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Diversity Analysis of Stalk Traits in Maize Inbred Lines in China
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Abstract: To study stalk characteristics and diversity of different main groups on maize in China is an
important step for harvesting maize by mechanical means. In this study, seventy common maize inbred lines,
derived from five groups of Lancaster, PB, Sipingtou, Liida Red Cob and Reid respectively, were using to
investigate their stalk-related traits, i.e. stem height ( SH ), ear height ( EH ), ear position coefficient ( EPc ), stem
node number ( SN ), ear node ( EN ), ear node coefficient ( ENc ), internode length of ear ( IL ), internode diameter
of ear (ID ), stem fresh weight (FW ) , stem dry weight( DW ) , brix and moisture content( MC ). A higher
phenotypic variation existed in Sipingtou and Liida Red Cob group, both of which are the local germplasms in
China. At the filling stage, the moisture content of maize stalk became stable. A significant correlation in maize
plant height and internode length was observed, while the number of internodes between ear and tassel was
relatively constant. The sugar content of maize stalk was correlated to the length of internode, the diameter of stem
and the location of ear. It's more effective through lowering ear locating node to reduce ear height. Furthermore,
maize stalk exists distint characteristics among different groups. For examples, Lancaster group has less stem
node, Reid group has greater internode diameter while PB group has less one, Liida Red Cob group has greater

internode diameter and less internode length, Sipingtou group has shorter stem, less brix and dry weight. There
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has strong heterosis of biomass and grain yield in Lancaster x Sipingtou and Lancaster x PB. Its an alternative

strategy of mechanization breeding utilizing China local germplasm with the longer internode and the lower ear

node. These results could provide important reference for maize breeding.
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Table 1 70 maize inbred lines and their source
i L H U5 KHE ||F 2 A5 ESi
No. lines Source Group ||{No. lines Source Group
1 i 419 B68Ht x Mo17 Lan |36 444 AG619Ht1 x #HPU SPT
2 416 404 x Mol17 Lan |37 £ 7-2 (#HPU x #E95) x S901 SPT
3 DY -419 B68Ht x Mol7 Lan ||38 JE Y-k URESS S SPT
4 412 Mol7 x 4 09 Lan |39 7 81162 F1 340 R R R LRC
5 Mol7 C103 x CI 187-2 Lan ||40 F} 360 ( F%lik 9 x AFEEAK)F, fall LRC
6 % 12 Mol7 B KL & Lan iL 138 F1 340 x K35 48 LRC
7 JF 1324 (Mo17 x NN14BHt ) x Mo17 Lan |42 £5 31 A 330 R4 aFh LRC
8 DI85 Mo17 x B37 x Mo17 Lan |[43 #11-8 330x 1A B LRC
9 495 (Mo17 x C105) x Mol7 Lan |[44 GF 707 223 601 x 340 LRC
10 1002 # 63 x Mol7 Lan |[45 w118 i 23 x AT LRC
11 7 1037 WY x YR Lan |[46 CA091 (505/02 x 7091 ) x 7091 LRC
12 C649 Mol7 x 457 Lan |[47 # 35 (138 x #22) x 4 52106 LRC
13 R18 F[E P78599 Z4Ac ik PB |48 72 e[ I FFREAR LRC
14 89-1 FE [ P78599 A3k R PB |49 g 273 81162 x J} 340 LRC
15 SH15 P78599 PB |50 E28 (AG619Ht1 x i€ 9 5& ) x Jik 9 % LRC
16 459 P78599 PB ||51 i L5 i T UZE Sk LRC
17 #1988 P78599 PB |52 5 92 JFF% 122 x 1137 LRC
18 3 319 F2[E P78599 A sSFfiisk 5 PB |53 I 478 8112 x ¥k 5003 Reid
19 £H# 29 JE [ P78599 AAcAhik & PB ||54 Us112 Tl J Ak £ Reid
20 137 6JK1118 PB ||55 488 U8112x ik 5003 Reid
21 AR 178 S P78599 ZRASHhk PB ||56 7922 M P3382 TR Reid
22 P138 F[E P78599 445 ik PB ||57 812 8112 F AL S E T Reid
23 3130 FE [ P78599 A3k R PB ||58 il 5114 #7922 x 1k 5003 Reid
24 T A-034 Mol7 - x 78599 PB |[59 B234 9046 x 478 Reid
25 o1 F [ PN78641 Z28Fhik R PB |60 T 68 S [E P78599 ZuALFfiidk 2 Reid
26 P} 25 J[E P78599 Jusc ik &R PB i1 6082 5003.7922.8112. %8 32.N46.B73 iitA  Reid
27 J1 599 F2[E P78599 A scFhisk 5 PB ||62 iT 2345 £k 7922 x I 5003 Reid
28 w136 S P78599 ZASFhik PB ||63 832 PN3382 Reid
29 LY TV HH ] ik SPT ||64 7 046 9046 75 53 Reid
30 CN962 R SPT ||65 Py 387 (Mo17 x U8112) x Mol7 Reid
31 B (HPRBLT x BRI ) x B SPT |66 D387 Mol7 x L105/8112 Reid
32 ey (FEHY x [ 334) x #HEY SPT |67 i -D105 L18 x 340/L18 Reid
33 335 WY x REMHEZL 142 SPT ||68 8129 8129 Reid
34 Py -279 BRI x 428 SPT |69 TS6278 M 602 x 478 438, M1 22, F1 28 Reid
35 D # 212 D729 x #EhL SPT ||70 # 58 478 MR F Reid
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Fig.1 Scatter plot of phenotypic traits of corn stalk
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Table 3 Correlation analysis of stalk traits in maize inbred lines
[EZN X B BMUR O ZETEC BT BITAR O BEEK M ZEEE X TE RS RS
Trait SH EH $ EPc SN EN U ENc IL ID FW DW  #F Brix /Kt MC
25/ SH 1.000  0.553** —0.119 0.136 0.186 0.168 0.557%%  0.320%*%  0.567*% 0.438** (.159 0.197
T = EH 1.000 0.673%*  0.441%*  0.617%* 0.597** 0.035  -0.029 0.462%* 0248*% —0.243*  0.202
T 24X EPc 1.000 0.529%%  0.692*%*  0.658** —0.476%* —0.246*  0.101  0.008  -0.463** 0.065
2294 SN 1.000 0.855%*  0.471%* —0.449%* 0.051 0.309%* 0.011  -0.326%* 0.203*
FEAZ T EN 1.000 0.855%*% —0.411** —-0.090 0.310%* 0.030  -0.423%* (.239*
T 2B ENe 1.000  -0.266* —0.208*  0.228* 0.036  —0.408** 0.222%*
FHZEK L 1.000 0.311%%  0.275%  0.227*  0.367**  0.139
FHZEM 1D 1.000 0.666%* 0.540%*  0.290*%  0.262*
2R T FW 1.000 0.643%*  0.037 0.522%*
215 DW 1.000 0.291*  -0.109
ZEFFETMER: Brix 1.000  -0.087
ZEFF KR MC 1.000
*:0.05 7K b ARG %2 0.01 ZKF b i AHC
* and ** significant at 0.05 and 0.01 level, respectively
x4 EARZFEIK Duncan LR ST
Table 4 Summary of Duncan'test on stalk traits in maize inbred lines
By E 31 LEIVEN A E QL AT ZEFF TR TR S
Group SH EPc SN DW Brix 1L 1D
Lan = 1% 1% = I = =
PB = ] & fi% = i ik
SPT 1k = [ i 1% 1% h
LRC = = = =1 = 1% i
Reid [ ik [ {18 = = =
250 80 18 ¢ 20 ¢
o 70 16 + 18+
z200 & 60 I 14+ ’_] 16
“ é ~ X z12 } Z14r
=150 R 50 ] n g2t
g N ﬁlo - 8
o = 40 2l Q 10 b
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IE k)k 30 6 - M6l
# 50 % 20 4r 8 4t
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20 60 r 18
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516 L é 250 i @ 14
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gl il ol
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#®,0 il oy
4 10 b
2 lab c bc abc a [ a ab b a ab M2} ab b a a
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Lan PB SPT LRC Reid

Lan PB SPT LRC Reid Lan PB SPT LRC Reid

Elhrb) a, b, ¢ FRTE 0.05 WK T B TR ZEFRR R I (E ) Duncan 1655

In figure, the letters a, b, and ¢ indicate group classification of the five phenotypic means through Duncan'’s test at a 0.05 threshold
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Fig.2 Box plot of phenotypic traits of corn stalk in maize inbred lines
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