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Quality Evolution in Process of Substitution of Northern Maize Cultivars
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2. Research Institute of Specialty Corn, Shenyang Agricultural University, Shenyang 110866, China)

Abstract: Evolution characteristics of main quality traits were analyzed in the process of variety substitution

under the three planting densities using 1950s-2000s eras maize varieties in north China. The results showed that,

in the process of varieties replacement, starch content of 1970s—2000s varieties improved gradually and increased

by 0.88%, 0.81% and 0.77% under the low, medium and high densities respectively and the differences between the

1970s varieties and the other eras reached significant level, content of fat, protein and lysine were negatively corre-

lated with content of starch, which showed that content of grain fat, protein and lysine of 1970s—2000s varieties

showed a decrease trend in the process of variety replacement. Change of bulk density was relatively flat in the over-

all. Quality indexes such as protein, fat and lysine declined gradually since the 1970s, which had been no positive

quality improvement in the process of maize variety substitution in North China.
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Table 1 Tested maize cultivars

iE AR i

Era Variety

1950s &5 a JIVRILL B Sk T

1960s YR 15 OBEE ) HEIR 156(REF) UST3(WBSH) . HDA09( =38 Fl)

1970s B 1S G101 BERL 105 A2 hpo

1980s W 417 FHE 13 455 2T LT R4 R K60

1990s L 159 L 180 RER 13 HEHL 19 DUHL 19 BRAL 18 R K 3138 KK 108 4550 A £ 945
2000s HEEL958 TLEL 1675 4551981 B IE9 Y5 HE K 335

1.2 RWigit

IR AEIL T AR BRIE T B 1 B4 G AT SR
THRMXRE T, BN ER R 3, 5
512k 15 000(D1) .45 000(D2) .75 000(D3)#f/hm?; 354~
an AR R 3IRE R . /M 247, 1760 em,
TK40m. B/NXAESERLE - NERAZK2~6
PR, AT SRR A AEL AR 1 38 PR O s [ 2 e Bl i
A& AT R 5 45 301 i BT A7 o
1.3 MEAHE

TRIER 0T BT e B R I ZL A M
BT (Infratec 1241 Grain Analyzer) #4170 % ; 4t
AR R B = IR e R E R A YR T
HKAHGHCS-1000)H#E1 Tl 2E

2 R0

21 ARAEREXGEMHBRET
211 BIRGBRAGEE

FH L LT 0, Bl A AR AR, oK FRER &
R 2N BRI — o BB Pk
1950s ~ 1970s, 3 /1>%5 B N FRLVE Ry & T 34 2 a3
J5 AR B 28 A i #, Bl 1960s 19 XUAZ T v 8y 25 5 1o
T 19505 f ZFh A1 1970s B PSSR, [ 1970s LK,
Bifi 5 PSS A AN BT B T, R UE R 1 SRR Y
D1.D2.D3 % T 193 3% %5551 4 0.88% .0.81%
F10.77% , H 2000s 5 HAl 4 AL 0] 22 555 18 3% /K F
(#22)o 1970s LIAKTR FE b T7 Hu X T oK L FhyE 8 & &
R MR AR,

H L 2 AT B AR AR A i, 25 AR AR A TG 1
S oI B 3R T L 1970s S FRAR
0 F e, D1, D2 D3 %5 8 T 435l 4 HAh AR AR
0.13~0.30.0.14 ~ 0.34 .0.07 ~ 0.24 A 73 15, 345

&

JET YL 2000s it AP wEAUR, H 5 1970s 7] 22 53k
BEAELL F(F2). d5G KB 20 W, BEE SR
(AEE B 2 it 5 U Ry & S0 Bl 7 [l AH R, 2 1A
KK FR A RN -0.45(35 3), UL ITAEAR L R I
I % 2 B S BT o
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Fig.1  Change of starch content of maize

varieties in different years
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Fig.2  Change of fat content of maize

varieties in different years
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Table 2 Analysis of differences of main nutritious content of different years

maize varieties under the different densities

% JE (FR/hm’) AR TE 453(%) Ji& (%) HE (%) (%) R (g/L)
Density Era Starch Fat Protein Lysine Bulk density
15000 1950s 70.38 CD cd 375AB ab 995A a 0.338A a 737.3CD ¢

1960s 70.18D d 370 AB  abe 9.50B b 0.285C ¢ 739.5C ¢
1970s 69.72FE e 3.88A a 994 A a 0.335A a 743.1B b
1980s 71.01 ABb 3.63B be 9.11C ¢ 0.287 BC ¢ 739.8 BC ¢
1990s 70.65 BC ¢ 3.68 AB  bc 9.06C ¢ 0.294 BC be 734.6D d
2000s 71.56 A a 3.58B ¢ 846D d 0.299B b 7526 A a
45 000 1950s 69.48D e 3.53 ABCD b 978 B b 0305B b 7083D d
1960s 70.63B ¢ 338BD ¢ 9.83 ABb 0316B b 740.5A a
1970s 70.10C d 372A a 10.18 A a 0350 A a 728.6B b
1980s 70.93 B  be 3.57 ABC ab 9.63B b 0.281C ¢ 7240C ¢
1990s 71.14 AB b 358 AB ab 9.14C ¢ 0.288C ¢ 729.7B b
2000s 71.80 A a 3.48 ABCD be 8.62D d 0314B b 7447 A a
75 000 1950s 69.78 CD d 3.65A ab 10.28B b 0.323 AB ab 737.1 BC be
1960s 70.20 BC ¢ 348 A b 1035B b 0.314 AB be 739.2 AB ab
1970s 69.62D d 372 A a 1084 A a 0337A a 740.5 AB ab
1980s 70.37 BC be 3.50 A b 10.33B b 0.304B ¢ 7348 C ¢
1990s 70.78 AB ab 3.63A ab 971C ¢ 0.285C d 741.8A a
2000s 7123 A a 348 A b 9.08D d 0.314 B be T419A a

TE AR )85 T [R5 B 5 AN )N 5 B 7R 22 53 i35 7K - (P<0.05) s A7)

B T3R5 5 A0 i 3 K- (P<0.01)

Note: Different small letters after the numbers in the same column indicated significant differences at the level of 0.05, and different capital letters

indicated significant differences at the level of 0.01.
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Fig.3 Change of protein content of maize
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Fig.4 Change of lysine content of maize

varieties in different years
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Fig.5 Change of bulk density of maize

varieties in different years
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Table 3 Correlation analysis of grain nutrition content and yield of different year maize varieties

R A BT R TE &R AR & 7~ E
Characteristic Content of protein Content of fat Content of starch Content of lysine Bulk density
LSl 1
Iy 0.23 1
TERD -0.83%* -0.45 1
AR 0.52% 0.33 -0.46 1
7 E -0.26 0.07 0.43 0.09 1

Lk R R 0.05.,0.01 KF R 2253 2%

Note: *, ** indicated significant difference at 0.05 level and 0.01 level, respectively.
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