5 KX 2 Fl % Soybean Science 2018,37(5) :715 =722
o] http://www. haasep. cn DOI:10. 11861/j. issn. 1000-9841. 2018. 05. 0715

ARIEEMEIHEXN X E MR 99-6 .20 4K /9 72 i
FOH, KEYL, R, 24

(R R R RS B/ [ S8 S R v/ Rl MR AR 2 S AR R R S0 % (238 ) /R s A% 55 i B BT ) 2 T S 3/ 70
JAE B A 7 B R R0 o, Y95 A st 210095 )

I SRS NERA L WA R PR GV R A TRt I R B NS S i e - G S G S il S ST RIS ARt v
MSF% . AR 99-6 AR AE T BrBe (VS R1R3\RS) #EAT AR FEEE (0% \16. 7% \33.3% ,50. 0% .66.7% .
83.3% F1 100% ) 5 b B, 0 5 A SR SO , ARSEAS ) A= 5 B B AN [ i R 458 2R A B2 68 A 2511 it Jo AR 114 52
Wi o 2 2RAM] : (1) A () B - b P A] bk 7 B | BRI B | DDA S K =L S, R SRRk g 22 S IR A I 35K
S, SRR R R IERONT FORE 2 5 IR K AT R BRI A SR R A R AR R A R 2 R —
RIFE | OREIE | RS S Y R AR AT Bl 0 BRI A A R B (2) S 33. 3% M UL I R AT
FECPRRIERR E IR 550% S LA L R 45 AT G B bR e W AT T 100% I 5 R T B0 R T R 3
8o (3) A A= 400 09 oAk ) o T A7 S8 SRR SIERIORI B 7™ 8 22 e K ) BT 2 3 0K, T B MR O
FES o MRIEIIR T R X SR SE R R B O, T SSORE iR U A I 45 X AR T B W) A DR L ] IR 2 T BB SR
PRI R3 RS S 450k AU o (4) AN [ A= 3 9 B 55 A [] 99 Ik ] A6 A o D R AR 200 iSSP AR ) 532 i
AN ERARIE BN Ao (5) IR BR A AL TR G2 A2 ML xR i P 3 SR A AU (3 52 i, (EAS 98 B ORI 23
VR 8 R 0 8 S TR AR o (6) DU SR T S BREN 40] (R3 ) 33. 3% ) B I S A UL ML 2 £ -2 5 L
F LSRR IR R A TR E 0 R R S BB B 5 R RAE R P R AR 2 R R AT HL

SRR R s B IR L Y I s A T B AR IR B RR

Influence of Different Defoliation Rates at Different Growth Stages to Agronomic
and Quality Traits of Soybean Cultivar NN99-6
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Abstract: To provide a reference for evaluating soybean tolerance against leaf-feeding insects and formulating pest control in-
dicators, indicators and periods sensitive to mechanical loss of the blade are screened. The effects of different defoliation rates
(0% , 16.7% , 33.3% , 50.0% , 66.7% , 83.3% and 100% ) at different growth stages (V5, Rl, R3, R5) on soybean
cultivar NN99-6 were evaluated to explore their influences to agronomic and quality traits. (i) Highly significant differences
were found among different defoliation rates for pod number per plant, seed yield per plant, plant height and for number of
two-, three- and four-seed pods, significant differences were found for number of nodes on main stem, number of one-seed
pods and 100-seed weight, while there were no significant differences among effective branch number, seeds number per pod,
protein and oil content. The number of one-, two-, three- and four-seed pods decreased gradually along with the increase of
defoliation rates. (ii) On average, a 33.3% and above defoliation could lead to a significant reduction in pod number per
plant, a 50% and above defoliation could lead to a significant decrease in seed yield per plant, while a 100% defoliation
could result in a significant decrease in 100-seed weight. (iii) Among different defoliation stages, there showed significant or
approximately significant differences for 100-seed weight, three-seed pod number, pod number per plant and seed yield per
plant, while no significant difference was found for other traits. Defoliation at beginning podding stage (R3) caused greatest
influences on pod number per plant. While defoliation at the beginning of seed development stage (R5) caused the greatest
influence on 100-seed weight and significant influenced on pod number per plant. Therefore, R3 and RS were critical periods
of leaf loss. (iv) The interactions between defoliation stages and defoliation rates showed a little influence on agronomic and
quality traits, and did not reach a significant level. (v) This experiment simulated the mechanical damage of soybeans caused
by leaf-chewing insects, but did not involve the effects due to saliva poisoning through feeding and sucking by phloem-sucking
insects. (vi) It is suggested that 33.3% defoliation rate can be used to simulate damage of leaf-chewing insects at R3 stage
which is a critical period for leaf-feeder damages, and the loss rate of pod number per plant, 100-seed weight and seed yield
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per plant can be used as indicators of tolerance to leaf-feeding insects.

Keywords: Soybean; Leaf feeding insect; Defoliation rate; Growth stage; Agronomic traits; Seed quality traits
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Table 1 The ANOVA of agronomic and quality traits under different defoliation rate at different growth stages
75 S5 S F Variation source
PEAR X4 x A F M B > Byat At

Trait R4 R Block x Growth Ha %;iiqh stag:j; e

Block Growth stage vage T, Defoliation rate Defoliation rate E,
M PH/cm 57.30/0.70 134.70/ 1. 60 86. 70 78.10/ 5.60* * 8.90/0. 60 13.90
BRI % EBN 1.60/1. 30 0.90/ 0.70 1.30 0.60/ 2.10 0.50/1.70 0.30
Fe2ET5 R NMS 4.30/9.60* 1.80/ 4.00 0. 50 2.00/ 2.50* 0. 40/0. 50 0. 80
— R P 1. 80/0. 20 0.10/ 0.01 8.50 2.00/ 2.70* 0. 50/0. 70 0. 80
TR P2 4.20/1.20 7.20/ 2.10 3.50 21.80/10.60 * * 1. 50/0. 80 2.10
SRR P3 54.90/6. 60 * 40.10/ 4.80* 8.30 156.60/19. 60 * * 9.40/1.20 8.00
DU k; 5% P4 4.00/0. 60 2.60/ 0.40 6. 40 9.70/16.10* * 0.80/1. 30 0. 60
BARRIEEL PP 115. 80/4. 60 102.30/ 4. 00 25.40 455.80/27.30 % * 23.20/1. 40 16.70
F3JERIEL SNP 0.10/1.90 0.15/ 2.90 0.05 0.05/ 1.20 0.05/1. 10 0.04
HRLE HSW/ g 2.90/9.70 * 7.00/23.40 % * 0.30 1.80/ 3.20* 1.70/2.90 0. 60
HRR R YP/ g 4.76/4. 10 4.90/ 4.20 1.16 35.70/20. 40 * * 3.30/1.90 175.10
B A= PC/ % 0.53/ 2.10 0.02/ 0.08 0.25
g A& 0C/ % 0.45/ 2.60 0.18/ 1.06 0.17

PH EBN NMS Pl P2 P3 P4 PP SNP HSW . YP PC Fil OC 4} 5l ke A RBOMBE 228180 — RSB 388 —Dhie i, R S 8T |
BARRIER ORI FORCTE SRR R R B e AR E R R A S AR, R R B L B/ F (AR IR T FOR B

== oA 0..05 F10. 01 fY i K,

PH: Plant height; EBN Effective branch number; NMS: Nodes number on main stem; P1: The number of one-seed pods; P2 : The number of two-

seed pods; P3: The number of three-seed pods; P4: The number of four-seed pods; PP: Pod number per plant; SNP: Seeds number per pod; HSW .

100-seed weight; YP: Seed yield per plant; PC: Protein content; OC: Oil content. The same below. Data is expressed in the“mean square/ F value”

format, no “/” indicates the mean square.

“and * " represent significance at 0. 05 and 0. 01 probability level, respectively.
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Table 2 The effect of different defoliation rate on agronomic and quality traits

AR B4t Defoliation rate
Traits DO(0% ) D1(16.7% ) D2(33.3%) D3(50.0% ) D4(66.7% ) D5(83.3% ) D6(100% )
#E PH/em 63.0 a 60.2(4.4) ab 61.7(2.1) a 62.0(1.6) a 57.9(8.1) be 56.4(10.5) ¢ 57.6(8.6) bc
BRI EBN 1.9 a 1.9(0) a 1.4(26.3) a 1.6(15.8) a 1.5(21.1) a 1.3(31.6) a 1.5(21.1) a
FZETTH NMS 22.6 a 22.1(2.2) ab  22.1(2.2) ab 22.2(1.8) ab 21.9(3.1) ab 21.4(5.3) b 21.5(4.9) b
— R PI 1.3abe  1.6(-23.1)a 1.5(-15.4)ab 0.8(38.5) be  1.1(15.4) abc 0.7(46.2) be  0.6(53.9) ¢
“RIER P2 7.1a  6.4(9.9)ab  6.4(9.9) ab  5.5(22.5) bc  4.9(31.0) cd  4.2(40.8) de  3.4(52.1) e
=i JEE P3 18.9 a 18.5(1.6) ab 16.0(15.3) cd 16.3(13.8) be 13.7(27.5) de 12.0(36.5) e 8.9(52.9) f
Uk %L P4 4.1a 4.0(2.4) a 3.2(22.0) b 3.3(19.5) b 2.9(29.3) b 2.3(43.9) ¢ 1.6(61.0) d
PARESEEL PP 31.4 a 30.5(2.9) a 27.1(13.7) b 25.9(17.5) be 22.6(28.0) ¢ 19.2(38.9) d 14.3(54.5) e
T JERIEL SNP 1.9 a 1.9(0) a 1.9(0) a 1.9(0) a 1.8(5.3) a 1.9(0) a 1.7(10.5) a
H ki B HSW/ ¢ 13.8 ab  13.5(2.2) abe 13.5(2.2) abc 14.1(-2.2) a 13.7(0.7) ab 13.2(4.3) be 12.9(6.5) ¢
MRk YP/ g 82a  7.6(7.2)ab  7.1(13.5)ab  7.0(147) b  59(28.1) ¢  4.7(42.0)d  3.3(59.8) e
EARAGEPC/%  40.6a  40.7(0) a 40.6(0) a 40.6(0) a 40.7(0) a 40.6(0) a 40.7(0) a
WG Bk 0C/% 20.0a  20.1(0) a 20.0(0) a 20.2(0) a 20.2(0) a 19.8(0) a 19.7(0) a

[l —F T AN R /INE TR R B ik 2 8] 22 5 35 s ML Z MR R S5 0 R DO 77 76 10 35 22 5 A AR B 355 rp 207 D 5 DO AT LR A6 2k R

(%), T

Different lowercase on the same line indicate significant differences among defoliation rate. Bold means the defoliation rate is significant difference

with control DO in the trait. Numbers in parentheses are loss rate compared to DO( % ). The same below.
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Table 3 The agronomic and quality traits of soybean cultivar NN 99-6 under defoliation at different growth stages

Mok it = F M Growth stage
Traits Do V5 R1 R3 R5
Pk PH/ cm 63.0 a 56.3(10.6) a 58.4(7.3) a 60.0(4.8) a 62.8(0.3) a
43 A% EBN 1.9 a 1.3(31.6) a 1.5(21.1) a 1.9(0) a 1.5(21.1) a
F2ZET R NMS 22.6 a 21.7(4.0) a 22.2(1.8) a 21.6(4.4) a 22.0(2.7) a
— R JEEL PL 1.3a 1.1(15.4) a 1.0(23.1) a 1.0(23.1) a 1.1(15.4)a
ORIERL P2 7.1a 6.0(15.5) a 5.3(25.4) a 4.4(38.0) a 4.9(31.0) a
—RIIER P3 18.9 a 15.3(19.0) b 14.3(24.3) b 11.9(37.0) ¢ 15.4(18.5) b
VU IR P4 4.1a 3.0(26.8) a 3.2(22.0) a 2.4(41.5) a 3.0(26.8) a
PARIERL PP 31.4a 25.4(19.1) b 23.8(24.2) b 19.6(37.6) ¢ 24.4(22.3) b
H e %L SNP 1.9 a 1.8(5.3) a 2.0(-5.3) a 1.8(5.3) a 1.8(5.3) a
FRLE HSW/ g 13.8 ab 14.1(-2.2) a 13.8(0) ab 13.4(2.9) b 12.6(8.7) ¢
Yk YP/ g 8.2 a 6.3(23.2) b 6.5(20.7) b 5.2(36.6) c 5.6(31.7) ¢
EAF AR PC/% 40.6 a 41.0( -1.0) a 40.5(0.2) a 40.4(0.5) a 40.9( -0.7) a
MRS A & 0C/% 20.0 a 20.2( -1.0) a 20.2(-1.0) a 19.9(0.5) a 19.6(2.0) a
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Table 4 Correlative analysis of agronomic, quality traits and defoliation rate
By L EE ofm% ko TR SR DUk Bk g . bk EAK
2N L BRE v e e . e . IR S A - e
Trait Defoliation WEC R e e e I I RS HSW FE iy
rai
rate NMS  EBN Pl P2 P3 P4 PP SNP YP PC
¥kEs PH -0.56**
F2EPEINMS -0.62*%0.60" *
F A% EBN —0.36  0.37 0.34
—RIFERCPL —0.63%70.26 0.43* 0.31
TORIEEC P2 -0.84%%0.33 0.64%% 0.21 0.72%*
SRIYERCP3 —0.84%*0.53**  0.61"* 0.16 0.64** 0.88**
PURIFERC P4 —0.82%%0.48%* 0.72** 0.30 0.70** 0.82** 0.88**
BRRSERC PP —0.8770.49%*  0.65"* 0.21 0.73%* 0.94"* 0.98** 0.92**
RIERFLSNP -0.30 0. 14 0.21 0.13 0.15 0.37* 0.33  0.31 0.34
EHREHSW  -0.26 -0.27 0.19 -0.13 0.13 0.45* 0.26 0.16 0.29 0.25
PR YP —0.83°70.46° 0.64** 0.21 0.65** 0.91** 0.91** 0.84** 0.93** 0.59**0.42*
HHFESEPC 0.07 -0.16 0.04 -0.17 0.26 0.09 0.05  0.05 0.08 -0.49 0.11 -0.07
Mg EE OC  -0.26 -0.23 0.14 -0.15 0.13 0.3¢  0.34 0.3l 0.34  0.05 0.54** 0.32 -0.05
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