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Effects of Sowing by Stages on Agronomic Characters and Timeliness Loss of

Heinong 84

QIAO Jin-you,ZHANG Yi-ming,SUN Jian,ZHAO Yu-bo,ZHAI Tong, CHEN Hai-tao
(College of Engineering, Northeast Agricultural University , Harbin 150030, China)

Abstract: In order to study the effect of sowing by stages on soybean growth traits and the law of timely loss, determine the
reasonable sowing time of soybean and optimize the design of soybean production machine system. The sowing dates
experiment, using Heinong 84 soybean variety as the test material and according to the randomized group trial method to design
the plots, was conducted in Harbin area. Data on soybean plant height, stem diameter and yield at different growth stages of
soybean were tested. The experiment was designed to use the least significant difference to analyze the pattern of variation of
relevant indicators with sowing date and to use the regression analysis to analyze the pattern of variation of soybean yield and
loss of timeliness with sowing date. The results showed that both plant height and stem diameter at the early seedling stage
showed a positive correlation with growth time. At mid-growth period, the growing speed of early sown soybean slowed down,
and plant height and stem diameter of mid-date sown soybean were significantly higher than those of other sowing treatments.
At harvest period, the height and stem diameter of early sown soybean were significantly lower than those of the other sowing
treatments, and both the number of pods per plant and the number of seeds per plant showed a parabolic pattern, the soybean
yield and the variation of the rate of timeliness loss both showed a quadratic curve. The proper sowing date of soybean Heinong 84
in Harbin area was May 12 under this test conditions.
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Note : The first digit of the number in the test plot represents the number of test repetitions, and the

second digit represents the serial number of sowing date.
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Fig. 1 Distribution of testing plots for soybean sowing experiment
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Table 1 Effects of sowing date on soybean plant height A em
e KR A/ (A-H) X H W/ (A-H) Test date/ ( month-day)
No. Sowing date/ ( month-day) 0621 0727 10-05
1 04-18 23.63 +£0.33 d 69.09 £0.84 ¢ 62.77 £6.02 d
2 04-22 30.51 £0.22 a 72.14 £0.38 76.53 £1.48 ¢
3 04-26 30.58 £0.78 a 81.60 £0.54 ¢ 70.14 £6.20 cd
4 04-30 25.09 £0.77 ¢ 83.31+£0.63 d 77.02£3.73 ¢
5 05-04 27.05+0.42 b 84.36 £0.38 ¢ 78.77 £5.85 be
6 05-08 23.74 +0.39 d 93.85 +0.60 a 82.67 £7.45 be
7 05-12 22.23£0.29 e 86.11 £0.05 b 85.20 £1.31 ab
8 05-16 21.50£0.33 e 85.68 £0.56 b 85.00£3.70 b
9 05-20 18.73 £0.24 f 84.45+£0.76 ¢ 88.53 £1.92 ab
10 05-24 14.87£0.16 g 83.97 £0.20 cd 92.77 £2.75 a

T AR F/NE FREFR R FRIAE P=0.05 K- F 2583, TR,

Note : Different lowercase indicate significant difference (P =0.05) between treatments. The same below.
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Fig.2 Continuous variation of soybean plant height with growing date
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Table 2 Effects of sowing date on soybean stem diameter BT mm
b HRBE W/ (A-R7) WK B/ ( A-H) Test date/( month-day)
No. Sowing date/ ( month-day) 06-21 07-27 10-05
1 04-18 4.47 £0.15 e 7.38 £0.07 cd 6.59 +£0.91 d
2 04-22 5.11+£0.02 b 7.80+0.16 b 8.17 £0.21 ab
3 04-26 4.88 £0.01 ¢ 7.44 £0.15 ¢ 6.97 £0.42 bed
4 04-30 5.56 £0.11 a 7.93+0.26 b 8.86£0.10 a
5 05-04 4.53 £0.17 de 8.35+0.08 a 8.40 £0.19 ab
6 05-08 4.68 £0.06 d 7.14 £0.10 de 8.06 +0.62 ab
7 05-12 4.86 +£0.02 ¢ 7.96 £0.14 b 7.55 +0.08 be
8 05-16 4.11+£0.03 f 7.36 £0.04 cd 6.78 £0.16 cd
9 05-20 4.05+0.05 f 8.33+0.16 a 7.68 +0.13 b
10 05-24 3.27+0.08 g 6.97 £0.24 ¢ 7.52 £0.92 be
10 -
9 -

g2
Soybean stem diameter/mm

06-21 06-24 06-29 07-03 07-06 07-11

07-19 07-23 07-27

Wk H #3/(H - H) Test date/(month-day)
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Fig.3 Continuous variation of soybean stem diameter with growing date
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Table 3 Effects of sowing date on yield components of soybean

0 H 51/ AT H Test item
A (H-H) Bk R AL HARRIERL BRI KPR K2 R P
No. Sowing date/ Plants number Number of pods Number of seeds Seed moisture 100-seed Yield/
(month-day) per meter per plant per plant content/ % weight/g (kg+hm~?)
1 04-18 17.67 +2.08 de  34.33 £11.34 ab 61.93 +8.74 ¢ 11.86+0.43 b 18.57 £0.42 cde  1781.67 +£389.07 b
2 04-22 18.22+1.71 de  37.47+£7.39 ab 85.93+£5.78 ab 11.44+0.53 b 18.06+0.54 e 2423.24 +107.51 a
3 04-26 19.00 £2.60 cde 29.47 £5.32 bec  65.00 +£5.39 ¢ 11.55+0.21 b 19.19 £0.85 abed 2510.45 £269.51 a
4 04-30 15.22+0.19 ¢ 43.60 £5.03 a 85.73 £5.68 ab  11.51+0.61 b 18.31 £0.72 de  2490.44 +566.27 a
5 05-04 19.67 £2.33 ¢d  37.20+£3.90 ab 88.53+12.32a 11.25+0.26 b 18.32 £0.40 de 2633.96 +153.87 a
6 05-08 19.22 +2.04 ¢d  31.33 £3.61 be 57.60 £20.64 ¢ 11.40+0.60 b 19.37 £0.73 abc  2659.91 £360. 15 a
7 05-12 21.00 £1.20 bed 32.33 £6.69 be  73.40 £19.23 abc 11.84 +0.51 b 18.74 £0.32 bede 2791.69 £77.63 a
8 05-16 25.56 +5.01 a 23.47+1.01 ¢ 67.40 £10.35 bec 11.80+0.09 b  18.63 +0.59 bede 2822.27 +322.52 a
9 05-20 22.78 £1.02 abe 31.07 £2.32 bec  72.00 £6.16 abc 12.43 +0.85 b 19.58 +0.26 ab 2855.72 +252.27 a
10 05-24 23.56 £0.38 ab  31.20+£5.74 bc 65.33£11.79 ¢ 14.98+1.59 a 20.39+1.08 a 2454.19 £372.73 a

2.3 ASEMERMEREMETR UEAHE G 4 Fh ok 45022 S e o 25 W R eI TR 2

2.3.1 REFSEZHMBAAIHTANE MFR4 T RER REKW KRB K G & 585 H i

UL, BT 4 Fh el 5 7 #2082 vEKSE /T 0. 01, Z ) A AR R (P =0. 002 <0.01,R* =0.83) ,
F4 XEFEREEHFETENERESEE

Table 4 Parameters for fitting functions of soybean yield changing with sowing date

A PR%K Fitting function # 1t Constant TR —UIRAR RO AT
Monomial coefficient ~ Quadratic coefficient R? Level of significance test
XHE PR Logarithmic function 1900.512 245. 140 -1.59%4 0.749 0.001
i PREY Inverse function 2687.455 -928.358 0.789 0.001
TR PEEL Quadratic function 1853.577 77.309 0.830 0.002
T PREX Power function 1899. 662 0.108 0.765 0.001

WAL 4 Fis  Z R G %A 2.3.2 KRa@E M WMk RHEN D 5 TR
AR AL LA PR BR R Y, = - 1.594 ¢+ RJH IBM SPSS Statistics 23 {4847 AR L% 715 4
77.309 ¢t + 1 853.578, i, ¥V, —58 ¢« RIEEFVR G B, IR TR 00 G A5 0 00 18 i 00 iff 2 A X 4% 4
H(kg-hm ™), ¢t — 3B (), RIESIF TR TSRO S IR 2 B % A H 3 728 AL A oA
TEHLIX A 84 RN R GRS FPRIE S S H 12 H, KRN LR, = 0.054 17 —2.251 ¢ +23.411,

2900 1 {35
2700 i T 430
g“‘\ 2500 Yt:-1594l2+77309t+1853578 4925 -
£ (P=0.002,R>=0.83) g
i e 2300 420 Y B
N K 2
= 2100 F 415 3
2 4 ] L ~
s LR=0.0541>-2.2511+23.411
1900 | (P=0.002,R*>=0.83) 710
1500 - - & : 0
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Fig.4 Fitted curves of soybean production and timeliness loss rate with sowing date
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