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Comparation on lodging-resistance characters of soybean in
different population structures
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(1 Crop Research Center, Jilin Agricultural University/The Innovation Center of
Soybean Region Technology of Jilin Province, Changchun 130118, China;
2 Agriculturd Resource and Enviroment Research Institute, Jilin Academy of Agricultural Sciences, Changchun 130033, China)

Abstract ; [ Objective] To solve the problem of lodging with density increase in the soybean production
improving process and the soybean lodging-resistance characters in different population structures.
[ Method] Five levels of planting densities were designed to study the lodging-resistance mechanisms of
stem and root selecting the new soybean varieties of Jinong30 and Jinong40 as the tested materials. [ Re-
sult and conclusion] Density could change the inner structure of plant population. With the population
density increasing, lodging aggravated gradually and the difference was significant compared with the low
density. In the high density population structure, the internode length became obviously long compared

with the low density; the fresh mass unit stem length of basal internodes was lower than that of upper in-

W #a H #A:2013-08-08 55 H AR A 18] :2014-12-02

5 H AR PO I ; hitp : //www. cnki. net/kems/doi/10.7671/j. issn. 1001-411X. 2015. 01. 007. html

YEBR N HER(1984—) , B B AR R, ML, E-mail: chenxifeng2003@ 126. com; /514 : & A& (1956—) , B | % 4%,
E-mail : wes8131587@ 126. com; 3K K, (1963—) , B , A7 % R, E-mail : wangzhenmin2004@ sina. com

HEETB: $HREKPARN B A4 (201228) ;48637 i+ X & %3R4 (2011AAI0A105) ; B R A XA FHh & - F5 44
(31000687) ; E 4 A4 FH /TR B (FHAEF[2014]464 5 ) ; F A REK 2 KA %2R A (20120211)

http://xuebao.scau.edu.cn



34

©om ok ok ¥ ¥ M

ternodes, and low density was opposite. With the density increasing, the decreasing range of basal stem
diameter and fresh mass was more obvious than that of upper internodes. The matter distribution of stem
basal from the first to the fifth internodes was changed, which weakened the lodging resistance of the
plant. The stem lodging-resistance characters were as follows : with the plant density increasing, the stem
crushing strength, stem lodging-resistant index and fresh mass unit stem length decreased significantly;
there were significantly negative correlations between all above indexes and lodging; the plant height/
stem diameter, height of gravity center, internode length/diameter increased significantly, and there were
significant positive correlations. The root nodule number, root dry mass and bleeding amount of soybeans
decreased with the density increasing, and there were negative correlations, the correlations between
lodging series and bleeding amount and root dry mass reached an extremely significant level with the high-
est correlation coefficients. The experiment showed that the above-ground stem crushing strength, tem
lodging-resistant index, the root bleeding amount and root dry mass most closely correlated with lodging,

which was feasible to measure the plant lodging-resistance capacity. Moreover, the soybean plant had a

5 36 &

certain self-recovering capability under mild and moderate lodging conditions.

Key words :soybean; planting denstity; stem; root; lodging-resistance characters
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Tab.1 The soybean plant characteristics and actual lodging under different planting densities

i TR Bem SMUem fpnmm o0 JER LB LIS S

i MRE/om BN N W BoROW

T30 Ml 2.33aA  70.69dC 0.84aA 83.90eD 44.23dC 208.96aA 4.72aA 0aA 1.33¢C  0.50dC
M2 1.33aAB 74.22cC 0.80bA 92.27dD 46.59dC 169.95bB 3.65bB 0aA 1.83cC 1.00dBC

M3 0.33bBC 80.90bB 0.72¢B 112.88¢cC 52.32¢B  146.19¢C  2.79¢C 0aA 3.33bB  2.50c¢B

M4 0.00bC 84.20aAB 0.62dC 136.29bB 54.92bA 104.47dD 1.90dD 0.5aA 4.00aA 3.83bA

M5 0.00bC 85.11aA 0.54eD 156.65aA 57.14aA 68.57eE 1.20eD 0.5aA 4.50aA  4.50aA

Tl 40 Ml 1.00aA  68.72cC 0.90aA 76.53eD 43.09¢cC 224.57aA 5.21aA 0aA 0.83eC  0.50dD
M2 0.67aAB 70.90cC 0.84aAB 84.91dD 45.99¢C 190.30bB 4.14bB 0aA 1.33dC  0.67dCD

M3 0.00bB  76.10bB  0.71bBC 106.75¢C 50.83bB 148.09¢C 2.91cC 0aA 3.17¢B  2.00cC

M4 0.00bB  80.14aA  0.60cCD 134.53bB 52.93aAB 96.45dD 1.82dD 0.5aA 3.83bA 3.33bB

M5 0.00bB  82.75aA  0.55¢D 151.14aA 54.53aA 74.68eE 1.37eD 0.5aA 4.33aA 4.33aA

1) A— &R 55486 LA A — AR X 15 584 4 5K 0.01,0.05 K-F £ %R 2% (Duncan’s %) ;2) M1 ~ M5
3 h 1622 28 34 38 F4k-hm >,
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Fig. 1 The change of internode length under different planting densities
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Tab.2 The change of internode diameter under different planting densities

o i —ge A5 A
WY %1 B2 3 H4 %5 F-HE (CV)/%
A 30 Ml 0. 84aA 0.85aA 0.87aA 0.84aA 0.81aA 0.84 2.73
M2 0.80aAB 0.81abAB  0.80abA 0.80abA 0.78abAB 0.80 1.37
M3 0.72bBC 0.73bB 0.77bA 0.75bA 0.72bB 0.74 2.98
M4 0.62cCD 0.62cC 0.63cB 0.64cB 0.63cC 0.63 1.28
M5 0.54cC 0.57¢C 0.59¢B 0.58¢B 0.56dC 0.57 3.35
SEHE 0.70 0.72 0.73 0.72 0.70
CV/% 17.59 16.75 16.12 15.08 14.88
gk 40 M1 0.90aA 0.94aA 0.96aA 0.93aA 0.88aA 0.92 3.46
M2 0. 84aA 0.85aA 0.86bA 0.84aAB 0.82abAB 0.84 1.76
M3 0.71bB 0.73bB 0.74cB 0.72bBC 0.73bcABC  0.73 1.57
M4 0.60cC 0.69bB 0.71¢BC 0.70bBC 0.69¢BC 0.68 6.56
M5 0.55¢C 0.59¢C 0.60dC 0. 66bC 0.64cC 0.61 7.11
P 0.72 0.76 0.78 0.77 0.75
CV/% 20.92 18.06 17.91 14.53 12.95

1) Fl— & R 5 50086 LR A — AR K B 584 4 51 &7 4£0.01,0.05 AF £ F R 2% (Duncan’s %) ;2) M1 ~ M5

57 4 16,22 .28 34 38 F#k-hm >,
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Fig.2 The change of internode length /diameter under different planting densities
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Tab.3 Comparation of the fresh mass of soybean internode under different population densities
. il i/ 8 5 5 R AL
wE il 2 53 4 LR SFHH (CV)/%
F4% 30 M1 1.56aAB 1.80aA 1.95aA 2.33aA 2.48aA 2.02 18.67
M2 1.86aA 1.99aA 1.85aA 2.21aAB 2.56aA 2.09 14.23
M3 1.52aAB 1.58aAB 1.77aA 2.03abAB 2.13aAB 1.81 14.87
M4 0.99bBC 1.12bB 1.22bB 1.66bcBC 1.86bB 1.37 27.12
M5 0.86bC 1.03bB 1.09bB 1.30cC 1.56bB 1.17 23.10
M 1.36 1.51 1.58 1.91 2.12
CV/% 30. 81 27.83 24.84 22.18 19.84
AR 40 M1 1.65aA 1.20aAB 1.71aA 1.85aAB 2.47aA 1.77 25.82
M2 1.38aAB 1.29aA 1.58aA 2.07aA 2.30aA 1.72 25.61
M3 0.97bBC 0.94bBC 1.10bB 1.36bBC 1.62bB 1.20 24.01
M4 0.73bC 0.78bC 1.12bB 1.46bBC 1.58bB 1.13 33.94
M5 0.69bC 0.74bBC 1.08bB 1.24bC 1.55bB 1.06 33.78
SEH4{E 1.08 0.99 1.32 1.60 1.90
CV/% 38.67 24.99 22.92 21.93 23.32

1) F)— S At B 5 4038 5 JLR A — AR K N 5484 4 5 A7 45 0.01,0.05 KF £ R 2 % (Duncan’s i) ;2) M1 ~ M5
234 16 22 28 34 38 Z Ak -hm 2.

Fd4 FARABETEFSHABUERSEREMOLE

g'cmfl

Tab.4 The changes of ratio of fresh mass to length of internode under different planting densities
an Pt g > LA B2 53 B4 5 SEHME
4 30 M1 0.70aA 0.72aA 0.69aA 0.64aA 0.58aA 0.67
M2 0.67abA 0.66aA 0.58bAB 0.59aA 0.58aA 0.62
M3 0.52bAB 0.46bB 0.50bB 0.45bB 0.43bB 0.47
M4 0.34¢BC 0.30bcB 0.31cC 0.34¢BC 0.34bceBC 0.33
M5 0.26¢C 0.25¢B 0.26¢C 0.27¢C 0.27¢C 0.26
SEH4{E 0.50 0.48 0.47 0.46 0.44
=4 40 M1 0.84aA 0.59aA 0.72aA 0.69aA 0.72aA 0.71
M2 0.64aA 0.59aA 0.64bA 0.64aA 0.60bB 0.62
M3 0.41bB 0.39bAB 0.37¢B 0.39bB 0.40bBC 0.39
M4 0.28bB 0.28bB 0.32¢B 0.31bcB 0.33¢CD 0.30
M5 0.24bB 0.23bB 0.30¢B 0.25¢B 0.27¢D 0.26
SEH4{E 0.48 0.41 0.47 0.46 0.46
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Fig.3 The change of stalk crushing strength under different planting densities
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Tab.5 Comparation of soybean root traits under different planting densities

EE do/ Lo/ =)

i g rfz) (fﬁff) f::l Iz Ve/em' QUERU% TR/ f:f;
A 30 M1 93.33aA 1.120aA 24.57aA 17.73aA 64.7aA 2.93aA 2.521aA
M2 87.33aAB 1.027bAB 22.67aA 16.23aA 60.0aAB 2.65bAB 2.265bA

M3 76.67bBC 0.967bcB 19.40bB 11.97bB 51.7bBC 2.28c¢BC 1.842¢B

M4 67.00cCD 0.927¢cB 17.07¢BC 9.40bB 44.7cC 2.07c¢C 1.545dB

M5 62.33¢cDh 0.800dC 15.83cC 8.67bB 42.3cC 1.50dD 1.111eC

Tk 40 M1 101.70aA 1.107aA 23.90aA 16.93aA 74.3aA 2.77aA 1.985aA
M2 94.70aAB 0.996bAB 22.37aAB 15.07aA 70.3aAB 2.51bB 1.892aA

M3 86.00bBC 0.890¢cBC 20. 10bB 11.63bB 63.7bBC 2.08cB 1.614bB

M4 78.00cCD 0.787dCD 17.07cC 8.93¢BC 57.7bcCD 1.86¢B 1.393c¢C

M5 71.70CD 0.757dD 15.50¢C 8.37cC 55.0c¢D 1.45dC 1.067dD

1) FA— &R 55486 LA A — AR X 5 5484 4 8K 74 0.01,0.05 K-F £ R 2% (Duncan’s %) ;2) M1 ~ M5

57 % 16,22 .28 34 38 F#k-hm >,

*6 BREEFERMBEIN

Tab.6 Correlation analysis of the lodging resistance and stalk characters

. . I AR JETE Hifl
Al e YR IR des Ly doy/ Ly TIEE SR G BOEE s .
HA30  JEERIE -0.955°  0.915°  0.990" -0.9907 -0.991" 0.945°  0.981" -0.971"
PElEEEC 0,979 0.953°  0.981™ -0.9997 -0.979™ 0.927°  0.983" -0.986"" 0.994
IR 98 0.9947 -0.958" -0.974™  0.989™  0.966 -0.936" -0.990"  0.999** -0.966* -0.982*
TR0 JERHRE -0.996* 0.942%  0.997*  -0.9897 -0.983" 0.944"  0.979" -0.985"
PUBIER -0.992* 0.9687  0.995" -0.973" -0.967* 0.957°  0.989* -0.995"" 0.996"
BRGEL 0.990" -0.956° -0.991"  0.954"  0.954" -0.990" -0.998  0.995" -0.980" -0.987"

1) « *n\‘& s

" A &= 0.05.0. 01 #4948 % K-F.

H1E 7 nl AL, i 30 R A< 40 Y 21 AR 28
S A A AR R PR B RSG5
P AR A AR R R )RR A A 3 K
S x5 PEIR AR S 2R B X HU B AR L T AL 30
(4 8 AR 9 505 45 1R AR B9 A 56 2R BRI - AR & A

P > AR A > AR K > MR R R > Al MR
735 4% 40 A BT AR, 300 AR 2 > MIAREL. T sy
AR B 0 U R MR - AR OB e
BOR, HAG AR AR AR IR A8 AR S 2 8 2wl f 3%
IEAE .
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Tab.7 Correlation analysis between the lodging resistance and root-related traits

rn PR HR I 5L FARM FREK HRARFH IR L i Db i &

4k 30 FARM 0.975™

FREK 0.996 ™ 0.955

HRARFR 0.985" 0.929™ 0.996 ™

MR % 0.994 ™ 0.947™ 0.999 0.997

R o o 0.982* 0.995* 0.965* 0.945" 0.958"

i 0.995 0.986 " 0.986 " 0.972* 0.981" 0.995

BIRHEL -0.989"  -0.946°  -0.960" -0.981"  -0.995" -0.997" -0.998 ™
AR 40 AR 0.992

FHRE 0.996 0.983

FRAAFR 0.996 ™ 0.995 0.985"

AR 1.000 ** 0.991 ™ 0.997 " 0.994 *

AR5 i 0.987* 0.975™ 0.986 ™ 0.974™ 0.990 ™

i 0.978 ™ 0.951" 0.986™ 0.956" 0.981* 0.991™

BIR L -0.989™  -0.982" -0.974™  -0.983*  -0.987* -0.990" -0.992

1) “ *n\“ s

" 43 &% 0.05.0.01 #5483 KF.
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