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Abstract: [Objective]ln order to explore the differences of lodging and yield of soybean between large ridge close planting, traditional
ridge planting and different planting densities, the effects of different cultivation methods and planting densities on plant
morphological indexes, mechanical properties of stems, lodging resistance and yield of soybean were studied. [Method]This
experiment analyzed the relative chlorophyll content (SPAD), dry matter accumulation and grain traits, stem morphological
characteristics, stem breaking resistance, lodging rate and yield of soybean upper, middle and lower parts under 65 cm conventional

ridge (CK), 130 cm large ridge inner row (C,), 130 c¢m large ridge outer row (C,) and four planting densities ( D, : 2.5%X10° plants -hm™,
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D, : 3.5x10° plants - hm™, D, : 4.5%10° plants - hm™, D, : 5.5%10° plants - hm™ ). [Results]Under different cultivation methods, the

SPAD of different parts of soybean showed: C, > CK > C, ; the plant height, pod height, balance point and internode length showed:
C, > C, > CK, the number of effective branches showed: CK > C, > C,, the number of main stem nodes showed that C, and C, were
significantly higher than CK, stem diameter and dry matter accumulation of stems, leaves and pods in different parts showed: C, >
CK > C,, and with the increase of planting density, plant height, bottom pod height, balance point and internode length increased
gradually, stem diameter, effective branch number, main stem node number, dry matter accumulation in different parts and SPAD
decreased gradually. The bending resistance and lodging rate of stem force were CK > C, > C|, and the effective pod number, grain
number, grain weight and yield of different parts of soybean were C, > CK > C1, which decreased gradually with the increase of
planting density. The 100—grain weight showed : C; > C, > CK, no response to density. [Conclusion]Regardless of high density or low
density, the stem characteristics and lodging resistance of 130 c¢m large ridge were lower than those of 65 c¢cm conventional ridge, but
the lodging only occurred under the density of 5.5%X10° plants-hm™, and SPAD, dry matter accumulation, grain traits, yield components
and yield were higher than those of 65 ¢cm conventional ridge.

Key words: soybean; stem breaking resistance; dry matter accumulation; lodging; production
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Figure 1 Schematic diagram of 65 cm traditional ridge cultivation and 130 cm large ridge with 4 rows
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Figure 2 Morphological characteristics of soybean stems under different cultivation methods and planting densities
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Figure 3 Internode length of soybean under different cultivation methods and planting densities
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Figure 4 Relative chlorophyll content of different parts of soybean under different cultivation methods and planting densities
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Figure 5 Dry matter accumulation in different parts of soybean under different cultivation methods and planting densities
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Figure 6 Bending resistance of soybean stems under different cultivation methods and planting densities
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Table 1 Lodging rate of soybean under different cultivation

methods and planting densities

BHTR(C) FOH (D) IR %
Cultivatio method Planting density Lodging rate
D, 001
D, 0+0!
CK
D, 0+0!
D, 2.52+0.86°
D, 001
D, 004
¢
D, 0+0!
D, 24.24+1.04*
D, 001
D, 004
C,
D, 0+0!
D, 13.40+0.79"
C 428.30™
D 1952.12"
CxD 428.30"

i A AT S R R R ROR M 25 (P<0.05) . T iR
1E0.05F10.01 kP25 8%, T,

Note: Different letters after the numbers in the same column indicate signifi-
cant differences (P<0.05). " and " " represent significant differences at 0.05
and 0.01 levels respectively. The same below.

AEFEARNFEZEXN K E TR EN~EHRM0

H 7 )0, AN R 5 ORBME 2 T K BRI R ™ A7 AE 035 25 57 (P<0.05) , L E ARSI AR i35 (P<
0.01). C,D,AkiHF A, N 17.83 g,CKD, FrRLE /N, K 13.59 g;C,D, = fe iy , 0 4036.60 kg-hm™2,C, D, Fo i B fIK,
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Table 2 Effective pod number, grain number and grain weight of different parts of soybean under different cultivation

methods and planting densities

HetforR(C) FRE%E(D) L Upper i1 Middle T Lower
Colivatin~ Planing A/AC2HL WE HEk AR BE il I LT
method density  Effective pods number Grains number ~Grains weight Effective pods number Grains number ~Grains weight ~ Effective pods number Grains number  Grains weight
D, 17.37£0.91% 45.25£1.48" 6411048 11.25£1.16¢ 22124135 2.91£0.25° 7.63£0.74° 13.50£1.41°  1.66£0.06"
K D, 19.110.92 50.88+1.05¢  8.48+0.31¢ 13.22£1.09 2444+1.13%  3.77£0.25¢ 2.22+0.83° 3.330.86° 0.4620.02°
D, 13.601.26' 34.00£1.15°  5.85+0.40¢ 13.30£1.33" 26.30+1.410  4.24+0.16" 0+0° 00 0+0¢
D, 19.40+1.50¢ 4320175 6.54£0.25' 2.30+0.94¢ 3.90+0.87  0.5820.12! 0.40£0.84¢ 0.40:0.51°  0.04:0.01'
D, 23.70£0.94° 64.90£1.79*  10.5£0.32" 13.50+1.50° 2640126 4.01£0.17° 1.90£0.73+¢ 270£0.82¢  0.38£0.01
C D, 18.30+1.05 44.40£1.07%  7.03£0.39 5.70x1.15¢ 10.50£0.97¢  1.65£0.19%¢ 0£0° 00 0+0¢
! D, 14.10£1.37° 37.10£1.72"  6.01+0.48¢ 6.601.07¢ 12.10£1.195  2.39+0.14' 0+0° 020 0+0¢
D, 20.90+1.52" 47.90£1.19°  8.60+0.46 4.50+1.35' 7.10:0.87"  1.06:0.17" 00° 00° 008
D, 23.00+1.24° 62.30+1.82"  10.90£0.45° 14.90£1.72¢ 31.80£1.22¢  5.00£0.19° 6.30£1.25" 11.80£1.61"  1.78£0.07°
o D, 21.77£1.48 59.66+1.73  10.00£0.47¢ 10.2241.48¢ 2044£1.23%  2.92:0.18 1.331.00° 1.89£1.36¢  0.22£0.01¢
: D, 16.601.17¢ 43.101.10¢  6.74+0.50¢" 10.00+1.15¢ 18.60£1.07  2.88+0.19° 0+0° 020 0+0¢
D, 14.70£1.63 32.90+1.52°  5.00£0.37" 8.70+1.05 16.10£1.28"  2.4710.15 00° 00° 008
C 2395 188.05™ 12021 73.87" 446.86™ 309.07" 107.117 21650 2620.75"
D 138.84™ 1060.12 354,03 195.18" 111824 992.01™ 42098~ 859.32" 11335.12"
CxD 46.77" 300.73" 176.42" 53.61" 242.11" 271.14" 4449 110.81" 1475.60"
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Figure 7 100-grain weight and yield of soybean under different cultivation methods and planting densities
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2%, AR FH NN, KEHUEIRRE S 5775 B e — @ M Bl N 2 I IE AR DG OE &R | 3o B i Al AR R D431 4 2 i 52
M) 7= H
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32 AEHFEAXMMEZE TXERBBUENHEEZLEERNTYRRENZME

R I R 1 (SPAD) J2& S B ARG A5 BE 1 1 — T EE B8 452 A A 9T 0 R AR5 450, i
F SPAD 5T BLZBAERE, X IERE 0 T4 50 70 B FL R 3G ==, A58 45 S R B FEAH R AR BN, 130 em K
ZEAMT (C)ANFRRALA I B SPAD &3 55 F 65 em ZE/E (CK) (P<0.05) , BBH 5 CKAH EL , C, R 2514 T 3 A I F
KGHRIEATEAVER, M 130 em KZZWNAT (COMKT CK. AHSCHIFFE I, % R R K G A & B P Y
BN 22— E AR T SRR R SPAD T RE™ A58 KB, 2 BE XS AN [ Ak 35 07 30T SPAD A5 —
, C,.C, Ml CK B Pl 2 BE I3, SPAD 23 3% R KRR # . RIS 5T 298 Hh AR 355 7 XA HE AR T4
FEAR B HAT W, B SIS E B RO R R R Dy = AR B RE R K AR T AR R A
Be B S5 . BRIBEOGSE IR B0\ A6 25 i B B T4 0 B 3R o S5 R R B (8 1 2 DDA G, I ™ E Y
M p= i . AHFR R ERH, R-RAE T IR SRR IN C, 4 N K EZEFF 0 7 A IS0 1) T4 A 32 4
T C(P<0.05) , CKA T 8 Z[a], - Bifi o 2 F& 14 Jin 7 (. & FAIK . {H CK L3P 25AT T A R o KT
C, M C,, B i T4 B R v T 3 X2 i T CK 2519400k 13.38,C, I C, 40 512k 13.82 F113.72,
Ub b RZEFF T A B B IR T o, D i 2R B A A AR I R A AR T RS, T LA R R
TR R R K, SRA LR, T IR B A T AL T CK, RZBRIE X T CE R 4 R g o
FITF AT B G, C 52 B ZE L SRR S 2% R s iR B R K 2 = AR
33 AE#HEAXNMHEZTENKERRIBAMAFTFHRERE =20

HEABIEZE R B, KGR ER A KA PR AR 315 7 =Xy i o7 AN ], K BRI F , K S AR B30 00 &%
SERL RLFORURE T A AL G Ak by 2 I AR T PR AR R N, K G BOER R ORI
HEIR TR, 5 R E TR AR, AR AT CK, C, T 48 R K SR AR L3 A A 288K
W ERURL T, AR T 5R8E RIS BRI, (A T B R C,>C>CK, R C, T #0R 8 & F CK; C 4514 71.41%~
89.32% I SR 4L rh TAE bR b3, dh 3 A1 R 37 29.59% LA R, K, C, b 3B 094 S8k R Rk L = T L, B
FARRBRPRLHIRAE = v R B 22 . RIS, A6 v 28 B ) R EE T S ) (R 4 PP B AR R, 130 em R
ZBHMT(C RIS R S EM T RKETYRBER, HIL C, /=& m T CK, i C, ==K T CK, B iRm0 =&z
BT CK, A LIS Fh a3 B 451, 130 em RZEHY RGP B 15 T 65 cm H L ZE

TR ST M T 65 e £ 4528, 130 em K284k 5 A0 2SR S0RL, Mk s IS 6 A s AT Rk
B, F 2R EOR [ B Y ZE R AR AE FIZEFE ) 22 RIS 59 T 65 em A 4828, T 130 em KZEFRSH A PTEIR
PERER 22 , BIIR HE T 65 em (84528 BB R AE 5.5%10° %k - hm 2% B F H BLER . i SPAD F W 130 em K2 #%
5 WK G R EARR E  2 R  i EA F TR AT M R RSk T AR . I, BAR 130 em KZER BT A9 BT
RAETET 65 em (£ 5522 (B4 A B = A4 5 T 65 em 18 5 28
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