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Abstract: Three traits related to lodging, pushing resistance of the base stalk (PRBS), breaking resistance of the

first inter-node below ear(BRFI), and vertical root pulling resistance(VRPR) were evaluated in this research. The re—

sults showed that the three traits of inbred lines were significantly correlated to each other, and the PRBS of hybrids

was significantly correlated to their BRFI. For both inbred lines and hybrids, stalk diameter was a main factor affecting

to PRBS and BRFI, and stalk normal breaking stress was significantly correlated with BRFI. For hybrids, stalk elastic

modulus was significantly correlated with PRBS. The PRBS, BRFI, and VRPR of inbred lines at tassel emerging stage

were significantly correlated with that at grain filling stage. Inbred lines from Lancaster group were poorest in these

traits among all investigated germplasm, while all other groups were more diverse including inbred lines good in some

of the traits. The PRBS and BRFT of hybrids were significantly correlated with the corresponding trait means of their

parents.
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Fig.1 Distribution of PRBS and BRFI of maize hybrids
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Table 1  Means of PRBS and BRFI of hybrids at grain filling stage N
HAEFh kil ik )] AR Fp bt Pt
Hybrids BRFI PRBS Hybrids BRFI PRBS
4.5 936 219.96 21.45 £.246003 143.64 16.76
£.1.9032 212.12 29.48 A&k 108 142.77 22.51
£.018013 194.28 22.35 Wik 1% 142.58 24.78
UL 36 192.16 23.64 #6006 141.06 23.36
MC1006 181.54 20.89 KE 12 130.03 20.65
.00 98] 175.90 19.56 b3 210 129.71 20.40
Bk 661 175.43 26.00 e 105 128.95 17.28
148009 174.08 22.20 KE 26 127.73 26.20
££.1A.9002 171.85 21.00 PR 958 126.50 17.65
#0937 171.60 18.41 ND622 122.44 16.79
B 605 166.89 20.79 1T 527 119.93 19.16
1751565 162.98 22.83 519006 117.69 16.55
ND8918 162.36 22.14 5.1 6028 113.32 14.41
MC112 157.81 22.01 R 20 111.88 18.10
il 1224 155.70 27.49 41 601 110.73 14.18
106071 153.98 18.80 ND625 98.67 14.13
MC210 153.00 21.56 T 662 98.39 11.94
B 736 151.84 20.78 K95 84.70 18.60
FREA 2260 151.20 21.28 T 257 67.47 13.05
6041 149.42 20.24 ZB138 66.02 18.93
Jrix 50608 148.09 28.49 i 516 62.46 20.92
B 701 144.51 14.40 FREAL 1003 60.54 20.34
.14 818 144.11 16.19
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Table 2 Means of PRBS, BRFI and VRPR of inbred lines at grain filling stage N
EEES ikl Bt T A7) SRS i ik A I
Inbred lines BRFI PRBS VRPR Inbred lines BRFI PRBS VRPR
#1106 190.07 31.96 113.58 7} 340 120.48 11.17 105.32
T 40 189.89 18.58 106.43 i 314-8 119.65 11.41 102.32
I 24 177.10 9.62 134.31 LX9311 118.54 13.73 84.42
il 3113 169.63 26.27 125.93 K11327 117.52 7.15 66.60
HR225 166.06 16.01 105.79 LX00-6A 116.27 13.78 92.97
178 165.95 20.92 102.06 H21 115.12 7.11 74.67
LX001-1 162.41 25.22 120.50 I 404 112.45 8.68 72.35
K12 161.42 12.72 82.93 Q4401 111.79 6.16 69.18
#C 160.77 16.20 108.84 iL 7980 110.44 12.75 101.06
835 156.52 14.16 98.06 H 330 110.30 6.66 80.96
DH351 154.82 13.01 89.13 V& 92-8 108.53 6.71 60.38
H53 154.70 8.03 66.59 9223 106.97 13.79 91.81
Q3925 153.11 15.48 111.49 9058 106.46 9.70 72.68
2 92-6 150.05 12.43 77.71 1L 4366 103.39 10.33 89.85
xh0121 145.93 12.76 98.68 71101 102.44 8.26 77.87
Q
3% 319 145.64 11.58 85.97 A2252 100.60 10.36 93.39
X1902 144.41 8.13 90.50 DH372 100.40 17.91 115.30
LN518 143.55 9.85 79.82 JH2631 98.88 11.63 89.62
LX03-2 143.41 16.03 140.40 L.X9801 98.35 7.05 89.10
1.X2394 141.03 16.39 120.76 6110 9491 7.53 80.72
K1565 139.36 17.86 121.14 A6101 94.58 10.68 67.12
953 138.48 8.64 77.36 QX508 91.76 6.79 70.15
Q4608 137.89 9.17 84.14 LX2111 88.71 12.48 101.83
NC300 137.73 12.75 124.04 1 73-1 86.48 8.47 77.78
k137 137.17 16.81 104.20 C8605-2 86.36 13.56 84.31
1.X3999 137.04 13.78 116.92 872 84.58 10.47 64.28
i 3162 134.30 15.93 84.98 7} 9046 80.54 15.84 123.27
Q3707 129.41 12.68 92.04 LX1124 76.91 7.52 72.27
Df02 128.26 12.54 101.44 LX006-B 75.57 11.32 108.24
58 128.17 8.96 75.83 FX01 75.27 5.30 67.09
5 119 124.78 9.39 74.41 LN287 64.49 493 54.90
S122 124.44 16.78 101.18 713124 62.64 3.02 71.83
J} 598 122.98 12.55 102.35 LX3189 58.38 10.73 78.69
8205 122.21 6.53 91.58 457-1 48.00 2.84 79.27
QX901 122.09 18.80 98.79
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Table 3 Correlation coefficients between PRBS, %%B?fﬂ*ﬁjj Ejﬂij‘ﬂjj I'ﬂ*ﬁ%%;&ﬁ% , T{%tﬁ/ﬁﬁ il
BRFI and VRPR of inbred lines TES 1433531 0.622 F1 0.642(3 3),
WO e HEA I 2.3 BXEANEAEHEHEXHER
Ttem Emerging stage Filling stage EE*E@%%ﬁ*%EP , fﬂﬁ%ﬁtﬁﬁﬁﬂtﬂﬁﬁ%
PRBS-BRFI 0.520%% 0.579%* EREJTHRIE T — 2D nai, 78 BRI S0 R S 00T
PRBS-VRPR 0.622%* 0.642+* 3 AR AR T X — (G 4), N
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Table 4  Comparison between PRBS, BRFI and VRPR of inbred lines at tassel emerging stage and that at grain filling stage

FEERT  Emerging stage

WEHH] Filling stage

RIFEB R B3R

nbred lincs of different groups LIS LN KL el Sy e ok
PRBS BRFI VRPR PRBS BRFI VRPR

J) 3124 2.49 55.38 48.21 3.02 62.64 71.83

3% 319 6.52 106.80 64.03 11.58 145.64 85.97

# 58 6.04 121.71 56.00 8.96 128.17 75.83

H21 427 98.58 38.56 7.11 115.12 74.67

F} 598 10.54 102.23 79.52 12.55 122.98 102.35
LX2394 7.46 85.59 55.35 16.39 141.03 120.76
LERH AR IE 7.83 98.40 61.36 12.09 121.57 91.91
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Table 5 Correlation coefficients between PRBS and BRFI of inbred lines with their stalk diameter and mechanical characters
i H Eilipie] R
Ttem Emerging stage Filling stage
PRBS-SBD 0.583%* 0.742%*
PRBS-SEM 0.264%** 0.161
BRFI-FID 0.613%* 0.650*
BRFI-SNBS 0.286%* 0.305%*

e g+ 3, SBD R ZEAF A EAS s SEM Sy Z5FF M it s FID Sl NS IRIELAR ; SNBS Sy R 5 IBLdromeE .
Note: ** represented the extreme significant. SBD: stalk base diameter; SEM: stalk elastic modulus; FID: first inter-node diameter; SNBS: stalk

normal breaking stress.

24 AEEBHBXRMEBEIEKNES

MR A 52 R 3 DHUEIHIRF I, %
AFIZEFEERES B 2RI T 028000, 45 R,
AFIZEHEEAEPEAR EAFAEZE R £ 3 NIRE 1L
PR E 22 R R R T R SR () 2),
TRARLLBFER P R#ERY 3 D HTEIPER (A . X st
SR IRORLLE A P REAEPUEITER DA

PLHGTIR

P B — R B 3 PRI A S, %
A F SRR AR IR, K 6 F T
FORE 3 AEIRBOAE, 76 3 IR EER 22 Rk
FEREAL, HALERR P AR B AR TR DS
M R BUA 1B AR AL B3 AR
FUEZ , Al LA PR DU PRS2 25 R AT RN R



74 Ok B £ 20 4

2
a2

2 20 = 200
£ g
21 Z 150
,‘é 10 %100
%ié 5 ’_T_‘ = 50
= RN NS
W O - e 0 )
£ ow ® & # e i i@
g ® & € ~ H = &
£ X = 2 I
= ES
juig
=

A Germplasm group

1_

R R [

2R Germplasm group

)

B
ks )

i
=
RTA
A1l

mxg%

Pt :H
W FI(N) VR
oRE2%3
I H
ERNMEE [

MR Germplasm group

B2 AREFMABEAXFERPZETEN ETTEGH A RS FHELER
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Table 6 Ranges of PRBS,BRFI and VRPR of heterotic groups at grain filling stage N
g2 A bt S bidr 11 R
Heterotic group PRBS BRFI VRPR
= RETRRHE 3.02 ~ 6.66 62.640 ~ 110.30 71.83 ~ 80.96
L PO 6.71 ~16.20 84.580 ~ 177.10 60.38 ~ 140.40
B fERE 2.84 ~25.22 48.000 ~ 162.41 54.90 ~ 123.27
LISt 6.16 ~ 16.39 75.570 ~ 153.11 69.18 ~ 120.76
P #f 8.13 ~20.92 94.575 ~ 166.06 67.12 ~ 124.04
R LT BT 11.17 ~ 18.58 120.480 ~ 189.89 102.35 ~ 106.43
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