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Effect ofDifferent Planting Patterns and N Application Rates on Abscission of
Flower and Pod of Soybean and Yield

JIANG Li, YONG Tai-wen,ZHANG Qun,XIAO Jing, YANG Huan, YANG Wen-yu

( College of Agronomy,Sichuan Agricultural University/Key Laboratory of Crop Physiology, Ecology and Cultivation in Southwest, Ministry of Agriculture,
Chengdu 611130, China)

Abstract; A field experiment with two planting patterns ( soybean monoculture and maize-soybean relay strip intercropping )
and three N application rates (NN:0, RN:180 kg-hm ~>,CN:240 N kg-hm ~*) was conducted to reveal their effects on agro-
nomic traits and yield of soybean, abscission of flower and pod. The results showed that the plant height, stem diameter,
branches and third leaf area reduced compared with the monoculture soybean, but first inter-node length and average inter-
node length increased, the number of fallen flower and pod as well as flower and pod abscission rate of whole plant and each
layer declined significantly, then the pods per plant of soybean and economic coefficient significantly improved. With the re-
duced branches and third leaf area under RN treatment, the fallen flowers about whole plant and upper-middle class of soybean
in the maize-soybean relay sirip intercropping system significantly reduced, flower and pod abscission rate reached a mini-
mum, and the index of soybean was 10. 8% and 10.2% lower than NN and CN. The pods per plant of soybean, 100-seed
weight and the biomass under RN treatment were the largest in the relay strip intercropping system, and the performance of
yield and economic coefficient were the best.

Keywords : Maize-soybean relay strip intercropping; Agronomic traits; Yield; Abscission
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Table 1
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Effect of different planting patterns and N application rates on agronomic traits of soybean

73
Plant height

M

Stem diameter

Tt E KT

N application

CoR L

First inter-node

8] = - T AR

Third leaf area
Efficient branches

SEORILIS

Average inter-node

AR R

/cm /mm length/em length/cm /em?
amount
SS MS SS MS SS MS SS MS SS MS SS MS
NN 57.0b 47.2b 9.09¢ 5.14b 4.8 ¢ 8.7a 3.4 a 4.3b 6.0b 2.0b 294.92 ¢ 89.56 c
RN 63.3a 52.7a 10.36 a 5.46 a 5.5b 7.0 b 3.7a 4.8 a 6.0 b 3.7a 322.51b 116.34 b
CN 65.0a 42.7¢ 9.66b 5.56a 6.0 a 8.5a 3.7 a 4.1b 7.0a 4.0a 337.77 a 150.25 a
SF-14 Mean 61.8a 47.5b 9.70a 5.39b 5.4b 8.1a 3.6 b 4.4 a 6.3a 3.2b 318.40a 118.72 b

SS: KRB MS: oK - REEL; [ R AR FEELE 0. 05 /K- E2FBE. TR,

SS: Soybean monocropping; MS: Maize-soybean relay strip intercropping. Values followed by different letters within a column are significantly differ-

ent at 0. 05 probability level. The same below.
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Table 2 Effect of different planting patterns and N application rates on flower abscission rate of soybean

WA FFAEEL Number of flowers 4% Number of abscission-flowers £ 4£ % Flower abscission rate/%
N application amount SS MS SS MS SS MS
NN 255.67 a 151.33 b 139.00 a 74.00 ab 55.01 a 49.02 a
RN 255.00 a 165.33 ab 146.30 a 62.00 b 57.21 a 38.52 b
CN 201.33 b 179.00 a 113.30 b 85.00 a 56.30 a 47.60 a
Mean 236.33 a 165.22 b 132.90 a 73.70 b 56.17 a 44.71 b

SS [ZE IR K IEBOTE Je R B35 5 T MS, 4y
WIS 13.0% 57.2% F139. 1% (£ 3) . MiA L E¥
U NSA 1 B35 5 @ B3 < = I N T e = vl )
AN —35, SS TR, ANifh AL 3% R 45 €8
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Table 3 Effect of different planting patterns and N application rates on pod abscission rate of soybean

iR £53E%1 Number of pods 75IE%L Number of abscission pods JE % Pod abscission rate/%
N application amount SS MS ss MS Ss MS
NN 113.67 a 77.33 ¢ 56.30 a 26.30 b 49.61 a 34.17 a
RN 108.67 a 103.33 a 53.00 a 36.00 a 48.68 a 34.76 a
CN 88.00 b 94.00 b 40.70 b 33.00 a 46.37 a 35.07 a
Mean 103.44 a 91.56 b 50.00 a 31.80 b 48.22 a 34.66 b
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Fig. 1 Effect of different planting patterns and N application rates

on flower and pod abscission rate of soybean
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Table 4 Effect of different planting patterns and N application rates on each layer flower

and pod abscission numbers of soybean

Y& AEH Number of abscission flowers

V%385 Number of abscission pods

WA : :
)2 Bottom /)2 Mid-layer )2 Upper FJZ Bottom H1)2 Mid-layer )2 Upper
N application amount
SS MS SS MS SS MS SS MS SS MS SS MS
NN 33.0a 11.7ab 78.7a 36.0b 43.4a 27.0a 11.0a 6.7b 32.3a 16.7b 21.7b 9.3a
RN 29.7a 13.7a 69.7b 32.0b 40.3a 17.7b 4.7b 7.3b 28.3b 21.3a 26.7a 11.3 a
CN 1227b 8.7b 66.0b 52.0a 42.3a 28.7a 3.7b 11.0a 21.0c¢ 22.0a 20.3b 11.7 a
SE-34 Mean 25.1a 11.3b 71.4a 40.0b 42.0a 24.4b 6.4Db 8.3a 27.2a 20.0b 22.9a 10.8Db

HEOTETIE AL ~6 745, 2R T ~ 12795, 13 R B B2,
Stratified according to the number of sections of the bottom 1 to 6, the
2.4 MAREFERFEMREZNZN
2.4.1 sFEEMREFAY R MS BERSTK
CABRIERL, IL SS B 11.4% ,MS Y B SR RO T
R E T SS,HESARHE(ES). SST, kL
BRI R U RS IR, RN 5 NN 22 520

mid-layer 7 to 12, and 13 and above for the upper.
2 5 ATt SR KO ] 9 O EE 25 S AN I it
FYHEAINTATHG 5 SS (Y FAERLEL LA RN Y fe iy, Wb 35
=T NN 5 CN9. 9% fi15. 1% ;MS T, & Jiti A b L )
FASIERT RO AR E TG I 25 S, BALRR SRR R it AU Ak
PR TG R AL FE, RN b CN & 11. 1%
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Table 5 Effect of different planting patterns and N application rates on yield components of soybean

FIKE FARRIZEL Pods per plant PRI KL Seeds per pod HHLE 100-seed weight/g
N application amount SS MS SS MS SS MS
NN 57.30 a 50. 60 ¢ 1.51 b 1.64 a 19.47 a 19.77 a
RN 55.90 a 67.30 a 1.66 a 1.60 a 19.50 a 20.17 a
CN 47.00 b 60. 60 b 1.58 ab 1.63 a 20.12 a 19.60 a
Mean 53.40 b 59.50 a 1.58 a 1.6 2a 19.70 a 19.85 a
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Table 6 Effect of different planting patterns and N application rates on yield and economic coefficient of soybean

i B K- 774t Yield of soybean/kg-hm =2 A:#Jj4 Population biomass /kg+hm > 235 Z % Economic coefficient
N application amount SS MS SS MS SS MS
NN 1954.33 a 1594. 10 ¢ 4977.95 a 3341.93 ¢ 0.37 a 0.42 a
RN 2089.05 a 2144.23 a 4993.82 a 4443.07 a 0.37 ab 0.45 a
CN 1697. 66 b 1916.10 b 4020.24 b 3892.95 b 0.30 b 0.44 a
Mean 1913.68 a 1884.81 a 4664.00 a 3892.65 b 0.35b 0.44 a
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Table 7 Correlation analysis between abscission rate and agronomic traits of monocropping and intercropping soybean

TR 5% B Vil FoWREE CPEHTWEHEK AR {5 = T A
FPAR PH SD FINL AINL EB TTLA

I 7% FPAR 1. 0000

B PH 0.71"* 1. 0000

2541 SD 0.91** 0.88** 1. 0000
il FINL -0.69** -0.79%* -0.84"* 1. 0000
25 [E] 4 AINL -0.89 "~ -0.46" -0.78* " 0.61*" 1..0000

AR HEEB 0.79** 0.81%* 0.91** -0.86"* -0.70** 1..0000

{8 =t AL TTLA 0.90** 0.85** 0.98 "~ -0.84*" -0.79** 0.96"* 1. 0000

FPAR: Flower and pod abscission rate; PH; Plant height;SD: Stem diameter; FINL:First inter-node length; AINL: Average inter-node length; EB:
Efficient branches; TTLA; The third leaf area; * ;P <0.05; ** ;P <0.0lI.

R EEXEREREXRSFERTEMMBIBXIH

Table 8 Correlation analysis between abscission rate and yield and yield components of intercropping soybean

TEIEML T P FRRIER ORI ORI
Flower and pod abscission rate Yield Pods per plant Seed per pod 100-seed weight
1. 0000
Flower and pod abscission rate
F=iE Yield -0.75" 1. 0000

HLRRJESU Pods per plant -0.77** 0.98 " * 1. 0000

BRI L Seed per pot 0.48 -0.45 -0.43 1. 0000

EHRLEE 100 -seed weight -0.29 0.31 0.36 -0.23 1. 0000

3 HR5ITR
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