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Density-tolerance of mainly popularized maize varieties with
different heterotic patterns in Jilin Province

JIANG Long,ZHANG Ye,LI Ji-zhu, NAN Nan,
CI Jia-bin,SUN Gui-xing, YANG Wei-guang

(Agronomy College , Jilin Agricultural University ,Changchun, Jilin 130118, China)

Abstract: [Objective] Density-tolerances of four mainly popularized maize varieties in Jilin Province
and four customized varieties with different planting densities were studied. [Method)] Mainly popularized
maize varieties (XY335,ZD958, NH101,and LM33) in Jilin Province and four hybrids (JNY688,JNY988,
and JNY558,JNY335) were planted with different densities (3.0,4.5,6.0,7.5,9.0,11.0,and 13.0) X10*
plants/hm?”). The split-plot experimental design was used. Density-based districts were treated as main dis-
tricts,and variety-based districts were treated as deputy districts to study the density-tolerance with differ-
ent heterotic patterns. [Result] The density-tolerances of mainly popularized varieties were in a decreasing
order of LM33>ZD958>NH101>XY335,while that of customized varieties were in a decreasing order of
INY355>JNY668>]JNY988>]JNY558. The density-tolerances of different heterotic patterns were in a de-
creasing order of Improved Reid X Abroad-hybrid>>Improved Reid X Tang4pingtou>Improved Reid X Lan-
caster >the USA-hybrid X Luda Red Cob. [Conclusion) JNY355,JNY668 and JNY988 were successfully
improved hybrids,and JNY558 had high density-tolerance potential. However,improvement is still needed.
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Table 1  Names and groups of maize varieties
45 i il BIEZS 2l A A =X
Serial number Variety Consanguinity Heterotic pattern

1 J6E 335 XY335 PH6WCXPH4CV B Reid X Lancaster
JNY668 J1492X]J1395 Improved Reid X Lancaster

P H B 958 ZD958 B 58X B 7-2 Zheng 58 X Chang 7-2 M E Reid X 3 PO F sk
JNY988 J1255X]J1986 Improved Reid X Tang4 pingtou

5 et 101 NH101 NH60XS121 ek X ik R ey

’ JNY558 J1207X]J1658 USA-hybrid X LLuda Red Cob

A HE 33 LM33 1201 X 1.269 MR Reid X b2 3k
JNY355 J1155X]J1465 Improved Reid X Abroad-hybrid

1.2 RAWmigit

2012 AEAE 5 RO R 7 B Rl Bt 2 08T
K 40 b L KA 08 B K R G X 4 41 8 I
ZHAE 3. 0,4.5,6.0,7.5,9.0,11. 0,13. 0
Jikk/hm® % B F AT H KR, HE R EX S
FhAEIX .3 REE,3 17X, 17K 10 m,f7H#E 0. 65
m, FH A5 B R R, T oK A R /DN X ] —
A7 R Sk 10 Ak AR S BB AL L ZEOHL L BR R
S FFR L WOR X R H T ERNEM, HTZENKX
AR TT I FE W] o 35 PRAR M 27 o e A S 32 0 1
FUEOKRBIMR 3B, A 2 B R 08 556 1 5l .
1.3 %itAHE

I 5 B S AE Excel #4547 40 21,

F DPS™ BRAF #4743 0. H IR 7 R B T
2 AT A SRl BT 3 R B(ND .
2 GRS
2.1 ERRWHEERERNTESTRSERR
KRR I AR A B IR S AR BRI 45 1
AR R AR Hoh bR R R B R
FEAR OFFRLR VB TR AR HRR = i AR A = 2
K ) 2 A N B S XX S PRI A —
SERREE MO AN TR R L 8 A K
ZRIEA 10 A BEMOIR BEAT T7 22 40 B . A5 R W R
2,

K2 TAZEET SN EREXHEEZEMKNTESW

Table 2 Variance analysis for main traits of eight maize hybrids with different densities

Ty Ak Traits

3 3 T B o) ; =~ = EVY ™ 1 % N

SRR THEER RHSR BRE SRR WA EH wh FEK  #BE  RAE
variation Population Per plant Lodging Empty pole Plant Stem Ear Kernel Ear Bald tip

yield yield rate rate height width height length length length

1 Density 3111.72% % 18953.97* * 172,57** 1052.24** 999.07** 120,01 *  147.29** 79.142** 764,19 *  238.77**

i Variety 347,89 * 141,37 48.57** 1249,79** 996.02* * 45.69* 795.84* * 12,77~ 25,09 * 153,24

5 W H

L X 102,677~ 88.31" % 8.69" * 342,81 % 119.93* 8.16" * 21,75 5.117% " 13.99* * 9.27"~

Density X Variety

T« FRBBFEM KK 5+« FoR BB KKF

Note: * means significant correlation; * * means extremely significant correlation,
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Table 3

RO B BB FPRL K DL INY 668 i
ZEHLLLJE E 335 Fe kL, K DL INYS58 fe ok, R R
FZs FF R L INY355 Fe ik, 754 K LUKR B 958
JIN S R TR DA B 958 fie Iy B LA 33 d /)

TEEZEEETHEMERZZMHELENRER=23)

Analysis of mean and extreme values for primary treatments of different densities and

secondary treatments of maize hybrids (n=3)

R/ (kg + hm™2) B i/ g Btk % EHR/ Y #E/em
b Population yield Per plant yield Lodging rate Empty pole rate Plant height
Treatment B H/ME LON I W/NME [ON:] /ME BAAE HME [ FN ] B/ME
Maxima Minima Maxima Minima Maxima Minima Maxima Minima Maxima Minima
Fhb A 13138.43 5173.03 299.13 59, 74 2.83 0 15.08 0.04 340. 71 196.52
Primary treatment (13.0) (3.0) (13.0) (3.0) (13.0) (3.0) (13.0) (3.0) (13.0) (3.0)
Al b 7 11516.12 8360. 91 193.43 159. 45 3.89 0 21.33 0.05 340. 71 301,14
Secondary treatment (JNY668)  (JNY558)  (JNY668)  (JNY988) (XY335) (JNY355)  (JNY558)  (JNY355)  (JNY558) (ZD958)
ZEM/em HA7 /em AR K/ em K /em TRK/em
g Stem width Ear height Kernel length Ear length Bald tip length
Treatment Nl W/ME ON: U ON ! /ME Nl W/ME ON: /Ml
Maxima Minima Maxima Minima Maxima Minima Maxima Minima Maxima Minima
Ep0gi] 2.88 1.74 143.43 121.51 1.25 0.95 21.25 11.52 2.63 0.34
Primary treatment (13.0) (3.0) (13.0) (3.0) (13.0) (3.0) (13.0) (3.0) (13.0) (3.0)
il Ab B 2.47 2.17 156. 13 105.52 1.22 1.07 18.53 16.33 2.21 0.81
Secondary treatment (XY335) (LM33) (JNY558) (LM33) (JNY668)  (JNY355)  (JNY558) (NH101) (JNY558) (ZD958)

TE 465 WECE R 3 R AL 31T 19 %% B 7 Bk /hm®) R R

Note:contents in “()” mean primary treatments of different densities (10* plant/hm?) and secondary treatment of maize hybrids.
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Fig. 1 Traits of maize hybrids with different densities under heterotic pattern of Improved Reid X Lancaster
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Fig. 2 Traits of maize hybrids with different densities under heterotic pattern of Improved Reid X Tang4 pingtou
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Table 4 Regression equations of population yields and densities of 8 hybrids
ARAL T 519 J LIPEE 4
Hybrids Regression equation Correlation coefficient
HEE 335 XY335 y=—0.000 003 12522 +40.253 7x+4 721.12 0.92
¥R 958 ZD958 y=—0.000 002 598x>+0. 389 50—806. 23 0.94
AefE 101 NH101 y=—0.000 002 267 x>+0.321 22—1 483.13 0.93
FIE 33 LM33 y=—0.000 002 536 x>+0.391 1—1 560. 12 0.98
JNY668 y=—0.000 002 125 x*+0. 284 1x+3 667.31 0. 89
JNY988 y=—0.000 001 665 x>+0.212 1x+4 314.15 0. 86
JNY558 y=—0.000 001 213 2>+0.074 12+11 165.17 0. 90
JNY355 y=—0.000 002 216 x*-+0.334 22+339. 94 0.96

Ty R R o RN,

Note:y means population yield;x means density.
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(N h 4.57) R L 5E £ 335 55 A it 25 1 .
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BRE AR AE 7.5 7 kR /hm® % R AL E 958
B A4 7 o i v (14287, 51 kg/hm®) , %5 FF 22 A1 {5
PREBBAR TSI, 22 B PR IR I 25 B 0% 185 n A2 4k 8% 22
F1, I B0 A T 25 M (N SR 6..86) . INY988 #E
6.0 J7 #k/hm* %% BT B 4K 5 & e (12 396. 03
kg/hm?*) . Kf 58 J2E N ek B Reid 5 T &, HE W
PSRBT VT AT PUER: B 7-2 J2 E 3 U oF
LR T &R H 5 M0 AR A RS S fE
RIS INYI8S(N Hy 4. 38) ffit 85 PR T-HS B 958,
TR TE 335, BB J1255 R A R, INY988 H
H—E BT 2% 7, nT At — 2 m Pl eke R A .

A&t 101 (NH60 X S121) 1 JNY558 (J1207 X
J1658) J@ F 3 4= 1% < ik KL A AR R By 24 38 Fib
ARG PAE 7.5 J7 bk /hm® % E R R 4R 101 B HEAR
J i e (13 586. 67 kg/hm®) , 3R 3 H1 5 5 1Y it 25
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RER 7 i e (13 852, 5 kg/hm?) , Hi i % P (N
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33wk HER B AL T AR 33, BA — E it 25 7
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TC e B T 4% 22 28 A, MG B BEAS Reid BEFIR KELH
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2 — 25 Ry o DR O 200 A 7R R e el R

R Reid > 3 DU S B 2R 38 4 38 RS B 958
(I P2 B BN 7.5 JT Mk /hm” AR 20 44 58 F s
FFRFNER AL R R I B T 2 1. ol
K Reid X Lancaster A0 F 2445 PP 4E E 335 (9 &
FEF= 5 % B 6 7 fk/hm” % 85 2 4% 58 Fp 45 #F R
e BRSSO R AL B B
RFERZTF AL 101 Wi ETREEN 7.5
Tikk/hm® iz 2 58 A AR R AR, B — 2 1 i
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