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Effects of Sowing Date and Density of Fresh Maize on Yield Under Soybean and
Fresh Maize Intercropping
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LU Daowen

(Anyang Academy of Agricultural Sciences/High Quality Soybean Improvement Engineering Technology Research Center of Henan Province, Anyang

455000, China)

Abstract: In order to explore the suitable planting mode of soybean and fresh maize intercropping system in Huang-huai-hai
region, this experiment used the two-factor split plot design of sowing date and density of fresh maize to study the effects of
different fresh maize populations on crop yield, agronomic traits and relative competitiveness of crops. The results showed that
9 treatments of 3 sowing dates Al (June 30), A2 (July 7), A3 (July 14) and 3 densities B1 (32 000 plants-ha™'), B2
(38 000 plants-ha™"), B3(45 000 plants-ha™") did not affect the yield advantage of intercropping, and the land equivalent
ratio (LER) was all greater than 1. For main factor sowing date, the mean LER value of A1, A2 and A3 was 1.26, 1.20 and
1.15, respectively, with significant differences (P <0.05), while the difference between Al and A2 was not significant.
Under different densities in the same sowing period, the LER of B2( 38 000 plants-ha™") was the largest, B3(45 000 plants
-ha™') was the middle, and B1 (32 000 plants-ha™') was the smallest. Sowing date and density of fresh maize had no
significant effects on yield and 100-seed weight of soybean, but had significant effects on plant height, stem diameter, pods
number per plant and seeds number per plant. The yield and 100-grain weight of fresh food maize decreased gradually with the
delay of sowing date. The 100-grain weight of A3 was only 69. 1% of that of Al, and the 100-grain weight of A3 decreased
gradually with the increase of density in the same sowing period. The delayed sowing date of fresh maize inhibited the recovery
of the resource competitiveness of fresh maize in the late stage of soybean and fresh maize symbiosis, and the resource
competitiveness of fresh maize in the early stage of symbiosis became stronger gradually. Therefore, in terms of this study,
when the fresh maize in the soybean and fresh maize intercropping system was sown no later than July 7, and the planting
density was 38 000 plants - ha™', the crop yield in the soybean and fresh maize intercropping system reached the best
combination.
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Fig. 1 Density setting schematic of intercropping pattern of soybean and fresh maize
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Fig.2 LER of soybean fresh maize intercropping system under

different sowing dates and densities of fresh maize

2.2 BEAEREPSTEXNEEEDTENFID
HIZ% 1 975 250 ol LU, #3005 9 B2 AR
ZEPE R SRR TR TR BT R 1 22 S A B

FK, UL HE I 5 R AR X e Ok Rl A
SR LR KR R A R R AR
FEFALE,

*1 HAEERBHSEEXNEEEYFENFTES R
Table 1 Analysis of variance of sowing date and density of fresh maize on yield of intercropping system
7 S R R pNCE LSS SRS Sy
Source of variance Soybean Fresh maize Total yield
A 7.86 15.78 " 30.83 " "
B 19.58* ¢ 31.12%" 210.70* *
AxB 0.34 3.53%" 7.047 "
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Table 2 Multiple comparison of yield of intercropping under different fresh maize sowing dates and densities

%fﬁ;kg-hm_Q
Jb3 KL B E K ISV
Treatment Soybean Fresh maize Total yield
AlBI 2831.9 £119.6 be 6033.3 +£588.7 de 8865.2 £549.4 de
A1B2 3053.7 £39.2 a 8484.3 £565.6 a 11538.0 +586.2 a
A1B3 3027.6 +81.5 ab 6881.7 £432.0 be 9909.3 +435.4 be
A2B1 2597.0 +98.5 d 5825.6 £410.7 de 8422.6 £315.1 ef
A2B2 2923.2 +59.8 ab 7302.4 +472.0 ab 10225.6 +431.3 ab
A2B3 2831.8 +193.1 be 6406.4 £492.7 cd 9238.2 +£299.9 cd
A3BI 2557.0 £39.4 d 5424.2 +333.7 e 7981.2 +301.8 f
A3B2 2903.2 +52.3 ab 6079.3 £362.0 cde 8982.5 £365.1 be
A3B3 2846.8 +183.9 b 5500.4 +172.9 e 8347.2 +£101.2 ef
Al 2971.1+129.0 a 7133.1+672.7 a 10104.2 +891.7 a
A2 2784.0+184.1 a 6511.5 £647.5 ab 9295.5 +803.0 ab
A3 2769.0 +188.2 a 5668.0 +£405.4 ¢ 8437.0 £501.2 b
B1 2661.9 +151.4 b 5761.0 +478.1 b 8422.9 £442.6 ¢
B2 2960.0 £83.5 a 7288.7 £519.4 a 10248.7 +886.4 a
B3 2902.1 +168.4 a 6262.8 £595.8 b 9165.0 £467.4 b
SS 3915.0 £145.5 - -
MM-A1 - 14140.5 +252.0 -
MM-A2 - 13440.0 +258.0 -
MM-A3 - 12706. 5 £460.5 -

T RRVNEFRRRZERBE(P<0.05),

Note: Different lowercase letters indicate significant difference( P <0.05).
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Table 3 Variance analysis of sowing date and density of fresh maize on agronomic traits

and yield components of intercropping soybean

A7 5 AR IS 3 3B bk IERL LR S TR HRLE
= eVl
[T =
Source of Bottom Number of Pods number Seeds number 100-seed
Plant height Stem diamter

variance pod height branch per plant per plant weight
A 52.15" " 35.15% " 128.34" " 6.02 1.67 6.72" " 1.33
B 1.29 59.07" " 57.70* " 22.49* 4.11"" 17.67" " 1.84
AxB 12.97** 4.55** 0.64 0.08 20.82* " 29.08 " " 1.12

T RPEIRN F A, " FRTE0.01 KPREREFE,

Note: Data in the table are F values; ™~

H13¢ 4 T LU Y )V R 57 o ik oo Bl £ 0K
&1 09 HE 5 B W0/, AL Y91 R 79.9 em, A3 Ny
68.5 cm,A3 [ Al FIJREAK T 14.3% . [FIEF A1 A1
A2 16 NMHARIRR S K R RT E T A3 Y
3 AR IS LY VRIS 5 25 B 4K 0 2 G K, AL 1Y

mean significant difference at 0. 01 level.

B 4.3 em, A3 ¥I{E N 4.8 mm, A3 H Al SFH 45
T 11.6 % , i bt 5 %2 B (14 36 o 2540 328 s /1N, 3 4>
B ) 2= S 3, B1 B2 I B3 405 4.8,4.5
4.3 mm,B3 BT 10.4% ; i &= ERE A
T T 4 5 120 BT R AV, ] — 425 300 Py i 285 18 444 o



594

K TR

5

T 5 AR B B 1 R A G 8 B R ek
oI Z 8] 22 AN 0 3 BRI TE R I AL 38 T 25 5
AN TR B ) 25 5% 0 3, B2 % T AR 4K
&%, 0 63.34,B3 ML T, 60.4 1>, Hik
B W G N, AL S 109. 4 R0, A2 Sh 113.6

R4 TRHEAEABPEZTETEEXRERZERREMREZTNSELLR

Table 4 Multiple comparison of agronomic traits and yield components under

different soybean sowing dates and densities of fresh maize

Wi, A3 R 119.5 80, Bl 5 55 B2 10 28 Ak S b ok Rl 3
JJE s B2 BB SR BB B 2 . A2B2 1Y
PARRRLEICR B RR SERC R A A B B =, 4 iR 125.5
REFN70.6 4>, A2B3 [ FARORLEORT Bk TRl b 3
A2B2 514 26.3 KR 16.5 4,

- - _— JR3E R I kIR BARRRLEL R

Bottom pod Number of Pods number Seeds number 100-seed

Treatment  Plant height/em  Stem diamter/mm

height/cm branches per plant per plant weight/g
AlBI 80.4 +1.5 ab 4.4+0.1cd 13.2£0.5 def 4.8+0.6 a 62.4 +0.6 be 99.3+6.1d 26.1+1.4a
Al1B2 82.1x1.8a 4.2+0.2 ef 17.7+1.0 a 4.0+0.4 abc  63.3+2.0b 111.0 +8.4 cd 26.2+2.1a
A1B3 77.3£1.5b 4.1+0.1f 18.4+1.0 a 3.3+£0.2 bed  62.1+4.1 be 119.0+2.5 abc  26.8 1.7 a
A2B1 79.6 £0.5 ab 4.8+0.1b 12.5+1.0 ef 4.5+0.2 ab 61.0+1.4 bed 116.1+4.1abc 26.9+0.5a
A2B2 76.7 £1.2 be 4.5+0.2 ¢ 16.3 0.4 abe 3.6+0.7 abed 70.6+2.9 a 125.5+4.2 a 24.3+1.5a
A2B3 79.5+1.3 ab 4.3+0.1 cde 16.9 £0.5 ab 2.9+0.5 cd 54.1+2.3 e 99.2+3.6d 27.2+1.6a
A3BI 68.2+3.1d 5.3+£0.2 a 11.2£0.9 f 4.0+0.4 abc  58.3+3.4 bede 112.8 3.1 be 25.4+1.4a
A3B2 68.2+£2.5d 4.8+0.1b 14.1£1.2 cde 3.4+1.2 bed  56.1+2.0cde 122.1+5.0 ab 25.4+1.8a
A3B3 69.1+1.7d 4.5+0.1c¢ 15.1 +0.7 bed 2.4+0.1d 65.0+3.2 ab 123.7 £6.0 ab 25.7+0.4 a
SS 73.4£1.0 ¢ 4.8+0.2b 14.2 0.6 cde 3.7+0.3 abed 54.4+1.3 de 109.0 3.6 cd 26.8+1.0 a
Al 79.9£2.5a 4.3+0.2 ¢ 16.4+2.6 a 4.0+0.8 a 62.6 2.4 a 109.4 +10.1 b 26.4+1.6a
A2 78.6+1.7 a 4.5+0.3b 15.2+2.2 b 3.7+0.8 a 61.9+7.4 a 113.6+12.0ab 26.1+1.8 a
A3 68.5+2.2 b 4.8+0.4 a 13.4x1.9¢ 3.3+0.9 a 59.8+4.7 a 119.5+6.6 a 25.5+1.2a
B1 76.1£6.1 a 4.8+0.4 a 12.3+1.1b 4.4+0.5a 60.6+2.6 b 109.4 8.7 ¢ 26.1x1.4a
B2 75.7+6.3 a 4.5+0.3 b 16.0+1.8 a 3.7+0.8 b 63.3+6.6 a 119.2+8.8 a 25.3+0.4a
B3 75.3+£4.9 a 4.3+0.2 ¢ 16.8+1.6 a 2.9+0.5¢ 60.4+5.7b 113.9+11.9 b 26.6+0.4 a

AR NE T RER R 2R 3 (P <0.05)

Note: Different lowercase letters indicate significant difference( P <0.05).
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Table 5 Variance analysis of agronomic traits and yield components of intercropping fresh maize
A SRR TR TR ZL FORL
LT o N / | 7t &
7N TEAL =8 T
Source of Bare top Grains number 100-grain
Plant height Ear height Ear length Spike width
variance length per spike weight
A 13.11°* 920.39 " * 27.70* " 67.75* " 335.61" " 96.23 %" 968.46 " *
B 52.41°* 31.19° " 10.35" " 13.77** 19.91" " 6.21"" 20.19° "
AxB 1.34 2.27 6.04" " 7.24* " 10.69 " * 2.79 1.72**

TR APRAR FAL; T FORTE0.01 KPR EE,

Note: Data in the table are F values; **

mean significant difference at 0.01 level.
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Wk 6 Fros , 7ERIE A F rh 4l 0 28 X i 2
KRR A, FEASC FEORL AR RERL BRI B kL
FH A TR E R, MRe BEAL A R A
TR EE B R T IS B AR N T S Q8 W A
Ko A3 BUREHLEL A1 /N 0.4 cm, H A3 B R EAY
AL 69.1% , FRIHIFEI R Al < A2 < A3, 475
0.9 1.4 F13.0 cm, A3 BIFRIIKE AL 93,3 175,
IR G S E FOR [A]FE R FR o i £ 45 0 (9 4 )5 %
HAGEWEK, BRI A2 > Al >A3, 557
2, A2B2 YRR AR 2, 602. 8 K, A3B1 {UH

521.6 Hi, B R RSt 0 A R OR BBk T REA
FERC R TSR R BIORD R A7 AR W 3 1Y
SUMN R e FIURE o7 Bl 5 B85 1 728 R B M A R, B
LA AE B2 % AL BT fie kK, B1 Ml B2 (10 kL
HERARE 30K 31.7 F311 g, T"RK B2
<B3=B1,20501.5,1.9 f11.9 em, 50 B2 %5
AR TR R i ER AR,

LER(ER S L7 = Y VA 28 NI 8 SR 8 e & |
b7 T B U A S R AR /N T TR AR AR
MM-A1 < MM-A2 < MM-A3,435124 0.0,0.8 #12.3 cm,

Ko BREAKRZMRARFEMREZNSELER

Table 6 Multiple comparison of agronomic characters and yield components of fresh maize

s M AL MK FEHL FRK HERLL JEpA: S
Plant height/ Ear height/ Ear length/ Spike width/ Bare top Grains number 100-grain
Treatment

cm cm cm cm length/cm per spike weight/g
Al1B1 213.0+4.6 abc  79.8 £0.8 b 21.9£0.5 a 4.5+0.0a 0.9+0.1de 556.0+13.6 bed 36.8+0.7 a
Al1B2 218.0+11.1ab 81.4+2.1ab 21.5+0.7 a 4.5+0.0 a 0.8+0.0e 569.6 2.5 abc 36.5+0.4 a
A1B3 223.4+4.7 a 84.7+0.6 a 21.3+0.6 a 4.3+0.1abc  0.9%0.1de 545.0+9.0 bed 35.4+0.3 a
A2BI 198.0+2.14d 70.4 1.5 cde 19.0x0.7 de 4.3+0.1 abe 1.3£0.1cd 575.0+9.1 ab 32.1+0.7 be
A2B2 204.0 +5.3 cd 71.8 +1.2 cd 20.7 0.8 a 4.4+0.1ab 1.3+0.1cd 602.8+7.2 a 32.0+0.8 be
A2B3 214.6 1.5 abc  73.8 £0.6 ¢ 19.5+0.3 cd 4.2+0.1bed 1.7+0.1¢ 560.3 £25.2 be 30.7+0.4 ¢
A3B1 195.3+1.5d 67.8+1.5e€ 17.5+0.3 ¢ 4.0+0.1d 3.5+0.4a 521.6 +7.6 d 26.1+0.3d
A3B2 198.3 +1.5d 69.8 +1.5 de 19.3 +0.8 de 4.1+0.1 cd 2.5+0.3b 534.2+4.6 cd 25.0+0.4 de
A3B3 208.0 2.0 bed 73.0+1.0 cd 18.9 £0.5 de 4.1+0.0 cd 3.2+0.1a 540.2 +14.1 bed 24.0+0.6 ¢
MM-Al  220.0+7.2 ab 73.4+0.6 ¢ 21.5+0.2 a 4.3+0.2abc  0.0x0.0f 578.4 +9.9 ab 37.1+£0.6 a
MM-A2  215.6 £3.8 abc  71.2£0.6 cd 20.1 1.0 a 4.3+0.1abc 0.8x0.2 e 575.9 +20.1 ab 32.8+0.3b
MM-A3  214.6 £5.5 abc  69.7 £0.8 de 19.8 0.8 bed 4.2 £0.0 bed 2.3+0.2b 560.3 +7.1 be 31.2+1.0 be
Al 218.1+7.9 a 82.0+2.4 a 21.6 £0.6 a 4.4+0.1a 0.9+0.4 c 556.9+13.5 b 36.2+0.7 a
A2 205.6 +7.8 ab 71.8+1.8 b 19.7+0.9b 4.3+0.1b 1.4+0.2 b 579.3 +23.3 a 31.6 0.9 b
A3 200.5+5.9b 70.1+2.6 ¢ 18.6 1.0 ¢ 4.0+0.1c¢ 3.0+0.5a 532.0+11.7 ¢ 25.0+1.0 ¢
Bl 202.1+7.9 ¢ 72.6 5.7 b 19.4+2.0b 4.3+0.3 a 1.9+£2.6 a 568.9+9.9 a 31.7+4.7 a
B2 206.8 +11.7 b 74.2+5.6 a 20.5+1.2 a 4.3+0.2a 1.5+6.6 b 550.9+20.1b 31.1£5.0 a
B3 215.4+11.8 a 77.1+5.7 ¢ 19.9+1.1 ab 4.2+0.1b 1.9+5.7 a 548.5+7.1b 30.1+5.0b

T AR/NE AR FRR2ZERBE(P<0.05),

Note: Different lowercase letters indicate significant difference( P <0.05).

2.5 IHMEMHEITTSR MM
KGR oK A B ], K = A ) e ROk
()50 4 AT IA S I sh AR A (0 A, KF 0, 1M
A A BT TR HRZNT 0, XA,
A1B1 A1B2 F1 AIB3 ) A_ 7E 8 A 30 HEURE)SIT
Uf R, UL R AR X B R ORI 5e 4 ) P 1R AR 55

it £ K 1Y B YR TE 4 7 3 A8 9 A2B1, A2B2
A2B3 A3B1 ,A3B2 il A3B3 AL FEFE 9 H 10 H Z i
m A RIHRIAK 59 3 FHA67,9 A 20 HRAE
JEH IR 2RI TR, 10 H 5 HRFESS R, AL ~ A3 #%
Wi A (543914 0.20,0. 06 F10.05;BI1 ~ B3 &
1) A B2 0.07,0.08 F10.06( & 3),
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Fig.3 Changes in the aggressivity of soybean compared with fresh maize in intercropping system
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