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Relationship between brace root traits and lodging resistance of maize

YU Dawei,ZHU Meng, YUN Haiyan

(College of Agronomy s Northwest A&F University Yangling , Shaanzxi 712100, China)

Abstract: [Objective] This study analyzed the relationships between brace root traits and lodging re-
sistance of maize to provide basis for lodging resistance breeding. [Method) A total of 190 maize inbred
lines were used to investigate brace root angle and brace root number inserted soil and their correlation
with lodging grades was analyzed by contingency analysis method. The brace root angle,brace root number
inserted soil, brace root diameter and brace root depth of two groups with different lodging resistances were
also compared. [Result] The Chi-square values of correlation test in contingency analysis of brace root an-
gle and brace root number with lodging grades were y*=23. 261 and y*=13. 023, reaching extremely sig-
nificant and significant levels,respectively. Wider brace root angle and more brace number led to stronger
lodging resistance. In the same environment, brace root angles of all lodging-resistant inbred lines were wi-
der than those of lodging-sensitive ones and the differences among the two groups were significant except
for inbred lines R1 and S3. Both brace root number of the first layer and total of the lodging-resistant in-
bred lines were generally larger than the lodging-sensitive ones. The average diameter and depth of brace

roots of lodging-resistant maize inbred lines were larger than lodging-sensitive ones without significant
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difference. [Conclusion) There were closely positive correlations of brace root angle and brace root number

with lodging resistance. Thus,it is suggested to select maize inbred lines or crosses with wider brace root

angle and more brace root number and consider brace root diameter and brace root depth for effective selec-

tion of breed lodging resistant varieties.

Key words: maize breeding;lodging resistance;brace root
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Table 1 Correlation between brace root angle and lodging grade in maize
SR A B i br RGN Lodging grade At
Brace root angle grade Index 0 1 2 3 Total
WMEEHRFL Observed number 12.0 8.0 23.0 11.0 54.0
<30° FRIS R E Theoretical number 15.3 14.8 19.6 4.3 54.0
KRB L]/ % The ratio of number 22.2 14. 8 42.6 20.4 100. 0
WM EE R EL Observed number 29.0 35.0 36.0 4.0 104. 0
30°~60° PEIE ¥R # Theoretical number 29.6 28.5 37.8 8.2 104. 0
BB/ % The ratio of number 27.9 33.7 34.6 3.8 100. 0
WLEL L Observed number 13.0 9.0 10.0 0.0 32.0
=>60° H i3 R Theoretical number 9.1 8.8 11.6 2.5 32.0
B/ % The ratio of number 40. 6 28. 1 31.2 0.0 100. 0
T« WL SR BCHR 52 Bn WL 4 BR 50 5 00 B B89 =R FH 91 56 20 40 BT 2R 15 199 S0 Rk 5 o 5 L 1) i 25 880 4R 8531 %) SO 438 e 50 o 32 AR AR A B 0 SRk

B, % 30,

Note:Observed number refers to the actual number of observed plants,theoretical number refers to the expected number obtained by con-

tingency analysis,and the ratio of number refers to the proportion of observed number of each lodging grade in different brace root an-

gle grade. The same table 3.
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Table 2 Differences in characteristics of brace roots among different maize inbred lines
X % EKALE ’T%jifﬂ;i/t(") A’ﬁtﬁﬁ%%%& ]iraceArool number _ AAEMRER/mm SAEREE/em
Region Inbred line 1R 2R it Br'ace root Brace root
angle First layer Second layer Total diameter depth
S1 35.0+1.4 ¢ 7.04+0.4d 6.64+0.4 c 13.640.7 ¢ 3.640.2 cd 18.940.8 ¢
S2 26.7+1.7d 7.3+0.9d — 7.34+0.9d 2.94+0.1d 20.5+0.8 ¢
S3 46.2+2.4 b 12.54+0.5 be — 12.5+0.5 ¢ 4.240.1 be 13.14+0.5d
Wk St 32.740.9cd  10.84+0.5 ¢ - 10.840.5 ¢ 5.440.2 a 19.84+3.6 ¢
Yangling R1 51.7+2.1b  14.040.5 b 16.240.9 a 30.240.7 a 4.6%0.2 ab 23.640.7 ab
R2 69.0+1.9 a 14.24+0.9 b 15.040.7 a 29.2240.9 ab 4.340.1 be 24.7+1.0 a
R3 61.7+1.7 a 14.24+0.9 b 15.040.7 a 29.2740.9 ab 5.34+0.2 a 21.6+1.0 be
R4 68.3+1.7 a 19.34+1.3 a 14.340.3 a 33.7*t1.2a 4.24+0.1 be 20.0+0.4 ¢
S1 27.8+1.2d 9.3+1.3 ¢ 6.0+0.5b 15.3+0.8 b 3.84+0.2d 20.1£0.5 cd
S2 40.3+1.5 ¢ 9.8+0.5 be - 9.8+0.5¢ 3.9+0.1d 21.740. 8 be
S3 43.741.0 be 11.440.6 b — 11.440.6 ¢ 5.040.1 ab 13.24+0.5 e
= S4 30.8+0.7d 11.64+0.6 b - 11.640.6 ¢ 4.84+0.2 be 18.84+0.6 d
Sanya R1 46.0+1.2 b 14.14+0.6 a 15.340.4 a 29.440.9 a 5.140.2 ab 23.0+£0.5 ab
R2 59.0+1.6 a 14.6+0.5 a 14.840.6 a 29.4+£0.8 a 4.540.2 cd 25.340.9 a
R3 60.6+1.1a 14.540.5 a 13.14+0.8 a 27.6+£1.0 a 5.64+0.1a 22.2+0.7 be
R4 56.1+1.3 a 15.640.5 a 14.24+1.1 a 29.8+1.3a 5.040.1 be 19.04+0.6 d

T L R U RPR R A AR 2. RAIEE B AR A NG TR R R AN £ oK 1 38 R 2 0] 28 5 2% (P<<0. 05)33. — R i%
SRR 054 SUEMUA I AR AR AT A R SR 50 1 2 SR

Note: 1. All the traits of brace roots listed in the table refer to brace root inserted soil; 2. Different lowercase letters indicate significant

difference among different inbred lines (P<C0.05) ;3. — indicates that the number of brace roots is 0;4. Brace root angle,brace root

diameter and brace root depth refer to the values of the first layer.
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Table 3 Correlation between brace root number and lodging grade in maize

SRS Hebi TSN Lodging grade it
Brace root number grade Index 0 1 2 3 Total
W ZZ#EEL Observed number 7.0 5.0 15.0 6.0 33.0
4~10 P& #EEL Theoretical number 8.5 9.9 12.0 2.6 33.0
BB B/ % The ratio of number 21.2 15.2 45.5 18.2 100. 0
WLEEHEEL Observed number 34.0 47.0 50. 0 8.0 139.0
11~16 FHE ¥R %L Theoretical number 35.8 41.7 50.5 11.0 139.0
KRB/ % The ratio of number 24.5 33.8 36.0 5.8 100. 0
WLEL#E B Observed number 8.0 5.0 4.0 1.0 18.0
17~22 FEIE#R B Theoretical number 4.6 5.4 6.5 1.4 18.0
MRECHL B/ % The ratio of number 44,4 27.8 22.2 5.6 100. 0
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Fig. 3 Lodging rate of maize with different brace root numbers
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