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Study on influence of all-film double-furrow corn density on
yield and plant characters

ZHAO Fan, CHEN Zheng-ren
( Yuzhong Agricultural Technology Promotion Center, Yuzhong, Gansu, China)

Abstract: By means of membrane double ditch technology pattern, an experiment of different densities in six dense
resistance types of maize hybrids was carried out to study the relationship between production and its character and the
plant density. Within the scope of density in this paper, the production of maize increased with the increase of density.
When the density reaches to a certain extent, the production decreased with the increase of density instead, and both pre-
sent a conic model ¥ = —6417.314 + 5501. 842X — 396.330X?. The result shows that the optimum density of the six
dense resistant types of maize hybrids in membrane doubles ditch technology pattern is 6.941 x 10* strain*hm~2. Under
this density, each plant trait indicators are: grain number per spike is 499.9 kernels, 100-grain weight is 38.63 g, the
rate of seed is 83.71% , the length of ear is 17.5 cm, the height of plant is 194 c¢cm, the diameter of stem is 2.14 cm
and the length of bald head is 1em. It presents a positive correlation between plant height and density, the function curve
is power law model Y = 140. 607 X% 12 There is a negative correlation between density and the four traits of grain num-
bers per spike, the diameter of the grain, the diameter of stem and the rate of seed, its function model are all cubic curve
in which the trait indicators decreased with the increase of density. It presents a conic model between density and the
length of bald head, the length of ear and 100-grain weight. There is a positive correlation between density and bald
head, and a negative correlation between the length of ear and 100-grain weight. The length of bald head increased with
the increase of density. The length of ear and 100-grain weight presents a unilateral decline trend. The test also showed
that there is no significant correlation between ear height and density .
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Table 1  Plot yield of different cultivars in various density

S #0/ Ok hm™) P Yield/ (kg 16.5m2) P
ST . _ verage
Cultivar Density/(10*plant* hm~2) 1 1 1 /(ke*16.5m~2)

4.5 14.88 12.26 14.83 13.99
5.25 15.36 19.08 21.33 18.59

2 [=]
E}iﬁr}; 6.0 15.57 18.02 21.31 18.30
6.75 21.27 19.90 21.06 20.74
7.5 19.24 19.54 21.45 20.08
4.5 15.55 14.92 16.49 15.65
5.25 15.40 18.05 17.27 16.91

fin =
ﬁﬂj N 6.0 18.08 17.47 19.29 18.28
6.75 19.89 19.44 19.91 19.75
7.5 19.00 20.21 17.18 18.80
4.5 16.21 15.21 16.88 16.10
5.25 18.50 20.60 18.63 19.24
b}‘ﬁi}% 6.0 19.05 20.59 21.82 20.49
6.75 20.92 19.30 21.55 20.59
7.5 20.46 19.47 19.52 19.82
4.5 18.39 18.97 19.05 18.80
5.25 17.98 21.96 15.79 18.58
Xf:njyijf; 6.0 19.88 23.60 19.43 20.97
6.75 21.03 23.40 25.59 23.34
7.5 2.65 2.3 22.09 2.35
4.5 19.08 21.11 18.98 19.72
5.25 19.59 20.80 21.47 20.62
Zhﬁ;ﬂﬁsg 6.0 20.65 23.30 21.07 21.67
6.75 2.24 24.76 23.03 23.34
7.5 20.36 23.53 20.05 21.31
4.5 21.18 16.56 18.13 18.62
5.25 20.31 19.19 18.84 19.45

AR
ﬂjjkﬁf 6.0 19.69 20.08 21.04 20.27
6.75 21.13 21.67 20.66 21.15
7.5 19.35 21.88 20.07 20.43

R2 ARALEBEREERZERMEFER

Table 2 The main agronomic characters and economic characters of maize in different treatments

Qb3 Treatment AR Shape and properties
wE N Eviil T MK T R4 eI AR ERE e
At /(J7Bk-hm™2)  Plant Stem Spike Spike Ear Grain Length of  Percentage  100-grain Yield
Cultivar Density height diameter length length diameter  number per  baldhead of grain weight /(kg*
/( 104planl'hm’2) /cm /cm /cm /cm /cm spike /cm to ear/ % /g 16.5m~2)
= =)
RACLY 4.5 170 2.39 76.1 18.45 5.05 514 0.07 85.21 43.1 13.99
Funong 1
Lol o2
EL25 4.5 173 2.47 80.9 18.47 5.13 538 0.63 82.35 42.87 15.65
Jinkai 2
L 16 45 179 2.38 7.1 18.97 5.3 555 0.6 80.08  41.44 16.1
Shendan 16
St 335 4.5 203 2.35 63.7 18.92 4.73 618 0.47 87.28 37.77 18.8

Xianyu 335
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gx2
| HB 958 4.5 187 2.29 68.7 17.47 5.06 536 0.43 87.95 44.55 19.72
Zhengdan 958
e =N
K25 4.5 170 2.38 66.7 17.6 4.81 562 0.17 87.31 40.52 18.62
Wuke 2
2 =%
?Zm 7 505 183 2.36 75.5 18.39 5.07 500 0.94 82.22 43 18.59
unong 1
N =]
wl2 5.25 178 2.45 77.7 18.77 5 512 0.7 82.14 41.36 16.91
Jinkai 2
VLA 16 5.25 180 2.36 78.01 19.37 5.14 529 0.68 82.37 39.56 19.24
Shendan 16
LI g s 209 2.41 76.5 18.37 4.55 555 0.85 86.36  36.79  18.58
Xianyu 335
A58 5 s 189 2.31 77.7 16.93 5.06 521 0.5 88.17 4228  20.62
Zhengdan 958
e
BF25 5 s 175 2.4 84.0 17.07 4.83 532 0.27 86.96 39.47 19.45
Wuke 2
= =)
WAL 6.0 186 2.15 74.6 17.79 5.07 494 0.97 81.58 40.59 18.3
Funong 1
ay =
Edl2S 6.0 181 2.46 74.9 18.4 4.91 500 0.93 83.01 40.47 18.28
Jinkai 2
YL 16 6.0 182 2.36 77.7 19.28 5.00 522 0.97 83.88 39.03 20.49
Shendan 16
Ji T 335 6.0 212 2.2 76.3 17.83 4.8 557 1.15 88.06 36.1 20.97
Xianyu 335
Ho 958 6.0 192 2.2 73.2 17.29 5.06 514 0.52 87.14 41.08 21.67
Zhengdan 958
T S =
K25 6.0 180 2.03 82.6 17.33 4.62 537 0.33 87.21 37.38 20.27
Wuke 2
2oy 1 1
HARLS o 190 2.28 74.4 18.5 5 465 1.03 82.17 39.69 20.74
Funong 1
N (=]
w2 s 183 2.08 7.1 17.05 4.99 469 0.93 82.25 40.72 19.75
Jinkai 2
VL 16 6.75 189 2.1 76.7 18.52 4.99 518 1.05 83.08 39.44 20.59
Shendan 16
FEIS g 219 2.27 68.4 16.6 4.78 524 1.23 88.33  35.52  23.3
Xianyu 335
0S8 ¢ o 195 2.19 67.6 16.84 4.97 494 0.55 86.14  39.49  23.34
Zhengdan 958
g
AF25 s 183 2.14 75.3 16.8 4.8 543 0.36 81.91 39.24 21.15
Wuke 2
[ =4 =}
mA LS 7.5 194 2.13 7.6 19.28 5.00 442 1.1 80.98 33.85 20.08
Funong 1
) =}
25 7.5 183 2.04 65.7 17.61 4.93 464 1.1 80.29 40.94 18.8
Jinkai 2
YL 16 7.5 196 2.00 69.9 17.98 4.87 500 1.14 81.77 38.55 19.82
Shendan 16
Jok 335 7.5 23 2.08 66.5 16.78 4.53 510 1.39 83.14 34.97 2.35
Xianyu 335
FBER 958
Trenglan 058 13 198 2.16 64.5 15.27 4.88 459 0.73 83.28 38.32 21.31
o
25 7.5 185 2.23 66.4 16.8 4.53 480 0.5 80.52 38.44 20.43
Wuke 2
S
St A 7.11 6.01 7.37 5.48 3.84 7.11 44.80 3.25 5.76 10.68

Variation coefficient
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Table 3  Results of variable analysis

x5 BEEZERER

Table 5 The multiple comparison of factor B

TR B Sk Y 7. = e 3 =N 7. U= e 7.
;éuﬁfé/)? PR AWE i P fhgm (i S%RFAF 1R FERT
ource of Quadratic Free Mean 5% significant 1% significant
.. F value P value Treatment Average
variation sum degree square level level
A K28 B4 21.4861 a A
Factor A 139.5040 5 27.9008 12.5510 0.0001 BS 204650 ab AR
B3 19.9967 b BC
B HE A
1973667 4 493417 22.1970  0.0001 B 18,8972 . c
Bl 17.1489 d D
AxB 44.4583 20 2.2229  0.9290 0.5544
R E 143.5040 60 2.3917 3 = 5 ;
e e 2.2 HENFEMRERZMOERXSH
R A T BREE = T e & S L
i EEEELGGR M A ) K )7
5 3R 2 N e
Table 4 Multiple comparison of factor A ZEOIHTEERORT , it Bl 15 2 B AR 0N A 3R 2K
P B F-(F =0.9290) , Ui B 7L R84 B R R RS 20 T
e ¥y 5% BEKT 1% BEKT L et e e o .
Treatment Average 5% significant 1% significant Z:IEJDDﬁPIETJ FEE%FE”}'EHS E‘Jﬁ@%#ﬁﬁ%‘ s EI]
level level v p N S 3
eve eve 6 IR TR it o 187 i 11472 Al i A A
= 21.3347 a A AL 6 A AP A Y 22 5 AT 200, B B 6 kil 0K
Ad 20.8087 ab AB suby 8 7 e A B 8 E A RO T K A AN — B 7R
A6 19.9853 be AB Mo HCHEAT 5 BE R 7 i B AR PR B 532 Wi ) A S
A3 19.2473 d BC IR RIDLE 8 B 5 A TR R I e B S 4[]
0 e N . B 6 A T (A 7 L SR B
s e ) SURRZPE L HISEHE S B AT LT 5 P XA b
A KRB B FE LA RO 7 Bk DR 3R 520
Fo6 HEXRBUIER
Table 6 Correlation matrix
R = ey IS i % 0 . A -
I 28 Itfifyi ?Efliu ?*ﬂ H ::Mu fE*ﬂ Gﬁ?*\léﬁ) LPJ’L]jﬁ ) kR 1§Oﬁi P
Correlation ant ant Stem ar ar Grain number Length of = o, o AR
population  height diameter height diameter ~ per ear  baldhead weight
Plant population 10000
Plant height 100 10000
| ~0.97" " —0.95" " 1.0000
Stem diameter
DA
Far height -0.5100 -0.4400 0.5900 1.0000
K -0.96"" -0.96"" 0.94""  0.6000 1.0000
Ear length : : ’ ’ ’
E»
FAL -0.92"* -0.91"  0.84"  0.5300 1.0000
Ear diameter
Crai AL -0.98"" -0.98"" 0.90" 0.4600  0.93"" 0.96""  1.0000
Srain number per ear
Length of baldhead 0.97 0.98 -0.92 -0.2900 -0.92 -0.84 -0.95 1.0000
ﬁﬁ? -0.82" -0.8000  0.7600  0.7700 0.92"" 0.877 -0.6800 1.0000
Fertility
Hﬁi -0.96"" -0.96"" 0.92""  0.2800 0.86" 0.93"° -0.98""  0.6500 1.0000
100-grain weight
77 Yield 0.88" 0.90° -0.85" -0.1500 -0.87" -0.6600 -0.83" 0.96"" -0.4800 -0.91" 1.0000

1 Note: * P<0.05, * * P<0.01,
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Table 7 Analysis results of model function on density with plant and yield traits index

P R V) S RAE 2V

Dependent variable e Sl Knee point value
HAE R R 5 R X RERHR FE PAE X1{H
Dependent Epuatiion of X1 Determination F P BRUME B Extreme
variable model funciton r coefficient value value The maximum E value
.. xtreme X Y
( mlmmum) value X
value
Y= -6417.314 + 5501.842 X
=N . * *
R Yield 396, 33012 0.88 * 0.9798 48.531  0.0202 13024.2 12676.8 6.941
B 0. 16602 ® % * _ _
. Y = 140. 607 X 1.00 0.9967 901.410  0.0001 196.5
Plant height
FE T _
Length of Y= 2'3826+2’871X 0.97 % * 0.9971 345.413  0.0029 1.00° 1.0031° 7.790
-0.056X
baldhead
ik Y=18.649 +0. 114X \ , ,
Ear length _0.041 X2 -0.96 0.9381 15.158  0.0619 18.31 18.73 1.406
T Y =10.857143 — 3.044286 X 4.81 4.9328 5.6173
Ear diameter ~ +0.520635X> - 0. 029630 X3 -0.92 0.9981 177.00.0552 5.0" 4.9344" 6.0068 871 4.9336
TRLEL
Y =1889.306 - 667. 642X
Grain numb -0.98 % * 0.9901 33.391  0.1264 553.8 — — 5.9586 517.11
ram number +110.1X2 - 6.159X°
per ear
N Y= -2.997+2.899X . 2.12 2.1231 4.7201
Stem diameter -0.503X%+0.028X3 -0.97 0.9767 13978 0.1936 2.38" 2.3899" 7.4005 ©-0613 2.2565
[Ep A
Y =57.147-4.485X
100-grain 57147 ) 8 -0.96"" 0.9774 43.234  0.0226 38.35" 38.4354" 7.7238
. +0.314X
Weight
HkR Y =143.244 - 32.906 X . 81.66 84.8395 4.9854
Fertility +6.151X%-0.381X° -0.82 0.9858 23.166 - 0.1513 85.03" 84.9320" 5.7711 3. 3782 84.8857
TR PRAE S 4 85 (/) KAE A ORI, A 1 Pl 1 8 S R A SR AR A Bk A5, 7 B PR AR &5t () IR AR * 538, A 2 g die (1) /ML

Note: The maximum (or minimum) value of dependent variable is observation value, the extremum is obtained by independent observations and extremum generated into

the equation. The results with * means maximum value of dependent variable and the results without * means minimum value of dependent variable.
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