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Correlation Study of Lodging Resistance and Plant Height,
Panicle Traits in Foxtail Millet
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Abstract : Lodging is an important factor limiting yield increaseing in crops,while plant height, panicle length,
panicle diameter, grain weight per panicle are closely related to yield. So clear deciphering the relationship between
lodging resistance and these yield-related traits is important for launching lodging resistance , high-yield breeding in
foxtail millet. In this study,41 foxtail millet cultivars were selected to investigate seven traits including lodging in-
dex, plant height, panicle length, panicle diameter, branch number per panicle, grain number per branch and grain
weight per panicle. The results indicated that all the 7 traits showed significant difference among 41 foxtail millet
cultivars ,and except panicle diameter, the remaining 6 traits showed rich genetic variation. Correlation analysis
showed that some negative correlation was existed between lodging index and plant height,but not reach a significant
level. Some positive correlation was existed between lodging index and panicle length, branch number per panicle,
grain number per branch, grain weight per panicle, but only positive correlation between lodging index of second
basal internode and panicle length reached significant level. Correlation between lodging index and panicle diameter
was complicated. Some negative correlation was existed between lodging index of the first, third basal internodes and
panicle diameter,but a positive correlation was existed between lodging index of the second basal internode and pan-
icle diameter. Though they both didn’ t reach significant level. A significant or very significant positive correlation

between plant height and panicle length, panicle diameter,branch number per panicle, grain weight per panicle was
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existed. A very significant positive correlation among panicle length, panicle diameter, branch number per panicle,

grain number per branch and grain weight per panicle was existed. The results above indicated that within a height

of 80 cm,increasing plant height wouldn’ t weaken the lodging resistance of foxtail millet. Lodging resistance of the

second basal internode played a key role in lodging resistance of the plant,which should be attached great impor-

tance in lodging resistance , high-yield breeding of foxtail millet.

Key words : foxtail millet; lodging index; plant height; panicle traits
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Table 1 41 foxtail millet cultivars used in this study
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1 WA 5 12 A9 5 23 K325 34 #505-2
2 WA S 13 WA 185 24 HK15 35 U 04-4705
3 #4595 14 212 25 HBE1LS 36 2 04-4852
4 &85 15 Al 26 N 37 2 04-5014
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Table 2 Significance test of the investigated traits among different millet cultivars
PR A 5 SR R S5 A ¥y FAH AR P
Traits Variation sources SS df MS F-value P-value
K ZH 1A 1505.919 40 37. 648 7.371 0. 000
Panicle length HN 1772. 252 347 5.107
B 3278. 171 387
T 2 1| 97.738 40 2.443 5.289 0. 000
Panicle diameter HKN 160. 317 347 0. 462
% 258. 055 387
3] 2 [ 28594. 735 40 714. 868 7.229 0. 000
Plant height HHN 34315. 479 347 98. 892
JEb e 62910. 215 387
T4 %% Branch number per panicle 21 1] 81748. 493 40 2043.712 15. 064 0. 000
4N 47077. 063 347 135. 669
B 128825. 557 387
Tk & 2 18] 11125. 738 40 278. 143 2.935 0. 000
Grain number per branch A 32880. 105 347 94.755
=R 44005. 843 387
PL:y AN ZH A 431,257 40 10. 781 3.503 0. 000
Grain weight per panicle HH 1068. 060 347 3.078
PS84 1499. 317 387
51 W EIREE S 2117 6.676 40 0. 167 7.355 0. 000
Lodging index of the first basal inter- HH 7.874 347 0.023
node Rk 14. 550 387
552 P EIRAE S 2 [ 9.526 40 0.238 8. 347 0. 000
Lodging index of the second basal in- HHN 9.900 347 0. 029
termnode PER 19. 426 387
553 WHEIRFEEL ZH[A] 18.288 40 0.457 4.758 0. 000
Lodging index of the third basal in- il 33.345 347 0.096
termnode M 51.632 387
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Table 3 Correlation analysis of lodging index, plant height and panicle traits
e e 3R
WG BEE() TR PR ey,
o HR(x)  EHL(x)  HRE(xy) P (x,) HR(y,) THRL(y,)
PR X ZREL Branch grain Lodging
. Panicle Panicle Plant grain weight  Lodging index Lodging index
Traits cv number number index of the
length diameter height per panicle of the first of the second
per panicle  per branch third basal
basal internode basal internode
internode
K (x,) MXFE  1.000 0. 650 ™ 0.724™ 0.320 " 0. 144 0.207 0. 096 0.122° 0.016
B 0. 000 0. 000 0. 000 0. 005 0. 000 0.058 0.016 0.752
N 388 388 388 388 388 388 388 388 388
TR (x,) HHIE R 0.650  1.000 0.645™ 0.203 ™ 0.169 0.209 * -0. 006 0.017 -0.079
B 0. 000 0. 000 0. 000 0. 001 0. 000 0. 907 0. 740 0.122
N 388 388 388 388 388 388 388 388 388
R (x5) MXRE 0.724™  0.645" 1. 000 0.281 " 0.095 0.129° -0.083 -0.039 -0.039
2k 0. 000 0. 000 0. 000 0. 063 0.011 0. 101 0. 446 0. 447
N 388 388 388 388 388 388 388 388 388
FEIS R (x,) MXEFRE  0.320° 0.203" 0.281" 1. 000 0.170" 0.362™ 0. 037 0. 020 0.015
2 0. 000 0. 000 0. 000 0. 001 0. 000 0. 468 0. 691 0.769
N 388 388 388 388 388 388 388 388 388
RA(xs)  AMERE 0.144™  0.169™ 0. 095 0.170 " 1. 000 0.861" 0. 096 0. 053 0.034
B 0. 005 0. 001 0. 063 0. 001 0. 000 0. 059 0.295 0. 503
N 388 388 388 388 388 388 388 388 388
MR (x,)  MHRERE 02077 0.209™ 0.129° 0.362" 0.861" 1. 000 0.077 0. 020 0.023
2k 0. 000 0. 000 0.011 0. 000 0. 000 0.129 0. 694 0. 657
N 388 388 388 388 388 388 388 388 388
%1 CWER MEREC 0096 -0.006 -0.083 0.037 0. 096 0.077 1. 000 0. 600 " 0.492"
E(y,) B 0. 058 0. 907 0. 101 0. 468 0. 059 0.129 0. 000 0. 000
N 388 388 388 388 388 388 388 388 388
$ 2 WEk MXERE o0.1220 0.017 -0.039 0. 020 0. 053 0. 020 0. 600 ** 1. 000 0.511°
8 (y,) M 0.016 0. 740 0. 446 0. 691 0.295 0. 694 0. 000 0. 000
N 388 388 388 388 388 388 388 388 388
953 WEMR MXRE 0.016  -0.079 -0.039 0.015 0.034 0. 023 0.492™ 0.511™ 1.000
R (y) 2 0.752 0.122 0. 447 0.769 0. 503 0. 657 0. 000 0. 000
N 388 388 388 388 388 388 388 388 388

IREZFEKFER P<0.05, " fLEBEAFN P <0.01
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Table 4 Regression analysis
) JerifEfL ZE eprifEfe BB bR ER 22 FrRifEfL R AL
b . . T SLFHERR P (1
Nonstandardized Standard error of Standardized
Model t-value P-value
coefficient nonstandardized coefficient coefficient
1 W 0. 331 0.051 6. 506 0. 000
SN 0. 009 0. 004 0.122 2.415 0.016
2 Wi 0.453 0. 060 7.563 0. 000
[E8S 0.024 0. 006 0.315 4.378 0. 000
VR -0. 005 0.001 -0.267 -3.708 0. 000
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Table 5 Decomposition of simple correlation coefficient
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