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Genetic effects on sugar content of stalk in corn
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Abstract Increasing the sugar content in silage corn stalk will improve the forage quality and palatability, and its
inheritance has been rarely studied yet, the study on its inheritance can provide valuable information for silage corn
breeding on stalk with high sugar. Seven corn inbred lines varying in stalk sugar content (Brix varying from 5.9 to 13.9)
were used as the parents for making 21 crosses by Griffing diallel crossing model Il ,and genetic effects on stalk sugar
content were evaluated. The results showed that inbred lines Y53-164,YXD053-646 and 98A-04 had the higher General
Combining Ability(GCA) in stalk sugar content than the other four inbred lines, therefore, it is possible to increase stalk
sugar content in their progenies. However, Special Combining Ability (SCA) significantly varied among combinations in
stalk sugar content. The inheritance mode of stalk sugar content was in agreement with the additive-dominance-
epistasis model, Furthermore, compared with the additive genetic effect, the dominant and epistatic genetic effects
played a more important role. The alleles increasing stalk sugar content were recessive, and the alleles decreasing stalk
sugar content were dominant;71% of the variation in stalk sugar content was contributed by genetic factors, however
the narrow sense heritability of stalk sugar content was relatively low (40. 11% ). This characteristics cannot be used
for selection in the early generations, inbred lines with high stalk sugar content being widely crossed might be usefor in
inbreeding of hybrids with high stalk sugar content in corn.
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Table 1 Stalk sugar content of seven inbred lines
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Table 2 Variance analysis of sugar content

between 2009 and 2010
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Table 3 Variance analysis of combining ability
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Table 4  Effect value and comparison of general

combining ability
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Table 5 Effect value of special combining ability

E AR Y53-164 g 7-2 98A-04 7598 P175 YXD053-646
LX1-69-08 3.099 1 —1.193 5 —1.030 6 1.258 3 —0.067 6 —0.323 1
Y53-164 —2.123 1 0.873 1 1.728 7 —2.2639 —0.986 1
g 7-2 —0.886 1 0.302 8 —0.723 1 —1.412 0
98A-04 0.965 7 —0.560 2 —1.3157
7598 0.862 0 1.106 5
P175 0.947 2
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Table 6 Genetic parameters of stalk sugar content
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Table 7 variance analysis of Wr+Vr and Wr—Vr

A 5 A B HEE ¥ 5 F
Wr+Vr
s ISR AT 6 1794.6293  115.021 0™
NHEAN 14 15.602 6
Wr—Vr
AR N 6 122.362 3 6.5310"
NN 14 18.734 6

2.5 Wr/Vr BRASH

Wr X} Ve B L RIAJ5 8  Wr=—34.095 5+
0.599 6Vr M REL r=0.970 4,35 2 F K, £
AFHRE 25 2 %) o 35 DR e Ak 0 M 3R DRI Ok . A K T
JAHHE a=—34.095 5, H5 0 ()22 7 W B % (Sa=
5.191 7,6=6.567 29) , Ut B BH & 1 1 38 15 77 76
PE IR FIH R b 5 1 )22 8 3% (Sb=0. 066 8.,

t=5.996 25) L F B FORZEFFHE & B4 A E A
P - AR

HR AR A SEAAE Wr/Vre 15 EE E 6, 7] L
HEWr R A R B 0 o A . PRIEL 1 AT, A 22
% Y53-164 1 YXDO053-646 HA & £ HlbE & &2k
R Bk L R 5 98 A-04 L HLA 45 &2 45 i b o b it A%
MIRAPERE D R 4 AR A AR UHE 7-2 F
P175 BB ZEHE S asftm B EEN., BF
BMEZRMEREKEBE 3 4 B2 % (Y53-164 L 98A-04,
YXDO053-646) 25 FF M & & #B 4 &, 40 il ok 1396,
13. 8% 13. 9% (B B 80 s tE B B £ W
EHR 4 MEBLRT. BT E T2 BESEKE
(12.4%)  HoAth 3 A~ A 38 Z B & it B 804105 Hh U 4
W FARZEFESESN AR P REERZ S
HIWAZRBIERENZ,

-60
Wr=-34.095 0+0.599 6Vr
5
=70 Po P3
[y P6
£ -80 P1
P4
P7 ¢
-90
*
P2
-100
-90 -80 =70 -60

Vr
P1 % LX1-69-08;P2 % Y53-164;P3 N & 7-2; P4 % 98A-04;
P5 g Z598:P6 % P175;P7 % YXD053-646,
1 BEEWr KR VrWEEEZ

Fig. 1 Line regression of Wr on Vr for sugar content
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