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Analysis of the Number of Vascular Bundles in the Uppermost
Stem of Different Maize Inbred Lines
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Abstract: The number of vascular bundles in the stem is a key factor that affects the nutrient transport
and the lodging resistance in maize. Here we deployed an association panel including 172 maize inbred lines to
analyze the difference between the number of small vascular bundles (NSVB ) and the number of large vascular
bundles ( NLVB ) in the uppermost internode of maize stem, followed by the multiple comparison analysis to learn
about the difference and the trend in the number of vascular bundles among different heterosis groups. The results
showed that coefficients of variation of NSVB and NLVB in the uppermost internode in different inbred lines
were 16.67%~21.69% and 25.83%~32.19%, respectively. The highly significant differences on either of NSVB
and NLVB were revealed in different inbred lines. The broad-sense heritability on NSVB and NLVB was 78.87%
and 82.58% respectively, while a significantly positive correlation on NSVB in relative to NLVB was observed.
Both NSVB and NLVB represented a similarity on the tendency in different heterotic groups ( Lancaster<Reid<P
group<Lvda Red Cob<Tangsipingtou. Collectively, this study represented a preliminary understanding of the
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genetic variation in the number of vascular bundles in different maize inbred lines, and laid a foundation for future

quantitative trail locus ( QTL ) mapping and gene cloning.

Key words: maize; inbred line; stalk; the number of small vascular bundles; the number of large vascular

bundles
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Fig.1 Vascular bundle structure of different varieties
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Table 1 Statistical analysis in the number of vascular bundles

FAV IR A7 BB 25.83%~32.19% 5 /NAEAE R
BH A RN 16.67%~21.69%., /N4 FEHTE 3
DIEET, RBIE 5300 R 57.87 1~.62.16 1>, 67.56
A, 255 AR, AW/ NAEAS AU H A2 PR A A K
KA HB H R ABUE2E 7/, 50518 6122 4-.61.53
A~ 61.57 A, RUIKAEE HEL H ZAEEH M/

PER 785 ¥if brifE2s A2 S e U A ZHR (%)
Trait Environment Mean SD Range Skewness Kurtosis cr
/NEEFECH NSVB 2017B 57.87 10.11 34.00~86.00 0.13 0.06 17.47
2018X 62.16 10.36 38.50~91.50 0.23 -0.05 16.67
2019B 67.56 14.66 37.25~120.50 0.78 0.49 21.69
RAAEHECH NLVB 2017B 61.22 15.81 28.00~106.00 0.34 0.14 25.83
2018X 61.53 16.32 16.00~107.50 0.36 0.33 26.53
20198 61.57 19.82 22.50~132.50 0.62 0.25 32.19

B: R ; X 4

B: Baoding, X: Xinji. NSVB: The number of small vascular bundles, NLVB: The numbers of large vascular bundle.The same as below
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Table 2 Combined variance analysis in the number of vascular bundles

AR SRR 78775 i) B Wt x EH HhE x HEZ R B4 x AR T Xk
Source of variation Environment Repeat Lines Environment x Repeat ~ Environment x Lines ~ Repeat x Lines (%)W
INEEFELA NSVB 3047257 2285 22577 4.878" 4771 0.880 78.87
KAEE R H NLVB 0.228 5774 25.112"7 0.343 4374 0.981 82.58

U FORTE 0.01 AP L2 FORTE 0.001 KPS RE, T

" indicated significance at 0.01 levels, " indicated significance at 0.001 levels, /’: The broad-sense heritability. The same as below
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The plots on the diagonal line show the phenotypic distribution of each trait as indicated, the values above the diagonal line are

Pearson-correlation coefficiencies between traits, and the plots below the diagonal line are the scatter plots of compared traits.
a-c stands for Baoding in 2017, Xinji in 2018, Baoding in 2019, respectively. The number followed character,

1-2 stands for the numbers of small vascular bundle and the numbers of large vascular bundle, respectively
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Fig.2 Correlation analysis of vascular bundles
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Table 3 Combined variance analysis of the number of small vascular bundles

s Sl EZ8E G F3CH Wi x A W x AR 2 ox HZ A
Source of variation Environment Repeat Lines Environment x Repeat ~ Environment x Lines Repeat x Lines
Jilk K4 H Lvda Red Cob 14346 0.007 11.384™ 2.333 2.622" 0.752
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P % P group 72207 2.461 29.104™ 1.663 5.985" 0.721
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Table 4 Combined variance analysis of the number of large vascular bundles

A SR EZ8: G-l A3 & Wi x BR W x AR fE x AR
Source of variation Environment Repeat Lines Environment X Repeat ~ Environment x Lines Repeat x Lines
Jilk K4 Lvda Red Cob 2.160 0.497 15857 1.590 2.506" 1.175
JE VY3 Tangsipingtou 1.158 2.165 8.114™ 3.525 3.555™ 0.680
F SR Reid 2.645 1.402 33.167" 1.032 5.243™ 0.990
P #f P group 8.293" 1.048 17.109™ 0.411 2.493" 1.026
= RWiHF Lancaster 0.370 1.618 28.822"" 0.666 6.869"" 1.152
IRA#E Mix group 15.433™ 0.535 23.963™ 1.592 8.144™" 0.797
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Fig.3 Boxplot of number of vascular bundles
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Fig.4 The radar map of the distribution of the number of vascular bundles in different subpopulations
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