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Effect of kernel size on seedling growth and
yield of machine sowed maize

CHENG Qiubo,KONG Fanlei,DOU Pan,ZHA Li,ZHU Conghua,
XIE Menglin, MA Xiaojun, YUAN Jichao

(Agricultural College ,Sichuan Agricultural University ,Wenjiang ,Sichuan 611130, China)

Abstract: [Objective] This study investigated effect of kernel size on emergence, seeding growth and
yield of maize sowed by machine in spring and summer to improve machine sowing quality and maize yield.
[Method] With 3 maize varieties Changyu 19, Zhenghong 311 and Zhenghong 505 as materials, seed vigor
was determined in laboratory and effects of kernel size on seedling.dry matter accumulation and yield were
investigated with a split-plot design. [Result] Germination,germination index vital index,height of seeding
and plant,stem diameter, leaf area,and dry matter accumulation of large and medium grains were higher
than those of small grains after sowing by machine in field, especially in the early growing stage. The differ-
ences became smaller in late stage. The effects of variety and sowing date were almost the same. Large and
medium grains of Zhenghong 311, which grew slow in early growing stage but fast in late growing stage,
had the biggest increase in production. The effects were stronger and longer for sowing in summer than in
spring. [Conclusion) Larger grain should be sowed in mechanization of maize production,local conditions
should be considered in agricultural production.and selection and classification should be conducted accord-

ing to variety characteristics and climatic conditions of cultivation season.
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Table 1 Kernel size of maize seed

o K¥i Large grain
i}

Fki Medium grain /K Small grain

g e /mm | ERRR s W /mm  BRURRE F T Jmm TR R g
Diameter 100-grain weight Diameter 100-grain weight Diameter 100-grain weight
1E4L 505 Zhenghong 505 =9.3 34.92 7.5~7.7 26.65 <6.0 17. 14
1E4T 311 Zhenghong 311 =9.5 39. 39 7.9~8.1 30. 38 <6.5 19. 87
K E 19 Changyu 19 >11.0 44,69 8.9~9.0 34.11 <7.0 21.94

1.2 REHE
1.2.1 £AXFRE R EBIEL 505 FIELL
311 3 ANR/NIKFARL N B KL #5 B GB/T 3543. 4 —
1995 - 3o L FR AT VD IR & 250, 25 °C Ol e
It B REE— UK IS R GO B b i 4
NEEBAEE 100 Kifh 7. 8555 7 dRiFRE R
M E S8R, IR 06 S AR H

R F = E W K ZF R 5/ R 7 5 X
100%.

REEB(GD = 2 (Gt/Dt) (Dt Jg K 4% K
Gt 5 D KXY B K & 2R 50

A1V e BE B T AT R OA AR R MR Y IE O 4l
5 Bk s B R 49 00 0 5 DAV 28 88 1 & K kAR 1)
KA,

AR K T AR A (b R = R Xt B X
0.75),

L) T S A R T PR R AR K
g3 IR TRV FR T &

YrEi TR AR T 105 TR ART 30 min f5

80 “CHtZ fH 7 5 , FH K F-FR T it .

TG TG 188 1 = R ZF R B Wi v B
T T8 80 11 = & 28 48 B < 4 i & T & 15 1 4R
B = R ZFHEEOC G i T B 0 iR A IV = & 3
FEAOC TR
1.2.2 @REAMNEXE W8T 2014 4F 3 J] —2014
48 A AR N K27 AR R X A 37 i A7 o il R
X EX R E KGR A ~A; 5lFEE
KA IE LT 505, 1F 4T 311, K E 19, @l X K ¥ ki K
N AR S A A R AR BB RN FHAS [R] L AR 0
SRR N 3 G Ay B ~Bs Ko 3k 9 A ab
L3 WEL , BIF 27 A/ NX AR 5.5 m X4
m, ARG A 11T HEEMOME R G A 13 HHE
A LTEAEFT (150 em+50 em) BEE Rk B, 25
15 cm, ZETA 58 60 cm. 5% F TG B XN 07 547 4K Fh BL
FEE b 4% BREE 21 cm, % B2 3 333 #£/666. 7 m®,
A R 5% 45 B R i [R] 24 R HE A 7 SR RN X ] —
o TR A R RN XOBORE 10 R CRL 4 b
TALERD BT I ok 22 3 R SR A A R R DN DX



1%

58 P AL A RRL B R 2 22 4 CA AR 1O
3~5 Bt b AR > A B L 20 0 I 2 2SR bR Ol Y
AN Ko A1y R R A

(DI S FAE **m(%ﬁﬁﬁ%%):ﬁﬁﬁiﬂﬂ

A R SRR T K A CBR ED K B dih
T J by 25 2 AR THUHS () 4 32 5 25K BB A R
JUIN 25 538 T W 5 0 55 2 7 () R B2 5 w1 AR
FE B0 TR = R e B/ b T AL o
FHAK 58 R BOE I 15

)T R, T AT bR E 5 8% FE 5 5
16 105 CHEAR R 2 ho AR5 90 2 80 “CHt 2 fH 5
PR

(3) 77 5 P A R 3R W3R i I A 50T B
IUEE 25 20 %75 Fh R A8 BEAT B0 AT RL . B R &
PiRS g A
1.3 HIESW

% Microsoft Excel 2013 #4750 # b1 , i3 FH
DPS 7. 05 B AF3E47 A [ 4b $ 8] (1) 52 3 53 B Je 2 5+
B E AR .

2 RS0

2.1 AEHFHMANERFMFHENESR
W 2 Pros s AN TR Bl AN TR AL R/ K B 7

W& ZE 3R VR AR BS80S e —E £ 5 M
FFRLIS /N ] 1) 25 S TE S B d HLGR 31 g 25K IE 40
311 Y 34 & 28 3 K 2F 48 B0 0 BEIE 21 505 5
14. 8% 13. 3%, F3H0G 146 % T . IV AL IE 21 505
o 16,2000 19. 8% . i -1 76 A8 B 11 L I &% aF 41
505 ik 18. 7% Fl1 25. 6% . FHULAT UL, IE4T 311 % 1F
21 505 KA — P iE 1 f B g R T A
A AREZER AR XA RS AR A
K WA R 5 HAFRLBR A K

F 2 Won B B ORAFRL B K BT & 2R
R ZFRE B 148 B R B G 0 iR L Lok
R 25 O K H 5 /R - 18] 4 7 A G 2
S, IEZL 311 MIIFZL 505 i Fh #0  — 30, BOF- 4918
Jei s KRR F K 2 SR INVRE R T4 5l s 220 14
12,92, & ZFH6 8050 5 i 24, 86 R 29. 504, 1%
FIHEE T B 67. 9% 56. 6 %0, 3% S48 11 4>
S Y 150, 0% F1 102, 8%, 1% J1 48 B I 43 5 v&r b
168. 7% F1 94. 0% . 1% J1 48 £ IV 43l &5t 126. 8 %6
86. 7%, W WLARFHE KL WG SRR ZERE IR X
HIW IR 2 K. TRF T K 28 538 0 11K .
AT B 5 RE IR A NG IR I W B o e e A G

® 2 FRKANEXRFFRFHZMN

Table 2 Effect of kernel size on germination

fiﬂ TrealrflAefll pen j’iﬁjﬁgﬁ[ i 188 Vigor index
””.ﬂ{ *%*ljtd\ Germination bermlnatlon 1 I mm v
Varieties Kernel size index
E4T 311 B 80.2+2.1a 19.041.2 ab 501.9+11.2 a 15.940.8 a 1.1£0.2 a 254.5+7.5a
Zhenghong B, 78.840.9 ab 21.740.6 a 504.1£10.5 a 14.4=40.9 be 0.740.1 ab 225.7+6.3 ab
311 B 69.5+1.5bc  15.4+1.1c  311.6+8.7b 5.640.5cd  0.240.0cd  106.242.3 ¢
E4T 505 By 75.6+2.3 a 18.2+1.3 a 467.8+9.8 a 19.640.3 a 1.1+0.3 a 220.6+8.3 a
Zhenghong B, 65.3+1.9b 16.94+1.0 ab 400.148.5 ab 14.44+1.1b 0.940.2 ab 165.5+4.5 be
205 B 58.141.1 ¢ 14.440.9 ¢ 265.947.5 b 8.6+0.6 ¢ 0.6+0.1¢ 103.34+4.2 d

TE: Bi~Bs 2028k b NVRERR T o RSO S A AN [RNG P RERORTE 0. 05 K PR B . FERR.

Note: B,
0. 05 probability level.
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Table 3 Effect of kernel size on plant height of maize sowed by machine cm
il
Sﬁvﬁg f’ﬂif}j Trcatm;;;ﬁijw‘ Th ilﬁ—%’i 3 j—llﬂjr[/ﬁ;q A llziﬁﬁéH
period Verleties Kol size ree-leal stage Five-leaf stage Jointing stage Silking stage
4T 505 B, 18.140.8 b 35.240. 6 od 137.62. 4 be 283.9+11. 1 a
Zhenghong B, 17.84+0.7 b 34.8740.7 cd 131.2+3.3 ¢ 273.3+17.5 a
505 B 15.1+1.1 ¢ 31.140.4 1 120.1+7.8 d 274.8418.0 a
FiE 4T 311 B, 18.4+1.3 b 37.1+1.0b 148.1+7.5 a 282.1+5.7 a
Spring Zhenghong B 17.44+0.4 b 34.37+0.5 de 147.4+0.2 a 288.8410.0 a
sowing 31 B; 15.340.2 ¢ 32.740.7 ef 132.648.5 c 279.9411.0 a
KE 19 By 19.84+0.6 a 43.0£0.6 a 145.4+5.9 ab 276.5+25.8 a
Changyu B, 18.4+1.2 b 36.141.7 be 139.7+£2.5 abc 281.14+8.1a
19 By 16.040.2 ¢ 31171 132.642.3 ¢ 284.947.9 a
4T 505 By 19.44+0.6 b 40.5+2.4 b 145.9+5.6 ab 287.548. 8 abc
Zhenghong B, 19.040.5 be 37.0+0.8 ¢ 137.8+6.5 be 283.37+15.0 abc
505 By 16.240.5 30.540.8 e 121,0+8.9 d 273.0410.8 ¢
=% ELT 311 By 19.44+0.5b 40.4+1.6 b 151.3+6.0 a 282.448.1 abe
Summer Zhenghong B, 18.24+0.1 ¢ 36.94+0.9 ¢ 144.6+9. 6 abc 296.5+7.5a
sowing 311 B 16.040.5 d 32.740.7d 135.745.9 be 277.6411.7 be
KE 19 B, 21.9£0.7 a 46.5+2.1a 153.3+6.1 a 295.449.3 ab
Changyu B, 19.54+0.8 b 38.1+0.5 ¢ 141.4+8.1 abc 281.947.5 abce
19 B; 16.84+0.0 d 31.5+0.6 de 132.5+10.0 cd 279.0+12. 3 abc
R4 HFHRNINBERZHEOZ G
Table 4 Effect of kernel size on stem diameter of maize sowed by machine mm
N L. -l o o B
period Vamotio Kornol size ree-leaf stage Five-leaf stage Jointing stage Silking stage
LT 505 B, 4.24+0. 3 abed 6.440.5 ab 24.6+2.4 a 21.140.9 de
Zhenghong B 4,140.1 bed 6.5+0.4 ab 22.84+1.7 ab 20.9+0.9 e
505 B 3.740.2 cde 6.1+0.1b 21.5+2.2 b 22,0+ 1.2 bede
B 4T 311 By 4.4+0.7 abc 5.940.2 be 23.6+1.0 ab 23.5+1.1 ab
Spring Zhenghong B 4.6+0.2 ab 6.1+0.4 b 23.040.9 ab 23.4=£1.3 abc
sowing 311 B 3.340.5 ¢ 6.040.1b 22.141.5 ab 22.640. 9 abed
K 19 B, 4.840.2 a 6.8+0.4 a 24.042.0 ab 21.8+0. 6 cde
Changyu B 4.740.5 ab 6.240.5 ab 24.3+0.7 ab 23.6+0.5a
19 By 3.6%0.2 de 5.340.3 ¢ 23.242.0 ab 21.820.7 de
W4T 505 B, 4.5+0.5 b 6.6+0.5a 23.3%+1.2 be 21.240.2 cde
Zhenghong B 4,14+0.1 cd 6.440.4 abc 22.4+1.2 cd 20.4740.5 de
505 By 3.740.2 de 6.0=0.1 bed 21.341.34d 19.7%1.5 ¢
oiE LT 311 By 4.5%+0. 3 be 6.3+0. 2 abe 24.540.9 ab 23.0740.7 ab
Summer Zhenghong B, 4.440.2 be 5.940. 2 cde 23.3+0.7 be 22.47+1.4 be
sowing 311 B, 3.640.2 ¢ 5.940.1 de 21.040.7 d 20.040.3 de
KE 19 B, 5.0£0.2 a 6.7£0.1a 25.3+0.7 a 24.5+0.8 a
Changyu B. 4,5740.2 be 6.4+0.3 ab 23.841.4 abc 22.8+1.6 ab
19 B 3.840.2 de 5.540.4 ¢ 22.6+0.7 cd 21.4+0.5 bed
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Table 5 Effect of kernel size on leaf area index of maize sowed by machine
b3 Treatment . .
Si%’v%?l =) 3 = -3 iy W it 22 3
Dowing ””}*‘? ﬂﬁj{d\ Three-leaf stage Five-leaf stage Jointing stage Silking stage
period Varieties Kernel size
4T 505 By 0.01640.001 a 0.07640.006 b 2.424+0.30 a 5.284+0.13 b
Zhenghong B, 0.01440.001 ab 0.0754+0.007 b 2.17-+0. 38 abc 5.06+0.47 b
505 By 0.009-0. 002 de 0.06020. 002 cd 1.74240.16 d 5.064:0.33 b
1% 4T 311 B, 0.014=£0.001 ab 0.067=+0. 006 be 2.06=40. 18 abed 6.4340.32 a
Spring Zhenghong B 0.01340. 002 be 0.06140.008 cd 1.9740. 20 bed 6.25+0.68 a
sowing 311 B, 0.00840. 003 e 0.055+0. 006 d 1.7440.25 d 5.0840.29 b
K19 B, 0.014=0.001 ab 0.088=+0.003 a 2.3140.06 ab 5.0840.24 b
Changyu B 0.012240. 002 be 0.061£0.001 cd 2.2540. 14 abc 5.2540.66 b
19 B, 0.01140. 001 cd 0.055+0.009 d 1.9340.09 cd 5.25+0.23 b
E4T 505 B, 0.01940.001 a 0.07940.004 b 3.33%+0.84 a 5.26+0.14 cd
Zhenghong B, 0.01740.001 b 0.07540. 003 be 2.38+0.13 b 5.43%+0. 14 be
505 By 0.01140. 001 fg 0.06040. 001 ef 1.84+0.71 de 4.93-40.20 d
% E4T 311 B, 0.01540. 001 be 0.06940.003 cd 2.224+0.76 b 6.4640.17 a
Summer Zhenghong B, 0.01340.001 ef 0.06240.006 e 2.024+0.30 cd 5.87+0.20 b
sowing 311 B, 0.010=+0.001 g 0.056-0.003 f 1.8340.20 ¢ 5.8740.43 b
KE 19 By 0.01540. 002 cd 0.09240.003 a 2.384+0.07 b 5.184+0.15 cd
Changyu B, 0.01440.001 de 0.06940.003 d 2.19+0.15 be 5.15+0. 48 cd
19 B; 0.01240. 001 f 0.055+0.004 f 1.9140.09 de 5.25%+0.15 cd
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Table 6 Effect of kernel size on dry matter accumulation of maize sowed by machine kg/hm?
; b3 Treatment =1 1) N
Siﬁg ﬁip R e e eat J.&%% 28 s
period Vareties  Kernol size stage stage ointing stage Silking stage Mature stage
4T 505 B 8.44+0.7b 47.7+£12.3 ab 2 222.24+147.2 a 7 252.74357.0 be 17 221.441 072.7 abc
Zhenghong B, 7.37+0.8 be 51.8+3.9a 1 881.8+192.2 abed 7 240.2+279.9 be 16 700.9+922. 4 be
505 B 4,940.7 ef 30.6+2.1 cd 1457.6+278.5d 7 682.4+188.9 abc 16 240.24+1 103.9 ¢
B 4T 311 By 6.840.3 cd 34.94+3.1 cd 2 023.9£196. 3 abc 8 090.1+683.8 ab 18 674.4+436.0 a
Spring Zhenghong B, 5.840.9 de 34.6+1.8 cd 1 965.04+169.3 abc 8 558.8+318.3 a 18 521.24677.2 ab
sowing 311 B 394101  32.241.2cd  1633.44335.0 bed 7934741252 ab 16 172. 441 326.0 ¢
KE 19 B 10.040.4 a 51.6+13.5a 2124.6+484.4 a 8 010.5+868.4 ab 17 723.5+2 114.4 abc
Changyu B, 8.1+0.2 b 38.47+4.3 be 2 078.1+131.3 ab 8 021.7+1 061.6 ab 17 940. 34+473.9 abc
19 Bs 5.640.5 de 25.2+2.5d 1594.4+233.7 cd 6 786.64+417.7 ¢ 17 661. 04581, 9 abce
ELT 505 B, 10.040.6 b 55.2+7.4 ab 2525.0496.7 a 7 927.64530. 8 be
Zhenghong B 8.94+0.4 ¢ 48.743.2 be 2 098.7£72.2 be 7 305.94338.9 cd
505 B, 5.840.3 ef  32.3%2.7ef  1639.3%40.4d 6 624.0+280. 6 de
g% 4T 311 B, 7.6+£0.6d 37.9740.9 de 2195.7£179.8 b 9169.5+386.9 a
Summer  Zhenghong B, 6.14+0.6 e 36.0+0.5 e 1945.6+89.3 ¢ 8 386.2+713.2 b
sowing 311 By 4.4+1.1g  35.040.8ef  1608.3+120.64d 7 446. 71692 ¢
KE 19 B, 11.640.4 a 58.1+6.5a 2 252.0%£308.3 b 8 472.74291.6 ab
Changyu B, 9.1£0.3 bc  42.8+1.8 cd 2 051.6486.7 be 7 895.74527.6 be
19 By 1.94+0.21fg  29.1+4.0f 1 446.5+67.8 d 6474.7-+449.9 e

T« R 22 J5 38 KRR R R R ORI AR R L Ol e Bl

Note: There was no data because of lodging in big storm after silking

MRl BE R Z AT IR LD 311 T AR

stage in summer sowing.
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Table 7 Effect of kernel size on yield and yield components of maize sowed by machine (Spring sowing)

AEFE Treatment

- - BT H (e HHH R AR /g #hik/ (kg + bm )
””.ﬁ ﬁ‘ﬁkd\ Ear rows Row grains Grain number per spike 100-seed weight Yield
Varieties Kernel size
E4T 505 By 19.14+0.9 a 44,240.8 abce 842.3426.4 a 29.4+1.6d 9 436.3+£773.2 ab
Zhenghong B, 18.541.0 ab 45.5+1.9a 843.5+63.2 a 28.8+1.3d 9 249.3+915.0 ab
505 Bs 17.920. 6 be 45.040.9 ab 803.6+37.6 a 28.441.1d 8 695.8+84.7 ab
o3l B, 17.240.0 cd 13.1£0.8 ¢ 740.84+14.4 b 34.1£1.7 be 9631.8+591.7 a
Zhenghong B, 16.840.0 cd 43.6240.7 be 732.5411.0 be 33.6=1.6 be 9 368.1+561.0 ab
311 B, 16.940.6 cd 10.040.14d 676.5425.8 cd 32.140.9 ¢ 8278.2+454.9 b
KE 19 B 16.34+0.2 d 39.8+1.1d 648.14+13.3 d 37.5+£1.2 a 9 263.14+397.1 ab
Changyu B, 16.340.9 d 10.3+1.0d 655.6+53.2 d 38.3+£2.3 a 9 560.0+1 216.9 a
19 B; 16.9-40.3 cd 38.7+1.0d 652.4+27.9 d 35.0+1.0 b 8 698. 85527, 0 ab
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