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Abstract: Based on historical summaries of genotype X density interactions associated in published papers,
parabola models were used to set the reference to target plant density for higher crop yield in cultivar screening in
maize. Output for screening was denoted as correct, wrong and missing. Genotypic difference in model parameters dis—
played 27 combinations, which fell into 14 cases. Genotype X density interactions were classified into 3 categories,
namely cross interference, yield gap interference and non—interference, according to their interference to screening
and genotypic difference in crop yield. For high density breeding strategy, the category of cross interference was limit—
ed to cases 5, 7 and 8, the category of yield gap interference to cases 2 and 3. For low density breeding strategy, the
category of cross interference was limited to cases 4, 6 and 8, the category of yield gap interference to cases 1 and 3.
Selection based on a single plant density was heavily disturbed because of yield cross between two genotypes. High
density breeding strategy in maize had an advantage of simultaneous selection for stress tolerance over low density
breeding strategy although risks of both strategies seemed the same in terms of yield—density relationship. Selection
risks may lower down further when double densities of target density plus positive offset were applied to breeding pro—
gram.
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Table 1  Dataset groups according yield—density curve fitting for plant density experiments in maize

S = WA LSRR BHE RIS
No. Fitting result Count Percentage
1 WP ERAREI A B v, TF AR AR (E S AT 155 44.4
2 WA 3 T AT B (e S R AR 15 43
3 HESES 1 R0 2 2%, Jp el B35 FF O 10 2.9
4 HERREE 1.2 13 4%, HAGRRR R E , B4 LTt 56 16.0
5 HERREE 1.2.3 1 4 5%, B4R, HA0 R 2 0.6
6 RET Fik 5 PRI 1 Fh, 111 80 NHRE 3 MERE) 31.8
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Table 2 Twenty—seven combinations of differences in yield—density model parameters between 2 genotypes of maize,

classified into 14 cases among 3 categories, and their distribution in citations

FLRE AR B RIS T
KARHH ES Contrast in parameter of genotypes S AL
Category Case QOccurrence number of literature results

Ym Dm a

FRETH 1 A<B A<B A<B 3072
A>B A>B A>B

FRETH 2 A<B A>B A<B 734
A>B A<B A>B

FRETH 3 A=B A=B A<B 0
A=B A=B A>B

TR 4 A<B A<B A=B 643
A>B A>B A=B

AT 5 A<B A>B A=B 210
A>B A<B A=B

2 6 A<B A<B A>B 3518
A>B A>B A<B

2 7 A<B A>B A>B 3594
A>B A<B A<B

2 8 A<B A=B A>B 75
A>B A=B A<B

T 9 A<B A=B A=B 13
ASB A=B A=B

T4 10 A=B A<B A<B 28
A=B A>B A>B

T 1 A=B A<B A>B 12
A=B A>B A<B

T 12 A=B A<B A=B 7
A=B A>B A=B

T 13 A<B A=B A<B 25
ASB A=B A>B

T 14 A=B A=B A=B 4

FE e — SRR Y =a X (D = Dn)’+Ym, a<0,

Note: parabola equation of crop yield as a function of plant density is Y =a X (D — Dm)’*+Ym, a<0.
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Fig.1 Genotype X plant—density interaction case 1
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Fig.2 Genotype X plant—density interaction case 2
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Fig.3 Genotype X plant—density interaction case 3

2.4 K4

PREER ) R IMAE RS, S 2R R
B AR TR LA, PRERAERE T BN R A
M 4), TEmE TR USRI Nk 2, B ™
B, 1R B o UNSRAE RS JR A IR B
TER, WIRERRIMG AR M BRI A A=
2. ST M ICAE TN T8 = AL A
L, IREEE NS BE T EF RNt
PG

PR Y deld

B2 D ensity
B4 ToRBRRA x mEEH VR 4
Fig.4 Genotype X plant—density interaction case 4
25 %S5
PSR ORI AEARSE, a B R A A%



2 44 W A  FORIEIRR > o BB i o B PSR 9 61

ERENTR N, WEAEAS T B B A

(] 5)0 FEART A2 R BESRAT N et , ARG =
LRI ANSRAEAS R e FE AR N £, U
PRI A28 I TR e o (IR FE B PR I
TETHEIN TS AR, SBEFM
5 BT A ERR IR AR XU

P Y deld

2515 D ensity
E5 FORFELRA x HEHET 5

Fig.5 Genotype X plant—density interaction case 5
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Fig.6 Genotype X plant—density interaction case 6
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Fig.7 Genotype X plant—density interaction case 7
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Fig.8 Genotype X plant—density interaction case 8
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Fig.10  Genotype X plant—density interaction case 10
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Fig.11 Genotype X plant—density interaction case 11
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Fig.12 Genotype X plant—density interaction case 12
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Fig.13 Genotype X plant—density interaction case 13
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Fig.14 Genotype X plant—density interaction case 14
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inside single lines are only for low density breeding and those inside double lines are only for high density breeding. All

others are of null ones.
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Fig.15 Three categories of yield X plant—density interactions in maize
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