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Potential application four maize early generation material

YU Hai-bing', WANG Jin-shun®, REN Xiang-dong’, LIU Zheng'
(1. Anhui Science and Technology University , Fengyang, Anhui 233100, China;
2. Agricultural Institute of Anhui Huangshan, huangshan, Anhui 245011, China) Abstract: Ana-

lyzed genetic variance components of yield and its component elements and F1 heterosis advantages, population had a
positive average advantage, espicially cross combination of A037 and PQ47, the biggest amplitude was as high as
42.17% . and the minimum amplitude was 6.21% which was found in cross combination of AI5SM9 and Gui M130.
More importantly, we found 34 cross combinations amplitude more than 20% . Effect of plant height by dominant effect,
additive effect and dominant X environment, which total phenotypic variance account for 16.14% , 20.65% and
11.34% respectively. Effect of ear position height by dominant X environment effect, which account for 12.27% . Ef-
fect of ear length by additive effect and dominant x environment, which account for 28.10% and 31.15% respectively.
Effect of ear stem width by dominant x environment, which account for 17.65% . Effect of row kernel number, domi-
nant, additive X Environment and dominant X environment, which account for 34.07%, 27.24%, 62.06% and
41.63% respectively. Effect of 100-seed weight by additive X environment and dominant X environment, which ac-
count for 42.86% and 66.00% respectively. Effect of seed-producing percentage by additive X environment and domi-
nant X environment, which account for 121.86% and 85.63% respectively. In additionally, the genetic diversity anal-
ysis showed that there was complex nonlinear relation between genetic relationships of the four parents and ten test lines
and F1 genotype.
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Table 1  Genetic origin of the four materials

SR AR P 3 £y
Name of species Source Type
A037 T 348 x A015(S2 1X) B

The temperate zone
A026 3275 - 1 x HA5(S2 %) A

The temperate zone
A025 A013 x 52106(S82 %) il

The temperate zone
A15M9 A015 x T M9(S2 1%) A

The temperate zone
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Table 2 the union variance analysis of 40 among the 4 early material

g ® 3/ FJ7

& B ET Bl %

FE

BEE o) HE# Probability
Soi
u.rce. of Freedom Sum of The total sum Mean The value UNF 0.05 B2)
variation square of squares of F
R A A X4 Block in site 4 50.21451 1.27 1.12176 1.52553 0.000
44 Combination 40 203.52749 5.13 14.28773 21.22433 0.000
i A5 Site 2 2572.39643 64.83 9425671 151.76794 0.000
H4E x ik Variety x site 80 925.55729 23.32 2.87885 6.14544 0.000
%% Error 46 216.46654 0.72331
B H Total variation 71 3968 . 16226
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Table 3 The analysis of stability yield on 40 among the 4 early material

P FEME HEKE F{ I TREAK %
Variety DF The \Talue of Interaction The value Mean val.ue. of Coefﬁ.cit.ent
variance variance of F crop varieties of variation
A037 x PQ47 1 1.03256 0.73661 1.73663 13.14259 6.4386
A037 x K12 1 1.63672 0.47372 2.06392 12.1966 10.8092
A037 x 1981 1 0.63276 0.73392 0.93267 12.1956 7.3943
A03T x B M 1 1.73229 1.26627 2.14483 14.1767 6.9027
A037 x 9 1 0.83467 0.00000 1.27776 13.0311 5.5982
A037 x5 4% 1 0.87332 0.73829 1.16364 12.3075 7.7461
A037 x # ML65 1 1.00321 0.00212 0.84743 13.3899 10.8452
A037 x 52106 1 0.73222 0.93772 1.63550 12.3075 7.6357
A037 x £ M130 1 1.37389 0.0000 1.52671 12.93142 8.6280
A037 x ¥ 319 1 1.13773 1.72352 1.37732 13.3189 7.2309
A026 x PQ47 1 0.45666 0.18739 0.82518 11.2982 6.5636
A026 x K12 1 1.53889 0.36273 1.29710 13.1454 9.1292
A026 x 1981 1 1.27388 0.73640 1.63787 12.1348 7.8133
A026 x 8 M 1 1.28473 0.73628 1.43662 12.6179 8.2312
A026 x 7 9 1 1.27669 0.00057 1.72592 11.4733 6.0765
A026 x 5 4% 1 0.63839 0.74837 0.82254 12.1251 8.0422
A026 x H ML65 1 2.42453 0.13739 1.69930 13.3027 10.5445
A026 x 52106 1 1.11527 0.03784 1.47622 12.4206 9.6312
A026 x £ M130 1 1.03532 0.47292 1.26473 12.9620 8.5396
A026 x F 319 1 0.93556 1.37290 1.13730 12.1251 7.9317
A025 x PQ47 1 0.83743 0.13358 0.84375 12.1703 5.4540
A025 x K12 1 0.64678 1.36232 0.93228 12.6721 6.4491
A025 x 1981 1 1.35516 0.83626 1.63372 12.5180 11.0034
A025 x S M 1 0.54793 0.47382 0.73656 11.9521 9.6594
A025 x # 9 1 0.75290 0.73662 1.26473 12.6749 7.5435
A025 x 5 2% 1 0.48533 0.0000 0.63327 12.9872 4.3423
A025 x # ML65 1 1.73528 0.0000 1.53876 13.3569 6.6496
A025 x 52106 1 1.43559 0.37288 1.79270 11.9560 6.2308
A025 x £ M130 1 0.75331 0.47882 0.93676 13.1728 7.7465
A025 x 5F 319 1 0.83320 1.47282 0.63557 12.5447 3.7704
AI5M9 x PQ47 1 1.04342 0.00321 1.23635 12.8337 6.0565
A15M9 x K12 1 1.22879 1.02932 1.52718 12.2452 8.6492
A15M9 x L981 1 0.75360 0.47272 1.37626 12.5317 2.6753
A15M9 x # M 1 0.64878 0.42823 0.83362 11.9571 5.9737
AISM9 x 7 9 1 1.47839 0.00004 1.73532 12.3630 8.0547
AISMI x 5 24 1 1.73560 1.35348 1.63302 11.3608 9.0667
A15M9 x H: ML6S 1 0.72559 0.64354 1.28773 13.1903 7.9066
A15M9 x 52106 1 1.06634 0.00000 1.42830 12.7350 4.8804
A15M9 x H: M130 1 0.53667 0.53782 0.83621 11.2834 6.0076
A15M9 x 7 319 1 1.27669 0.00000 1.42706 13.0210 5.0454
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Table 4 The estimating component of variance and ratio of variation 40 among the 4 early material
N 5 I x BRE B x HE .
B R ﬂﬂﬁ&ﬁﬂj Eﬁﬁiﬁ_\‘l Additive x Dominant x iz
TR Additive effect Dominant effect . . Random error
Ch Total Environment Environment
aracter L.
variation
Vi Va/Vp Vb Vp/Vp Vae Vae/ Ve Vie Vpe/ Ve v. V./Vp
. 2.52 0.64 16.14 0.82 20.65 0.17 4.28 0.45 11.34 0.44 11.08
Plant height
o 2
ﬁﬁ“ﬁ] 0.57°" 0.07 3.18" " 0.08 3.64""  0.12"° 4.55"" 0.27*" 12.27"*  0.03 1.36" "
Ear height
2.46 0.73 28.10 0.28 10.77 0.35 13.46 0.81 31.15 0.29 11.15
Ear length
. 0.76 0.05 2.95 0.13 7.65 0.02 1.18 0.30 17.65 0.26 15.29
Ear diameter
(FER
Grain number 12.397 7 1.75° " 34.07°° 1.40°°  27.24"% 3.19"" 62.06™" 21477 41.63"° 391" 76.07""
per row
BRE
Hundred of 6.98" " 0.61"" 17.42"° 1.38""  26.04"° 1.50"* 42.86" " 2317 66.00"" .18 371"
grain weight
Hj*}$ 5.98"" 0.31 19.42* " 0.18 11.25** 1.95"° 121.86" " 1.37"°  85.63"° 2.17"" 135.63" "
Seed yield
F°B Yield 573629.57° " 837.82" " 0.31 193562.18* " 71.62" * 36926.03" " 13.66" * 213733.29" " 79.08" * 128570.25" ~ 47.57" "

2.4 AN EXERMHBELEREH

MESTUEFEH 4 ANEXRBERMHE 40 AWK
MK EBRATHAHE , BEEHREHR N EE,
A037 B AR, & A037 x PQ4T 8 iE B KN
42.17% IR /NH A Z A03T x BM R 17.29% ;
Xt A026 B ACHE KL, & A026 x HR M e KA
39.72% , B /N A R A A A026 x PQ47 H 8.01% ; Xf
A025 BAR AT K, 4 & A025 x H: ML6S g R KN
43.10% , B /DAE A G A025 x 52106 5 17.47% 5
X A15M9 BLACH B, & A1SM9 x B ML65 3 iF &%
KK 41.28% , %/PDAERHAS AISMI x B M130 4
6.21% , Hrh 3 iE xR 20% LA S A 34 o X
W32 Fh =B 5, F1 RS 20 /N 8 2L B AU {H 7E 4000g
Lh E4H A A : A03T x PQ47 . A037 x K12, A037 x 1981,
A037 x 71 9, A037 x & ML65 ,A037 x 52106 ,A037 x 5
319.A026 x K12 ,A026 x &3 L A026 x F 9,A026 x &
ML65.A026 x H: M130, A025 x PQ47., A025 x 1981,
A025 x 7~ 9.A025 x H ML65,A025 x # M130,A15M9
x PQ47 . A15M9 x 1981, A15M9 x 4 M . A15M9 x 4
ML65 . A15M9 x 52106 . A15M9 x 5§ 319, 3K Btk & %
KF, TS5 GERBGH, BB A026 K515 %
SHIHE =AM RERE AR, 75N, AEE BT,
Fl £FBESHEEREZRERBEXERD,

3 g e

REFRFEREERE MR, BFRX

AR B, R G E SRR M X R
MRS, AR AR, R TEER,E
ML MRS ME K P2 BiEPEil-T,
BEEERNERE L, EREZRIBEEFE, K
WA ] % R R A Y i A SR RE N BE S . R
FAMNG R, MHSG A, TUNERRFERNES
H HERBRR REEFT R, HIAKERN
REEESSEHUE,UARETRKEAHER
MEXRERE Y, FUEENFEBREE, CH
B ERE,

AR R 4 N FAHREP A037, A026.
A025.A15M9 5 10 M4M51 R AZ 2 & 7 £
S HTFE B A A 3B B AR R EIR S
BRI AR 40 MU EHRERR
BEFTE EEERNLEUR FI RERE A
FEHmB B RBERS . HBMEE2.65% ~
10.95% Z [ 2 8, FE A5 2 38 Fh 2 6] ) 8% 22 7 1
HFHESEXR, HfE 2R3 KRG /NEAF T
ABMEBHE X ATEERWBREXRANTIES F1 &
HREAEEEAMELREXR. BTHAEE, 40
AN A RRN X PR R AR S B, BE R F B IR A
MIEME, HP A037 x PQ47 A A IR K H42.17%,
HEIE B /NE A R AISMO x B M130 K 6.21% , H o
HIEIRE 20% LAMA G A 34 1
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Table 5 The estimating component of variance of the 4 early material

s F, REAH BT HES BEEERE ﬁfééﬁ(aﬂﬂfﬁ}
Variety Genotype value The average Heterosis he - Efﬁiﬁ%ﬁ:#})
of Fy heterosis groups groups Genetic differences
A037 x PQ47 4613.38 * * 42.17°" 36.31° " 5.86
A037 x K12 4018.02 32,73 28.42° 4.31
A037 x 1981 4483.31" " 39.19" " 31.05" " 8.14
A037 x BB M 3728.26 17.29 11.38"° 5.91
A03Tx K 9 4204.84" " 30.207 " 22.13"° 8.07
A037 x5 %% 3913.83 22.93 16.75"° 6.18
A037 x £ ML65 4120.58 28.11"" 25.42° " 2.69
A037 x 52106 4024.25 24.31* 19.39%* 4.92
A037 x k£ M130 3901.34 19.93" " 14.37* " 5.56
A037 x 5¥ 319 4313.20° * 40.22° " 35.05" " 5.17
A026 x PQ47 3657.47 8.0l 2.31 5.70
A026 x K12 4248.93° * 38.48™ " 31.37" " 7.11
A026 x L981 3922.41 27.19 22.13" " 5.06
A026 x FBM 4245.35" " 39.72°* 30.41° " 9.31
A026 x 7+ 9 4161.06 36.27" * 21.27° " 11.0
A026 x 5 /2 3873.63 30.05" " 19.10* " 10.95
A026 x H ML65 4286.49" * 36.92* " 27.16" " 9.76
A026 x 52106 3942.82 28.77"" 23.48" " 5.29
A026 x £ M130 4663.86° * 30.357 " 24.72"" 5.63
A026 x FF 319 3884.37 39.03" " 32.07" " 6.96
AQ25 x PQ4T 4166.52" " 32.44" " 27.31°° 5.13
A025 x K12 3921.63 34.82% " 32.17°° 2.65
A025 x 1981 4390.18" " 38.26" " 30.41"° 7.85
A025 x S8 M 3974.72 37.417" 33.11°° 4.30
A0S x 3 9 4149.37 37.61%" 31.28" " 6.33
A025 x5 2 3859.77 26.53" " 19.377* 7.16
AQ25 x £ ML65 4603.41" " 43.10" " 33.82°° 9.28
A025 x 52106 3993.33 17.47"" 11.39% " 6.08
A025 x # M130 4002.29 38,217 33.09° " 5.12
A025 x F 319 3852.91 23.19%* 12.55% " 10.64
A15M9 x PQ47 4138.49 37.38" " 29.69° " 7.69
A15M9 x K12 3552.93 20.33°" 15.63"* 4.70
A15M9 x 1981 4017.03 35.627 " 28.39% " 7.23
AISM9 x &8 M 4415.28* " 41.23 36.29°* 4.94
ALSM9x 75 9 3619.34 9.21 3.81 5.40
AISM9 x 5 24 3928.33 37.25"" 32.19* " 5.06
A15M9 x H ML65 4228.73° " 41.28°* 34.22° " 7.06
A15M9 x 52106 4136.72 33.01" " 28.38° " 4.63
AL5M9 x HE M130 3841.28 6.21 -2.81 9.02
A15M9 x 5F 319 4372.92"" 33.72%" 24.51"" 9.21
& ¥ X W: (2] FEKE. B B.4ED REYEAMAEEIM]. AR . FERE

Al @ IR AL ,2002:5-24,203-237.
BB RS R DPS BB RS [M] AL
2B R A, 2002,

(1] & Z,F84% 50K FYLRFXBRRRIEFER-0 LT
FE—R RO H(I] IR K2%R,1993,19(1):
7-13.

(T#HE 12 R)
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Table 8 Effects of multi-functional compound fertilizer on maize yield increase and economic benefit
e it bl e G A
Fertilizer rate Yield Yield increase Marginal yield value Marginal cost Marginal profit
/{kg*hm™?) /(kg-hm™?) /(kg-hm™?) /(kg~hm~?) /(5 -hm-1) /(76 hm™?) /(JC-hm™?)
0 30431856 — — - — —
375 4090. 70fF 1047.52 1047.52 5237.60 427.50 4810.10
750 4817.38¢E 1774.20 726.68 3633.40 427.50 3205.90
1125 5254.13dD 2250.95 436.75 2183.75 427.50 1756.25
1500 5515.88¢BC 2472.70 261.75 1308.75 427.50 881.25
1875 5672.94abAB 2629.76 157.06 785.30 427.50 357.80
2250 5744 .01aA 2700.83 71.07 355.35 427.50 -72.15

¥ (IT -t 1) : CO(NH,), 2000; (NH, ), HPO, 4000;ZnS0,* 7H,0 4000; 5406 Hi 7 20000; S BE #& 100; B Z 45 B 26000 # # £ >k 5000, R Z

$ 82 5406 B . (NH,),HPO, .ZnSO, * TH,0.CO(NH, ), ME RS ¥t & 8 41 & L1 4> 5124 0.0048:0.0106:0.0892:0.0071:0.1750:0.7133, FL ! 9 £ Th fiE
E RSN 1143 .33,

Note: Price (yuan-t™'): CO(NH,),: 2000; (NH,),HPO,: 4000; ZnSO,+7H,0: 4000; 5406 bacterium agent: 20000; furfural slag: 100; PVA: 26000;

seed corn: 5000. The price of multi-functional compound fertilizer, in which the composition ratio of PVA, 5406 bacterium agent, (NH,),HPO,, ZnSO,+7H,0,

CO(NH, ), and furfural slag is 0.0048:0.0106:0.0892:0.0071:0.1750:0.7133, is 1143.33 yuan+t~',

8 X K B 5 (1], 8RR ¥ ,2010,38(14) :7251-7253.
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