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Difference Analysis of Kernel Test Weight and Nutritional Quality
Traits in Maize( Zea mays L. ) Germplasm Resources
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Abstract: A set of 290 maize inbred lines with abundant genetic diversity were employed to make an exploration
of relationship between kernel test weight and nutritional quality traits , after which , multiple comparison was performed
to learn about the difference of kernel test weight among different heterosis groups,and excellent lines were screened
from every heterosis group. The results were as followed. Significant difference was found for different lines,in addi-
tion , significantly positive correlation was observed between kernel test weight and fat content,while positive correla-
tion was observed between test weight and starch content,conversely,test weight showed significantly negative correla-
tion with moisture content and lysine content and showed negative correlation with protein content. The pass analysis
also indicated that direct decision coefficients of fat content,starch content,protein content,lysine content and mois-
ture content on test weight were —0.3376,0. 2821,0. 1289, —0. 0558 and —0. 1825. At the significant level of 0. 05,
there were differences of test weight between P group, LRC, TangSPT and Lancaster. Different heterosis groups had
their excellent lines which partly were W222 and ye8112 in Reid, W64a,P167 and ji63 in Lancaster,huangchang b,
R136 and shan89 in P group,nongxi5678 ,Lo415,B100 in LRC,and huangchang a,D33A,xun926 in TangSPT.
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Table 1 List of the 290 inbred lines used in this study
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Table 3 Description statistical analysis of kernel test weight

ZES IR BN L F K AR EE T, TR E AL
TERFNEZES AR 2 4F B R BG4 T B 3R
AN 3L 1124 59. 89% , X EK TR E
PEAT AR K-S K56, H P E R T 0.05, itk al bl
TARLAH R IEZS A1

K2 ERFHBEENFESHER

Table 2 Analysis of variance for kernel test weight of corn
A5 5 KR ¥ FAH P{E
Source of variation Mean square F value P value
H3C % Lines 3405.258  3.340 0
40} Year 10891.233  11.919 0. 001
F 4 Repeat 85.624  2.386 0. 469
A3 F&R x 4F4)) Lines x Year 946.544  28.721 0
A% % x #AE Lines x Repeat 37.633  1.142 0.259
Ay x HH Year x Repeat 31.909  0.968 0.328
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Xof 1t 0 A A 1) b2 FE AT A M S T A A
(32 3) AN, Bt s R B2 R T 1 Ah, Hofth 5 AR
%) O J3E R BE A B/ N T 1, FF 6 RS A, BRI,
X R AR ATV O MR e A AR A R
G3AR BCHE  AB T G A FE RN U BE 43 51 0. 43 N
0.94, XFAEMSE TR, 25 FRE
B Rk oyt A i R 4. 24% ~13.61% , 7%
SERBON 18.29% 5 5351, Hg Wi T it FAR BT % 5 1Y
AASRBUET, 00 12.33% F19.73% ;48 5 &
s/ NPEIR A TE R i, HAE N 3.09% . R E
KARAED (GB 1353—2009) ) FORMFRER TN
660 ~735 g/L, fEAREG H A B KT 735 o/L 1 LAl
H 22.45% , e KAE 3K F] 792.50 ¢/L; &5 H /N T
660 g/L [ LA 10. 88% , fit/IME A 621. 83 g/L,

2.2

PR S]] brifE2: i FZ {353 /Ml ONIE 5 5 RN
Trait Average SD Skewness Kurtosis Minus value Max value CV(% )
25T (g/L) Test weight 712.74 33.35 -0.45 0.02 621.83 792. 50 4. 68
7K4¥ (% ) Moisture 8.33 1.52 0.28 0.49 4.24 13. 61 18.29
T (% ) Protein 11.52 1.12 0.28 -0.28 8.95 15. 07 9.73
N (% ) Fat 4.36 0.54 0.23 0.79 2.79 6.01 12.33
FERF (% ) Starch 69.28 2. 14 -0.46 0. 80 61.03 74.37 3.09
15 % (% ) Lys 0.26 0.01 0.43 0.94 0.23 0.32 5.55
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Table 4 Pearson correlations between kernel test weight and quality traits of nutrition concentration

PEAR Trait ZRH Test weight 7K 4} Moisture K Protein Bl Fat JEH Starch WAL Lys
ZXH Test weight 1
7K43 Moisture -0.378* 1
5 Protein -0.150* -0.174* 1
Bl Fat 0.237* -0.340*" 0.217* 1
FEH Starch 0.138* 0.199 ** -0.754* -0.529 " 1
R Lys -0.385" 0.425™ 0.139 0. 209 ** -0.700 " 1

*LREAEE,P = 0.05; " M BEHENE, P = 0.01

* :significant correlation, P =0. 05; ™ .highly significant correlation, P =0. 01

RESEEFRMRZEBNERSH
X B AE MA F) 5 H 7 T 2% B SR A B TR AT
ARSI (2 5) Fros o MRS i AR 35 X 4 B
AL IE 1] B ROV, L T AR AR K50 O 0. 2821 AN
0. 1289, Ji -2 ebad e At bR 7 B A i) 42 20 1
A IE AT G (HIE SOOI R IRAS . SEk)

x5 FHEFRRSTHAREZ ANBERXR

2.4

o 3E o A PR 25 E A Al BN R B, DRI i
TERY S R BN A BTG, KR R A
SR 2 R 7 e 0 2 E R A7 () ROV T AR R AR
I35k - 0.3376 . —0.0558 Fl —0.1825, 3 H., /K
Gy i R R O E o A RO
OBk TSNS

Table 5 Path analyses between test weight and quality traits of nutrition concentration

R BN (RN Indirect effect

Trait Direct effect 7K 43 Moisture E 1 Protein fiE W Fat TERY Starch #1542 Lys
K43 Moisture -0.3376 0. 0089 -0. 0937 0. 0274 -0. 0482
5 H 3T Protein -0. 0558 0. 0540 0. 0751 -0. 1045 -0.0724
WG Fat 0.2821 0.1121 -0.0149 -0. 0664 -0. 0257
FEH Starch 0. 1289 -0.0718 0. 0453 -0.1453 0. 1246
SR Lys -0.1825 -0. 0892 -0.0221 0.0398 -0.0880
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Table 6 Analysis of variance of the average kernel test
weight in different heterotic groups

FeR L HHE ¥i(E PR ATE 2
Heterosis groups Average 0. 05

PHEEP group 721.77 a

TRA T Mix group 720. 86 a

K RELH LRC 720. 42 a

JE DUk Tang SPT 714. 86 a

%t Reid 712.00 ab

2= RHTHE Lancaster 695. 08 b

B G AR FRERORTE 0.05 /K22 57 B3

Different letters in the last column represent significantly differece at P =0. 05
KT AARMABBHPTFHEELRT 720 L HAZ R
Table 7 Lines with kernel test weight higher than 720 g/L

in different heterotic groups

ZePh R EEE
Heterosis groups Lines
Hii {8 Reid i 832, W222 3 8112, PHOWC , W499 |

98F1 ,ys06 7922 Los-6 ,AHU23 .DF24  Lo5-
6 .7% 812 2369 AHUI2 . 1205A \W172

Wo64a, P167. 7 63, KP3130, B97,
MDF-13D. 6103, Z31B, 1B014, WIL900 .
DM101B . DMO7

D1139 . # E b R136 [k 89 619 M131-5,
P25 B4 32268122 K 1145, 18-599 . E600
XF27 AHU17 % 87-1

49046  AHU21 ,XF223  AHU22 Lo415 .
B100 . Pa91 ., #% 52106, R1656 , E200 , R9S .
SC14 HOO4-2 (FEK)

22K Lancaster

P B P group

JR KL LRC

JEPIF-3k Tang SPT # 5 a, D33A, R 926, A801, 926,
AHU1 R548
A A)
3 iFig

KR R A2 2 IR | B B IR 7
AR H A RZ R T, AR 5L R FOR A E
BB AR S I A B AIRA IR, AR g,
ENGIEE SRS SS R R i =E S| W S TE -V
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SO AR A 38 2 20 0 3% 478 il 0 2 T ) g A 32 0K
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B LR 7R A RS R A B  d AE  , E
HT R R R A SRR T AT,

AR [ B K B SR AN S AR B v, R ELAR
A KRR i i BT AR AR, TRLAY K A3

FORTRAAEMES) 1Y B3 K2R R0 i) 8
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5 AMERZE KRB CEE, RlEERE
B, AL TRLEA i e B W IEAOCOC R X
HikmiaE Y C. L. Weller %/ 1 S. R. Fox % (1
WFoE4E R —3%, 5 C. Dorsey-Redding 25" Ay Al 57 &%
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WFFETE Hh, A [A) 28 30 K 14 7ok 25 o R 7 Oy 4 2
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