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Impact of Density and Uniconazole on Stem Lodging Resistance and Yield of
Inter-planting Soybean Cultivar Nanxiadou 25
LIANG Jian-qiu, YU Xiao-bo, WU Hai-ying, FENG Jun, LIU Guo-lin, ZHANG Ming-rong

(Nanchong Academy of Agricultural Sciences/Nanchogn Station of China Soybean Industrial Technology System, Nanchong 637000, China)

Abstract: Nanxiadou 25 is a suitable inter-planting soybean cultivar with high protein content. In order to clarify the ideal
population density and cultivated measures of Nanxiadou 25, 4 population density,including 100 000, 120 000, 180 000 and
240 000 plants+ha ™" were set. The plots were sprayed with 75 mg-kg ™' uniconazole during the branching stage, and investiga-
ted some mainly agronomic traits. Results showed that the plant height, stem height of gravity center, length of the first inter-
node, ratio between length and diameter, were significantly increased with the increasing of population density, but diameter
of the first stem internode decreased significantly. The chemical treatment with spraying uniconazole could inhibit the increase
of stem height, length of the first stem internode, because the increase of population density and increase diameter of the first
stem internode could improve the lodging resistance. In addition, the yield components per plant all decreased with the in-
crease of population density under chemical treatment or none. The plot yield showed a trend of first increased and then de-
creased with the increase of population density under chemical treatment, with the highest yield in the density of 180 000
plants-ha™". These results showed that, chemical treatment could significantly increase crop yield. Therefore, suitable densi-
ty (180 000 plants-ha™') and rational chemical treatments could enhance the lodging resistance and yield of Nanxiadou 25.
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TR ZIEAAL S R AL 18.2 gokg T, K
1.44 g-kg ' W 1. 17g-kg ™', 241 27.88 g-kg ™',
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Table 1 Field configuration of each density treatment

FEATHR

. . L ATHE PNEVIV:E X " W
i 1781 Row spacing /N T FORREL ‘
Soybean row Soybean hole Density
Number Rows between maize Plants per hole
spacing /cm distance/cm /(10* plant-hm =)
and soybean/cm
DI 2 55 50 20 2 10
D2 2 55 50 25 3 12
D3 3 35 45 25 3 18
D4 4 35 30 25 3 24
1.3 MEmMBS7AE 1.3.4  ZiF A& FPRL™E/H K T
L300 e IR A/ NS PRAF AR R,
ZEGFMEHRE, M E HLBRR B RR (%) = 1.4 BRSO

B/ INDXK A BB T ) 1 R % 100,

1.3.2 ZHFBEIRIE KEHAN, B/NXELI
B 20 B, 05 Bk e AN ZEFE G B (P B
BT ) O 5 S — Y AL R 22
B EUR R ER FE R (S IRE R XA

1.3.3 F2H®k KT, /N BEAT R
PERY 20 #k , I8 2 HAT R0 BOBC A R o R
B BARRRBC BB S PR IR AR

M Excel 2007 1 SPSS 17.0 #4743 4k
HAMHT , LSD 05 22 5 35 1, e+ R M
P HIfE

2 HZRESH

2.1 A0 S M B e X K B AR R AT R M)
ANFIHE AR BN R MR R 2EF B F (P <
0.05) , A kb BRI TG . 3% 22 57, % HE FIAL 4 AR A
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Values with the different letters means significant difference at 0. 05 level of different density and

different treatment. The same below.
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Effects of density and uniconazole spraying on maturity rate of soybean plants

2.2 EFESHEMERESSE
2.2.1 HRSHAESH AFRPKRSET K TS
FEE O 25 5 i 2 (P <0.01) A b 3 i) 25 57
W@ (P <0.01) , A [ FE 4 25 1 Ak 4 4k 2 4
A (FR2) AR A5 R —3

MR B, R AR = AN O = 2 LABE &
TR 1 184 i A k25 3 (P < 0.01) , 5 D1 A
[, PO ZbBE D4 43 B34 14. 8% 1 22. 3% ,P1 kb3

D4 3503800 17. 6% F120. 4% , Ab¥H% B R T
KRR I L (P <0.01) Bl & HE A2 B2 1 3
TPl KGRk R B IR K T PO, X 3 TR A0 H T X
FEL 5 2 TR REL R v IR, 35 85 o 5 | 2 P A o
B IAR X B Sk B 5 T PR AR RO v A i DU /N
T PO, FR U A H2 X HE A% B 1 i ke i ELO T s A
S PRI

K2 FEMBIWEBENXKERSHELSERNIZIMN

Table 2 Effects of density and uniconazole spraying on plant height and the center of gravity height of soybean

2014 2015
Lt N BN . T
Treatment P Stem height of P Stem height of
Plant height/cm Plant height/cm
gravity center/cm gravity center/cm
PO D1 67.4+1.0e 34.2£0.4 de 71.2+1.6d 34.5+1.1e
D2 70.7 +1.8 cd 36.1+0.4 cd 73.9+0.9 cd 37.3x1.3 ed
D3 77.0+1.2 b 39.6+£0.8 b 77.8£1.0 b 40.4+1.2 b
D4 79.3+0.7 a 41.7+£0.7 a 79.7+1.2 a 42.3+£2.0 a
P1 D1 61.2+0.8 ¢ 30.4+0.5f 63.9+1.6f 32.8x1.5¢f
D2 65.0+1.1f 33.1+0.5 e 66.6+£2.1e 33.6 £0.8 ef
D3 68.8 1.4 de 35.2x1.44d 69.8 £0.8 de 36.1x1.1d
D4 72.5+2.1¢ 37.8 £0.3 be 74.6 £1.3 ¢ 38.2+0.6 ¢
P 272.15** 85.48* " 313.85" " 102.47**
D 160.72 " * 63.41"" 146.22 " * 66.68 " *
PxD 1.84 0.52 1.04 0.81

R LAA ] R BOELE 0. 05 KF |22 57 I 3%

Values followed by a different letter are significantly different( P <0.05). *

levels, respectively. The same below.

3T A3 BIFARAE 0.05 A1 0.01 KF E2ERRE, TR,

and

* mean significant difference at the 0.

05 and 0. 01 probability
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YA I0 2 5 T 5% — 1 [A) B A 4 Ak B TR) G b 25 22
S, S — 1 AL EE RN KOR A 48 Ak B ] 22 S 240 (.
o PRI R R
MBS R, S — 1 [ B . PO F1 PL b3
DI 5 E LT HALIE(P <0.05) , 5 DI 471, PO
bR D2 . D3 1 D4 43R4 7. 4% . 10. 9% F
16.7% ,P1 b ¥EF D2 . D3 il D4 43 H 140 6. 6% .
9.6% F115. 1% ,P1 4 PHRE — 5 [A] 4< 32 I 25 B 14 hn
(IGIE/NT PO, 55— 15 [APHLEE : PO A P1 2R 3R DI
D2 ¥yl 2T D3 A1 D4, 5 D1 AHEL, PO ZbBEF

D3 D4 435 N4 8. 4% F113.3% ,P1 4b 3T D3 Fi
D4 4351 F R 7. 6% F1 12. 5% , P14k A — 5 i) 4L
it 5 B 18I0 B B /N T PO AR B, KM EL : PO b B
[l R 3,5 D1 ALk, D2 . D3 F1 D4 43 51 34 fin
12.7% 23.7% $137.6% ;P1 4b¥ T D3 f1 D4 g%
fF D1 A1 D2,5 DI Ak, D2 . D3 F1 D4 43 534 Jin
9.62% 19.3% F131.8% ,P1 Ab PR L bifi 5 35 1t
TG iR/ T PO,

MALFEAE L, [F] —BEAAR % R, 56— K
FE P13 PO IR, 55 — 5 [ EE P1 4% PO i, KA LE
P1 % PO Ik, A I AL Ab B BE — 2 F2 L RAIG 2 —
AR WKL, S KL L
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Table 3 Effects of density and uniconazole spraying on length and stem diameter

2014 2015
L S TR ML BRI E KM S — 1 IR BRI E KMLEE
Treatment Stem diameter of Length of 1* Length/ Stem diameter of Length of 1* Length/
1* internode /mm internode /cm diameter 1* internode /mm internode / cm diameter
PO D1 5.89+0.44 b 6.7240.29 de  11.42£0.92d  6.74£0.48 he 7.26+0.26 ¢ 10.27 £1.14 f
D2 5.63£0.52b ¢ 7.31£0.35¢  12.81£1.02¢  6.68+0.59 be 7.65+0.33b  11.61%0.88 de
D3 5.42£0.38 7.55+0.71b  13.92£0.52b  6.150.75 de 7.92+0.75ab  12.87+0.67 b
D4 5.01£0.27 d 8.02:0.88a  16.00£0.44a  5.95:0.24 ¢ 8.24£0.45 a 13.86 £0.92 a
Pl DI 6.31£0.52 a 6.59+0.62e  10.44x1.0le  7.15%0.19a 7.22£0.59 ¢ 10.01 1.04 f
D2 6.35+0.44 a 7.16+0.58 cd  11.20£0.55de  6.98 £0.47 ab 7.590.92 b 10.88 £0.82 ef
D3 5.82£0.38 b 7.38+1.05be  12.690.62¢  6.57x1.02 cd 7.780.81 ab  11.99 £0.55 cd
D4 5.41£0.19 ¢ 7.78+0.62ab  14.38+0.73b  6.37+0.57 d 8.10£0.72a  12.79+0.49 he
P 52.69* 2.53™ 44.93%* 27.95%" 0.43™ 18.05**
D 36.36 * 21717 81.97° 26.25° " 9.11"* 42.22%"
PxD 1.40 0.09 0.58 0.17 0.04 0.20
ns FRERAREBE . ns:No significance.
2,23 EEVHETFHVRAKE ARRBPAERE  2.2.4 #elE REFRSEE T KGR E RS

TREAFHRK 22 2 B E (P <0.01) , fbfi4b
B 22 S0 28 (P < 0. 01) , AN [ fF 4 2 38 A AL 42
ARBEE AR (3R 4) 5 AN [R5 5 A4l 1 4k 2
MEZET R ERIARE, PWAFEREER— 2
MBI A, 5 DI AL, PO AR 3R D3 1 D4
B o3 3 44 19 5% #0125. 7% ,P1 AR 4y
SBEIN13. 4% F123.6% . WALIELEIRAE , [7]—HEAA
W PL X5 (A & PO 73 5 K B 8. 6% .
9.3% \11.8% F 12. 7% , 42X 5 [ A< i 1 ] B
AR IO S Sy B S TR A R Ak 4 X
K BOCHT R

ZSM i E (P <0.01) , fefa ab B 0] 22 S5 A i 2% (P
<0.01) AS[EI e 2 B A Ak g b B0 H A B8 3% (P <
0.05) (£5), AFAIOEE KR —30, IHHAZ
F PO AL R OR R T R R 2 R B
5 D1 M, D3 Fil D4 43 5340 17. 0% 1 25. 5% ;
P1 4bFE Bk D2 A1 D1 MR R 25 53 2%, 5 D1 A
L, D3 i1 D4 AR5038 00 11. 9% 1 17. 4% ,P1 Ab 1)
BEE/NF PO, AL AL PR, [R]— A% T Pl
PO R 1.2% 2.8% 6.3% F19.3% ,fb¥
PR B T A FH i o %85 ) 2 A fn W
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Table 4 Effects of density and uniconazole spraying on node number and average internode length of soybean
2014 2015
ALI\IE 3 o \ Y ) .
T FZEVH SERTAT ] FETHL SERTAT ]
reatment
Node number Internode length/cm Node number Internode length/cm
PO D1 13.7+1.0 a 5.00 £0.36 cde 15.7+1.2 a 4.54 +£0.52 be
D2 13.3+£0.4 a 5.52 +0.28 be 15.0 0.7 ab 4.93 +0.88 ab
D3 13.0+0.5 a 6.15+0.82 a 14.7 £0.8 ab 5.30+0.69 a
D4 12.4 1.3 a 6.33£0.45 a 14.9 0.6 ab 5.36 £0.94 a
P1 D1 13.5+0.8 a 4.48 £0.38 e 15.1+0.3 ab 4.23+0.72 ¢
D2 12.8+1.2 a 4.90 £0.51 de 14.2+0.7 b 4.70 £0.38 be
D3 12.6 +0.3 a 5.31 £0.22 bed 15.3+0.5 ab 4.58 £0.61 be
D4 12.6 £0.4 a 5.84 £0.45 ab 15.1 0.6 ab 4.94 +0.77 ab
P 0.641 21.140* % 0.328 13.015**
D 2.86 18.97 " * 1.41 7.747 "
PxD 0.26 0.35 1.38 0.82
RS FEMGHMBHEX XS HUEITER R 0E
Table 5 Effects of density and uniconazole spraying on the lodging resistance of soybean
2014 2015
pOBL - -
T R BREEY IR =R BREEY
reatment
Lodging rate/% Lodging level Lodging rate/ % Lodging level
PO D1 9.84 e 2 8.96 e 2
D2 13.44 d 2 12.88 d 2
D3 26.38 b 3 26.42 b 3
D4 34.65 a 3 35.15 a 3
P1 D1 8.62 e 2 7.76 e 2
D2 11.08 de 2 9.68 de 2
D3 19.82 ¢ 2 20.44 ¢ 2
D4 24.62 b 2 24.52 b 2
P 35.53"* - 21.58** -
D 125.76 * * - 105.52* -
PxD 5.71°* - 4.45* _

o LT 7 22 0 HT i, SCAR B D/ INE SR 5 HEAT OB BZ VO R (AR D), FRIEATO7 2203047

Transformed percent into decimal and calculated the square root of anti-sine, then carried out variance analysis.

2.3 REFEMRKMEFEY
2.3.1 FEHR ORFERERE BT K bR A AL
JE BARRRIEL  BARRR T | R E A AL R R R
PR 22 B R 2 (P <0.01) , fhdz b 24 i) 7~ 5
PR R R (] 22 53k i 3 (P < 0. 05) sl i 3 (P <
0.01,3% 6) , AE IR I 45 L —3K .
AR AR R, PO 5 P1 & = w2
PRI R D1 (= - 5 D1 A E, D2 D3 Al D4 4b
BT PO A ERR A R4 ) R B 12. 3% (23, 2% Fil
35.4% ,P1 535 FR#9.8% 21.6% F134.2% ;PO 1y
RRRIE I TR 13. 6% 20. 6% 1 33.9% ,P1 4

BITFRE 13.0% 18.0% F134. 1% ; Bffki & PO 43 5
TRE13.1% 26.7% F141.5% ,P1 435 FI%9.3% .
22.4% F139.8% , PO 5 P1 i~ ¥4 )& LIS BE D3
M e PO R D3 P bk DI B 18.7% , P1 | D3
ekl D1 AN 17.7% .

MALIEAC BT, [7] —HE R 2% R, P1 Ab B AY 45
PR IR R K i R T PO Ab B, 5 AR
WY PO AH EL, P1 AR SR AT RIS i 8. 8%
~10.5% 5 ARRLEE N 3. 8% ~ 7. 6% ; FRRp R
BN 8. 3% ~15. 0% ; | kL H 43 5 3G hm 7. 7% ~
10. 2% ;P24 53N 1. 6% ~6.4% .
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Table 6 Effects of density and uniconazole spraying on the yield and yield components of soybean
2014 2015
e ﬁ%’lﬁ BARRRIE R E R post ﬁiﬁlﬁ BARRRIEC BRI E R g
Treatment Available Seeds Seeds 100-sced Yield Available Seeds Seeds 100-sced Yield
pods per  number  weight per pods per  number  weight per
plant per plant plant/g weight/g / (lg-hm ™) plant per plant plant/g weight/g /(kg-hm ™)
PO D1 43.9b 76.1b 21.6 a 29.1ab 2053.6 e 44.8 a 79.7 a 21.2 b 30.1b 2044.5 d
D2 39.5¢ 67.3 ¢ 18.4 b 28.7bh  2106.2 de 38.2 be 67.2 b 18.3 ¢ 29.5b 2103.2 cd
D3 33.9d 64.1c 16.7 b 26.9 ¢ 2497.5ab  36.2 cd 59.4 ¢ 17.0 ¢ 28.9 b 2379.6 ab
D4 28.8 e 52.9d 13.1¢ 26.1 ¢ 2305.4 bed 28.5d 50.0 d 13.1d 27.6' b 2298.5 abe
P1 D1 50.9 a 82.7 a 23.7 a 30.1 ab 2211.4 cde 44.5 a 79.2 a 22.9 a 33.7 a 2110.5 cd
D2 45.3 b 72.1b 21.8 a 30.8 a 2304.1 bed 40.7 ab 68.8 b 22.3 ab 33.1a 2173 bed
D3 38.2 ¢ 67.7 ¢ 17.5 b 27.1¢ 2610.3 a  36.4 be 65.1b 17.8 ¢ 30.0 b 2476.8 a
D4 29.6 e 53.1d 13.5 ¢ 26.2 ¢ 2365.5bc 32.8 cd 53.6d 13.9d 30.2 b 2311.5 abe
P 38.70" " 15.21** 10.41"~ 4.99" 6.88" 5.31" 6.21" 33.95* " 24.27"" 5.62"
D 120.35** 127.25** 54.22** 23.63"* 13.61"* 38.81"* 122.76*" 140.10"* 8.20"* 10.85"
PxD 3.61" 1.94 1.49 1.39 0.35 1.03 1.62 1.52 0.91 0.14

MR G AB AR ZEAFIE 25 577 i S AR A AR 5
P BTl IR (R T) , BHRR S bR O
— T TAL R BE S 2 9 ) ORI L 52 A (R 3 TE A
5K, FEWTAB AR ZE A B B ML 38 3 [ A 18 |
O e JBE B T i 1 2 3 AR AR AR AR B 2 S A R AR
ARG HETER — Y TRD R 5 25 SRR O, R W] R Y ]

RELEE P38 0 400 o 40 AR 10 2 o DA™ 8 e LAY iR
B BRI, SRR K, S pRORE FE A AL
R AR R O AR Y e A 2 B AIROR B bR
PR R Z K B TR B AR, A
A SRR B AR S EA B2

xR KREEHKESSFEMHRKEXES R

Table 7 Correlation of relation change of plant morphological and yield

PL SHGC SD1st L1st L/D NN IL AP SN 100-SW SWP Y
SHGC 0.981**
SDIst  -0.495 -0.542"
Llst 0.819"* 0.88" " -0.187
/D 0.765 " * 0.828** -0.868" " 0.635" "
NN 0.049 -0.022 0.768 " * 0.197 -0.534"
IL 0.701* * 0.731** -0.914" " 0.436 0.936" " -0.656 "~
AP -0.800" " -0.912*" 0.541* -0.892* " -0.863" " 0.127 -0.725*"
SN -0.819°*  -0.81"" 0.524* -0.901" " -0.848" " 0.142 -0.675" " 0.91" "
100-SW  -0.643 " -0.656" " 0.899**-0.33 -0.836"* 0.550* -0.858"* 0.645"*  0.591"
SWp o -0.858**  -0.897" " 0.616" -0.842"" -0.880" " 0.154 -0.727* 0.961"" 090" 0.738""
Y 0.294 0.366 -0.413 0.39 0.508" -0.369 0.428  -0.476 -0.471  -0.4% -0.4%
LR 0.861 "~ 0.919** -0.62" 0.819"* 0.883"* -0.173 0.726** -0.913** -0.913"* -0.703 "~ -0.930" " 0.492

PL: M5 s SHGC : B0 15y 5 SD st 15 [AJHLEE ; Llst: 55— 5 [A] BE ; L/D o JORL b s NN 32285580 TL S 3715 (8] 1< 5 AP - A A0S H0; SN . o 445

100-SW . 75 %7 55 ; SWP BARR ;Y . 77 5 LR fRIfR 2%

PL: Plant height; SHGC: Stem height of gravity center; SDIst; Stem diameter of Ist; Llst: Length of internode 1st; I/D: Length/diamter; NN

Node number; IL; Internode length; AP: Available pods; SN: Seeds number; 100-SW; 100-seed weight; Y. Yield; LR: Lodging rate.

2.3.2 ZH A% AFEBEREET RKELTTRE
ZS B (P <0.01)  fb b #ER JC 2 22 5, A
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