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Effects of planting densities and modes on developmental characteristics of

summer maize populations in two varieties

LIANG Shurong' , ZHAO Huijie""* , LI Honggi’, WANG Junzhong’ , WANG Linhua', QU Xiaofei' ,LU Shumin'
1 College of Life Sciences, Henan Agricultural University, Zhengzhou 450002, China
2 Henan Association of Agricultural Science Societies, Zhengzhou 450001, China

Abstract; Effects of planting densities and modes on developmental characteristics of summer maize populations were
studied in two varieties ( Zhengdan 958 and Xundan 20) under high yield condition in Northern Henan Province. The
results showed that plant height, stem diameter, height of ear position, leaf area index, chlorophyll content in leaves,
biomass of shoots, characteristics of ear, grain yield and harvesting index were significantly influenced by planting density
and mode. The yield of Zhengdan 958 was the highest (14236.97 kg/hm’) at a density of 90000 plants per hm® in wide-
narrow row planting mode, while the yield of Xundan 20 was the highest (13333.51 kg/hm’) at a density of 82500 plants

2 . . .
per hm™ in wide-narrow row planting mode.
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FHAABAHMEHITOIR, BEEH 2 THRARBASH T FZLAFTRELAE S ENXR, NESL & HKHF
TREE R HEHCE o

1 #R5HEE

1.1 ket 5t 1%

DAXBER 958 FHR B 20 256 A1k, 150 Hb + 38 P 3B B 12, #F)Z (0—20 em) B HLE & & 21. 09
mg-kg ' BRAEA 121. 81mg-kg " A 37.22 mg-kg ! HALHH 95.67 mg-kg ', &R 1.527 mg-kg ', L8
0.71 mg-kg™' ,pH {E} 6.8,

1.2 mikit

I T 2008 FFER A R E- LR A RRTR B #1T, RAZERAEXEIT, EX ST ACAL XSS
958 ;A2 . R 20) ; I X i AE 7= B [ B1: 5817 #E(60cm) ;B2 : FEAE1THE (80 +40em) | ; BRI X % BE C(C1:
6.75, C2:7.50.C3:8.25.C4:9 Jitk/hm*) ,FEH 4 K, HPEEL 4 fENBHER, Hpth 3 MEE AR, —4
EEB 16 MEHE, /PR EF R 48 m* (8 x0.6 x10 =48m’) , 6 H 5 H#EFh , BEFIREE 5—6em, HARKEITH
BERILR XA, B 2 R, SRFIEE K e AR B - L 4P (210ke/hm® ) A BR — 4% (330kg/hm® )’ 7%
FhEHVE SR IE— U B 5 JRE 50% (185 kg/hm®) FEJREHE, 50% 7E 4K T VB AR . AT b AT LAFERE. 9 A 29 H
ek
1.3 JsEmH K5k

HH [8] 28 sE MR (/X 10 #R) AT A BRI A, 40 3 T8I (6 A 20 B) Jk#A(7 H 6 BH) 28 (7
H 16 B) HES(7 A27 H) JEXRM(8 A 16 B) FLAM (9 A 15 B) W mARTe 5 R s 2 AL
MR ER SRS . N RER 10d BUE (80X 5 #R) e kb AT, WoiRey B /NX A E]
2 170, 4 B 10 BEAEE NHEATH R, 40 BB M FE T B AT AR R TR, T
PR I E Y A S ZEBEAS Y 105°C 45 T R 7 30 min, ARJ57E 80C KM T T EHEFHRE, HEX
SRNE R EERERE, H UFIC-2700 RYA] WA BETHIU 2 o F R 56 2 R it , 248 Jg A oL
Pt A ot T S A BRARRAE

¥ EiE T DPS(3.01) #4347 SSR ;5% Al Duncan 3 H# k(P <0.05) #1741 1o
2 GZR55H
2.1 R[FEIREAR R 8RR

TR RN E R BERLARE 3 MR R TRERG ™, BAESL A B MR ALSH , LTh
BB ERERTE, = WRFARAME ™ . MBS RHT B0 (£ 2) KW, Sfk S
ORI BEXS 7 B e 22 IR BIR B K F , E=F M R3S BB A R B EK T SBIXPASmAER AL
R 7 VR X R e R 2 B A [T A B B 2 5, DR G R  BE PRREAOR CR

B3R 1 AJLVE KRB 958 7= bl & 25 BE 38 KT 3G K, VR 58 20 Fy 7= B B 2% BE (1 14 im e 3 K sk
N (B 7 1 i BE AR RN . #E—25 ] Duncan 3T ZE WAL (SR 2) , AR 958 76 FE A= T FpAE Jy U0
WM 8.25 Jkk/hm’ B, PR RSB B E KT PR B (3R 1) ST % 54990 F/hm® , Tk $L 598. 47
bL, THIE 327.13 g, BHA S MAL BRUMA, B 15, B 9. 00 J7 #k/hm® B, AR 3R T 4, K AR
LA, AR RKHBIK, A REFER 0.4, 2 HRABES . R 20 ZETEAEITMEEN8.25 77
H/hm’ B, 7R B E R T HEEE, BB E KT, 7= R85 8 T35 W AE S 54830 7, FkLEK 568. 89,
TR 315. 18g; 45 %5 BE IR, BAMRAE = 008 (BAHA /N BHAR A P2 R, B B, BRI = TR KA
K ZOMAR A, MR = IR, B S AME P BB A BRI . RARIR ST , PR EOK ) fid F
M3 BT AR 2R 958 Sy 8.25—9.00 JTHk/hm® ;38 84 20 £ 8. 25 JTHR/hm® e A EE, 7E BiRix
FBHET BEREHB N EE, RS MR EERIA, =B E. A0, EMFME T X MEEEERWER
TR R RALEHAOL & A BT B A LR
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®1 FE/PEBEERGTEM=EEH

Table 1 The yield and yield components of maize in different treatments

FRK/em B FRE/ R THRE/g FeE ZHRE %

Treijt:r}rfnts tgjfit? I‘f’i -[i/n(;; Baldness of Eft?s;::tler /(F#/hm?) Kemel number 1000-'kemel /( kg./ hm?) Econornic
ear Ear number per ear weight Yield coefficient
Al1B1C1 0.87 19.57 1.60 5.49 45071 611.55 323.42 8991.27 0.49
AlB1C2 0.87 19.09 1.78 5.46 50039 578.90 321.42 10266. 12 0.49
A1B1C3 0.89 18.60 1.85 5.45 54809 567.43 321.32 11836.67 0.46
A1B1C4 0.86 18.22 2.02 5.36 59872 565.13 317.66 11939. 86 0.45
A1B2C1 0.89 19.61 1.46 5.67 45156 625.19 339.38 10075. 05 0.45
A1B2C2 0.90 19.58 1.64 5.58 50175 605.20 334.52 10887.37 0.45
A1B2C3 0.91 19.48 1.73 5.54 54990 598.47 327.13 11929.04 0.45
A1B2C4 0.90 18.84 1.90 5.48 59997 584.51 327.67 12101.42 0.48
A2B1C1 0.87 18.07 0.95 5.44 44775 568.93 307.94 8793.80 0.48
A2B1C2 0.90 17.64 1.06 5.40 50008 562.53 303.40 9717.40 0.48
A2B1C3 0.91 17.62 1.17 5.36 54712 554.17 300.70 11086. 30 0.46
A2B1C4 0.90 17.55 1.20 5.30 59767 543.35 300. 48 11071.29 0.44
A2B2C1 0.90 18.30 0.63 5.53 44872 581.79 322.71 9311. 84 0.47
A2B2C2 0.91 18.05 0.78 5.49 50213 575.73 316.19 10426. 80 0.45
A2B2C3 0.92 18.03 0.81 5.44 54830 568. 89 315.18 11333.48 0.44
A2B2C4 0.90 17.95 0.99 5.37 59952 554.68 313.71 11320.13 0.44

®2 TEABHF=EM=EHAA SSR #KI8H Dunan £ EBILE
Table 2 The SSR test and diversified comparison of yield and yield components of maize in different treatments

fhFP Variety ki3, Planting mode/cm

‘E:{ﬁ Characters *B$ 958 (ﬁ 20 %ﬁ’ﬂﬁ ) ﬁﬁgﬁ’ﬁﬁ

Zheng dan 958 Xun dan 20 Same row mode Wide-narrow row mode

5% 1% 5% 1% 5% 1% 5% 1%
HHF-# Seed rate a A b A a A b A
f4 K Earlength a A b A a A b A
R, Baldness of ear a A b A a A b A
F44 Ear diameter a A b B a A b A
F4% Ear number a A b A a A b B
F#hi %L Kemnel number per ear a A b A a A b B
THiEE 1000 kernel weight a A b A a A b A
Fe& Yield a A b B a A b B

%% BF Density/ ( x 10*plants/hm? )

PR Characters 6.75 7.50 8.25 9.00

5% 1% 5% 1% 5% 1% 5% 1%
H ¥ Seed rate a A a AB ab B b B
#K Earlength a A ab A ab A b A
3K Baldness of ear a A ab AB b BC c C
F4K Ear diameter a A a AB ab AB b B
F4% Ear number a A a AB b BC c C
F#hi %L Kemnel number per ear a A b AB be B c B
TFHLHE 1000 kernel weight a A ab A b A b A
Fe& Yield a A a A b B c C

I KEFRFRTE 0. Ol K LS BEW,/NEFRFIRTE 0.05 KV 1258 M

2.2 N[RBRAE T 2R BEX BT K i b T B AR W MR K R i
FURII XS P o 30 T B AR W 2 MR REAT D7 220 AT R B, b b A 75 2R 4 L ) B0 % R B A Mok 22
FERKE BEVERR (P <0.05) o HSEE 958 (B :272. 42cm 24 :2. 67cm FHAL : 143. 49cm ) X FR5E HIHEHT 1

http ://www. ecologica. cn



1930 E oA ¥ W 30 %

PEAE TR 5 20 (A 15 :285. 44cm 254 :2. 53em FHA : 162, 45em) , SEAEFTFME 7 2B BARF AT REFHE =X,
PR 8.25 Jitk/hm’ () T BAEYIMOIR BT o & AR AR R B B B B KT 1R s SRR R
REInTASA o R SRR AR DT EVR M BE A 2 B N T R AR, N TR B 46 7 &, PR Oh e 3 38 ) e A 7y XN 8 2
A DMRIE S 7=
2.3 TYRRBLAMER

PR T4 IR 1 AR R AR B A A AR A HEE AN WG I, JUICAE A BRI T B AR R B i fr e BE G
B3, XA THET R SMEIFPRER . ERBERT TYRMERBEBEEETER THTE,
TR R B B 2 B ARG BT n (L 2% B A 0 % B IR B s /N . R, R FEE EAE AT, T
Wy HE 7 B e B RE T BOR , RV MBHALE 7, 4 B3R B BT - B . AR T Bt 2K P
BEABEA T R B & 555 958 2y 31103—31860kg/hm” , ¥ 24 20 Jy 28154 kg/hm’® /45,
2.4 MEBRER(LAL Kzh 521

B4 KT LAL SRS B, LAT Bl S S I i 2tk . 2R AT, LAL(2. 90) 34 & &2
&, 22 R LAL(6.29) f Kk, B B T R %, FLAVE B T RES] 2. 15, H LAT B % BE B3 K K,
[F) it o [) %5 B2 B AR AT R LAT 22 HLSEATRE R LAT Ko (HAZM HEAR R PO ™ Bl , SR A /N, 1
AR, X RIERENEFH N LB I/, BREHR K, ARG E M- & BN KR, 1
EARREGI K, TEM I 52 EMZE RN REIRAF B AR I F= 5 . FBER 958 M HFIA T34 LAI(3.38) R B
20 #9(3.22) K, HLXBEA 958 FEnt 22 /5 LAL TREEUE , TEFAL RG] LAT I BE4ERRTE 2. 41 £, WP REER
K&, 22 R E 958 (R A LAL7E 6.69 Zcd , 7R B2 20 |y LAL 7E 6.61 45,
2.5 MERERNEML

A S X HE SR SRR AL M SRR S BRI E SRR, R BE RIRAE 7 =X A APt B2 958 frF 3mSR &
B (4.26mg/g) TR 20 (4. 11 me/g) o TSI I 3R 5 2 BB R AREL 25 B8 ) S T T B 11 5 26 v 2 BE 2R
T, M) 5 | R K A ELEOE , BR AL 43R & B, A VR FIRRAR, 7= B B Bl 25 B i 3 i B B 7
FEEEREMR(E 1) o Duncan 2 WA LIRS R R W : M BEAE 8. 25 J7 #k/hm® DAY B , 7R [ 25 B 22 [A] f) 22
5(P >0.05) BA BRI R 7K, U B ZE I B A 25 BE B AR, 25 BE XS M e BROG & TR R 3 U 5 24 %5 B2
BEHNF] 9. 00 Ji#k/hm’ i, 225 (P <0.01) A BIHR B E /K, SIS O BHALSH B 2/ EH B M F kg
VER, FE T B 287 &
3 IMNESTHE
3.1 PIAEOKE R S B B AE

FREL 958 1y A AP A Jy 2R BE O 8. 25—9. 00 J5 Bj/hm® f) 58 A4S 47 BE R A, 7= AT 28 12101. 42
kg/hm” ;38 2820 ()& FRAPAE 7 SO BB 8. 25 T dk/hm 2 SEARAT BEAPAE , 7= B AT 28 B 11333, 48ke/
hm?, B2, ZELL BB E T, B RS MR R B R UNA, B A 7= R B T4 K, R L RFAE
RN BER I TR SR 0 R = RS54 o
3.2 FAERGSF R RHAHE

FREAL 958 [T e RER EEARAE R = B A5 HI N 8.25—9. 00 Jif#/hm® , BORIE 584. 51—598. 47 ki, THIE
327.13—327.67g, B KM LR EC K 6.79, G E 48 F 4. 65—4. 92, T4 R 28 31103— 31860kg/hm’,
U RE0.45—0.49, WK 20 W= RER T EAMER S BE5H 0 8. 25 T/ /hm’ 245, BORIS 568. 89 KiZE
£, THIE 315.18 g 724, R KM E AR R HN 6. 61—6. 70, M K S E N 4.89 &h, TY R R & 28154
kg/hm’ 7245 , G5 40 0.44—0.50, 3F LA - FEAREF MBI TS 0 AT R 0 - B B R X R R =
(] ELAE 7= A — R R 53 A B 1 3 /KO s R PR B 3 K
3.3 PIMERMFMEK EHRALE

AR 958 FIREA 20 WA T K i Fh AR = FIAR AL BEE 5 BE B3 KT I 1R 5 FEAR K B 75 BE A KT 4 5
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RS ML RRRR TR (ZEMURN R B R B 40 B A3 KT T 6 5 H R SRR 22 B R BB 5 BE O R i B
SeTHE MRS s L b A BRAE IR AR A B0 7R AT BE R AR O T4 4T BE T AOME AR, EL A PobR 2 2 1) Y 22 57 0
BEIR B ERCR

A SLEEE SRR, AR B BE XS KRB 958 IR B 20 WA K i b B ma BRI FE 4 7 B L T AR R
B2 LAL X 5 D RS IR AR B AREET TYRRESE S DIHMES " O RPRESR
— 3o AR BEXT BT SRR A A PR AR B 255 R WAL , 5 B 3 R T A AR AL 5K, EKOEA 1
Al 2 BE ) S AR B, X S XITF B T MBI G R — B AR R AE K F S T HEAT RO B P R 20
I BE 18] B ELAE B A SRR RIERR DI , BIR =R EAR T EERBIBHAR B & H FORM P2 R
FPRLEY i SR Fr itk — BT o
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