREBCV/%  2.35 3.26 2.40
2021 Sl 41.03 ¢ 20.84 a 27.48 b
S2 41.62 ¢ 20.78 a 27.23 b
S3 42.70 b 20.05 a 28.55 a
sS4 42.89 b 20.02 a 28.58 a
S5 44.45 a 19.31 b 29.78 a
6 44.67 a 19.15 b 29.99 a
SF-34 Mean 42.89 20.03 28.60
FrifE2E STD 1.46 0.71 1.14
S RELCV/ % 3.41 3.54 3.97

B E R

Table 5 Regression models between yield, quality, and climatic factor in growth stage

BH Item R Model AL RBR
JH Yield ¥'=9750.60 3. 11X, +0.05X, +1.87X, 0.45™
ML 195 Crude protein content Y=71.04 —0.01X, +0.0029X, +0.0017X, 0.97*"
IR 7 5 it Crude fat content Y =4.29 +0.0064X, +0.0002X, +0.0005X, 0.95°"
JKEPEE I Hydrophilic protein Y =45.48 —0.0076X, +0.0001X, +0.0036X, 0.91**

T FIRZESRAE 0.01 KPR, " FIRERTE0.05 KR ns FRZRARE, T,

Note: * * means significant difference at the 0.01 probability level, and *

significant difference. The same below.

means significant difference at the 0. 05 probability level. ™ means no
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