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Heterosis and Crude Protein Content in Maize Kernel and Stalk with

Different Genotypes over Environment
LIU Zong—hua, LI Hao—chuan, LIU Yi-bao, CHENG Rong—xia, HU Yan—min, TANG Ji-hua
(College of A gronomy, Henan A gricultural University, Zhengzhou 450002, China)

Abstract: Ninety reciprocal crosses were composed according to Griffing design using 10 inbreds from different
heterotic groups, and trialed under randomized block design at three locations in Henan province, the crude protein
content in maize kernel and stalk was tested by using MARX-I type NIRS and the data were analyzed by statistics.
The results showed that the protein content in kernel and stalk noticeably depended on genotypes and environment
especially the kernel protein content was significantly effected by location x genotype interaction. The protein content
in kernel performed higher in North than in South(Xunxian > Zhengzhou > Nanyang). On the contrary, the protein
content in stalk performed lower in North than in South(Nanyang > Zhengzhou > Xunxian). Eighty percent of the first 5
crosses with high protein content in kernel or stalk were the crosses between inbreds from different heterotic groups,
E28 and 8085 were two inbreds worth use resources with high protein content. The protein content in kernel and stalk
performed negative (—1.76% in mean) and positive (27.03% in mean) heterosis respectively, but both with large vari—
ance ranged from —18.56% — 21.24% and —-12.78% - 95.30%, and based on the correlation analysis, no significant
relationship in protein content existed between kernel and stalk(r=0.022 4). So, it is possible to select the cross with
high protein content in kernel and stalk from materials with wide variance through gene recombination.
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Table 1 ~ Source of parents and protein content in kernel and stalk %
G T SRS 2 Bt TR AR FEATEE A i

No. Inbred line Heterotic group Protein content in kernel Protein content in stalk
1 478 Fii 18 9.49 5.50
2 * 58 iy 18 8.45 5.44
3 128 T NAN 13.73 6.40
4 F} 340 IRKLLA 9.55 543
5 8085 LG UDN 13.41 8.46
6 178 B 5T 10.22 6.29
7 Mol7 AR 13.10 2.22
8 £l 330 2R 11.76 4.74
9 K12 Uk 11.39 742

10 g 7-2 EIOF-3k 10.66 6.42

1.2 mEENES#HELE VDN ETE /G SIIY i R B Vit d o N B Y SN E

FIFH BRUKER 73 A4 7 ) MATRIX-T 3 £1
AT ST A A R B A i, R AR
HENT I LTSS G 43 BT (NTR S )RS 030 52 A% F-RL
FEE AR, MR A BRE 5 U, BEORE I E
3K BOF9%. R DPS B 7B A T 255047
H Excel 2003 #F7 7 H AEL I Ab 3L

2 R 50
o1 RAEMFRMEFESASBOBRATE
Y

Wi J7 220 Tt R R W (3 2), TREER R o
TEANR LA, FE AT Mg x FEDN T B AR 2 5

PRI R) 22 57 ol SR A 5 8 7K

ZH WA LINER 3), TRE A U LR
Sl , PR Z , 1 BH R AR, ) 22 5 i) i A
F K5 TR AT A RELER 15 F2 000 LA B e s, 6
W2, RBAR A, w FHRRS N G 5 22 5 A 3, L2
A TR L BRI AR AR
SEIPIE A RAMABOR , IX AT e YL AR S b
HERE 1 A N A G

3 A AN R R Y T S S8 4R A AT
HEHGEIPFEPR LR 4 N 2 R4 LA,
ARG EEA RS BN R E B EFER, T
KR S R RT 5 G A 3x7.3%x5.5x%



18

£ Kk B

A
e

18 &

9.3x9.3x4 %5, i@ iE 3x7, T ik 12%,
TEX S A S AL A, bR 3 x 4 Mk KL 5250
N AR IBI 258 4h, HAY AR EE SR A 32 &

R
AN

2L
IG5 4224, £HX 3 PMAKLRILH
SRR R T HEEAEA,

[R=ES LA

Z A ALAE (i 80%), H.¥h M E28 8085 1 K12 H
A A %

& E28 7EFhim A

®2 THNBEFHEEESEAESW

Table 2 Variance analysis on protein content in maize kernel and stalk

FAH Fvalue

A SR I
Variation source DF TR Kemel BEFE Stalk o .
SY 2 73.424% 10.277%* 3.029 4.685
&gl 89 10.129%* 1.477+% 1.315 1.471
i s x e PRI R 178 3.076%* 0.908 1.249 1.369
w2 270
T o 25013 0.05 H10.01 BFRY-. TR,
Note:* and ** indicate significant at 0.05 and 0.01 probability levels, respectively. The same as the following tables.
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Table 3 Multiple comparisons for protein content in kernel and stalk among locations %
H R TR A oA FEAT 4 F M
Location Mean of protein content in kernel Location Mean of protein content in stalk
%R 111952 A B 74523 A
B9 11.001 8 B B 73086 A
R 10.594 8 C & 6.788 1 B
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Table 4 Average protein content of crosses in kernel and stalk %
HE 7 R & #F H A T R & A1 H G T R & At
Cross Kernel Stalk Cross Kernel Stalk Cross Kernel Stalk
1x2 10.88 8.22 2x9 9.92 6.60 5%x6 10.85 6.99
1x3 11.26 7.38 2x 10 9.53 7.29 5x7 10.80 6.09
1x4 11.16 7.66 3x4 11.58 7.72 5x8 10.98 8.26
1x5 10.94 7.30 3x5 11.85 7.02 5x9 11.69 6.93
1x6 10.80 7.69 3x6 10.40 7.78 5x10 11.58 7.73
1x7 10.92 6.98 3x7 12.00 7.30 6x7 10.16 6.91
1x8 11.47 7.42 3x8 11.55 7.03 6x8 10.05 7.35
1x9 10.72 7.43 3x9 11.61 7.32 6x9 10.58 7.89
1x10 10.84 7.11 3x10 10.93 6.76 6x 10 10.34 7.20
2x3 11.17 7.94 4x5 10.92 6.72 7x8 11.26 5.95
2x4 10.87 7.65 4x6 10.05 7.88 7%x9 11.15 6.33
2x5 10.71 7.51 4x7 10.81 6.57 7x 10 10.84 5.64
2x6 9.56 7.32 4x8 11.29 7.27 8x9 11.22 7.17
2x7 11.01 7.48 4%x9 10.85 6.77 8x 10 10.87 7.00
2x8 10.95 6.48 4x10 10.39 6.29 9x 10 11.04 8.01
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Table 5 Mean of protein contents in kernel and stalk and its heterosis %
W H it 24 FA A2 oRE H & RE2lw R
ltem Statistical index (P1) (P2) (Pm) Cross Mean heterosis ~ Over parent heterosis
T Ri P4 10.860 11.500 11.180 10.890 -1.760 -10.220
brifE2E 2.012 1.296 1.513 0.548 32.520 9.642
5 FAL 18.530 11.270 13.530 5.030 ~1847.730 -94.340
Ea 8.45~13.73 8.45~13.73 8.97 ~ 13.57 9.53~12.00  -18.56~21.24 -24.25 ~ 16.86
i T FHIE 5.810 5.850 5.830 7.180 27.030 8.820
PRz 1.375 1.764 1.054 0.583 23.825 18.599
R 2R 23.670 30.150 18.080 8.120 88.140 210.840
A 222 ~8.46 222 ~8.46 3.48 ~7.94 5.64~826  -12.78~95.30 -28.01 ~ 49.36
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