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Research on growth variations of maize by whole film double furrow sowing
based on Richards model from traditional cultivation mode

ZHAO Fan
(Agri-tech Extension Center of Yuzhong County, Yuzhong, Gansu 730100, China)

Abstract: To investigate the differences in growth characteristics and effects on yield of maize in the field between
double furrow sowing with film and the traditional cultivation mode, based on Richards model, a study was carried out
through dynamic mathematical method using spring maize under three cultivation treatments. The results showed that
plant height, leaf area per plant, the number of visible leaf growth accumulation under three treatments showed a slow —
fast — slow curve as Richards model pattern. Significant differences were observed on Richards curve of growth and accu-
mulation for each index, growth rate, and speed variation curve between double furrow sowing with film and the
semimembranosus and open plots, showing a high initial growth potential of Ry. Index of growth reaching to exponential
and stable growth stage was 8 ~ 20 days earlier than that of the control. The maximum growth rate was obviously higher
and the emergence time was earlier than those in the hcontrol. The maximum height growth rate of maize plant by double

furrow sowing with whole film was 6.755 cm* day

1

, 1.512 times as high as that in the control. The maxium growth rate

in green leaf area was 330.6 cm®*day ™'+ plant ™', 1.409 times as high as that in the control. Number of leaves per plant

showed maximum growth rate of 0.412 day* plant =

, 1.383 times as high as that in the control. Double furrow sowing
with whole film on maize growth rate changed greatly, showing a characteristic of fast acceleration and fast deceleration.
A significant growth was observed during the stable growth period, 1.493 ~1.618 times as high as that in the control.
The crops at late growth stage allocate energy for reproductive growth, resulting in slow senescence rate of maize leaf.
This allows maize pollination and grain filling, showing high grain number per ear, grain leaf ratio and 100 grain weight,

which increases maize yield.
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Table 1 The Richards equation parameter for corn plant height, leaf area and leaf number per plant by each treatment

K bR s 4 . b PIARE LIES Y P
Index of growth Treatment n R? R
A 0.920 16.18 21777.76 0.437 0.9985 0.9992 0.0001
tk“”, B 0.882 16.43 68774.37 0.420 0.9986 0.9993 0.0001
Plant height
C 0.786 19.27 1709700.90 0.303 0.9997 0.9998 0.0001
A 0.986 15.62 1256.26 1.144 0.9985 0.9993 0.0001
r H
FLRIT TR B 0.959 13.98 1497.04 1.170 0.9978 0.9989 0.0001
Leaf area
C 0.882 13.92 6895.45 0.825 0.9984 0.9992 0.0001
BRI P A 0.945 12.41 252.95 0.469 0.9988 0.9994 0.0001
Leaf number B 1.011 9.30 77.38 0.635 0.9978 0.9989 0.0001
per plant C 0.939 9.32 264.35 0.440 0.9978 0.9989 0.0001
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Table 2 The growth periods of maize by various treatments

: Al HH W PN - Wik 22 JREA
sL Sowi Seedli Jointi Huge bell i Bloomi Silki Maturi
Treatment owing eedling ointing uge be Heading ool.mng 1lking aturing
stage stage stage bottom stage period stage stage
04 -30 05-10 06 - 17 07 -05 07-19 07-25 07-28 10-02
04 -30 05-13 06 - 28 07-14 07-24 07-29 07-31 10-08
04 -30 05-15 07 -05 07-19 07-28 08 - 01 08 - 04 10-14

BARR SR A R R HR Ol 330.6 em?+d ™!
PR XTI 1,391 i, AR AT DL B0 R K
BRI A REFE, R 0.412 Fed™' Bk, 2N
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EIAE AR (3 B 2. 8 3) . A AbFRE
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B Btk s b BLCARFEES Ol C AR FEAY 1.069 £, bk
SRt AR PR AT WL CEE BLC AR B, O C Ab
173.6% ~82.8% . FighrfE KB b s A
FLARER B.C K, CALBRAY 1.493 ~ 1.618 1%,
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Table 3  Richards curve inflection points of maize plant height, leaf area, leaf number and
the number of days after sowing, and parameters of three growth stages

RoRE ik
1 R 12, [/ EIL i i{‘(i AL\
B3 A BRI e s ok h i BE
Inflection point . . . Each stage compared with The ratio -
He e lative value Inflection point corresponds The proportion of the CK magnification Max. of the initial
Skn o b e to the date growth stages days 48 rate growth
A max. rate .
Indfx Treat- of growth potential
o ment
growth 20 R 1 G V. e R0 R
T L BB BB BB ME WB WEB . .
Yy Ypoi Y, oy Initial Exponential ~Stable Initial Exponential ~Stable pot por
stage phase stage stage phase stage

0.4654 0.5660  0.6666
A 03031 0.5466 0.7821 06-23 07-04 07-16  0.465 0.201 0.333 0.789 1.069 1.493  6.755 0.5%4 7.077

73]

Plant 0.5251 0.6253 0.7255

height B 0.2970 0.5290 0.7529 06-29 07-11 07-22  0.525 0.200 0.275 0.891 1.064 1.233  6.171 0.599 6.906
/em

. 0.5886 0.6827 0.7768
C 03114 05052 0.6897 07-07 07-18 07-28  0.589 0.188 0.223 1.000 1.000 1.000 4.880 0.643 5.837

0.3835 0.4654 0.5474

gkt A 0.1940 0.4805 0.7687 06-13 06-24 07-02 0.38%4 0.164  0.453 0.736 0.828 1.618 330.580 0.487 17.866

LA

/(e fk-1) 0.4432  0.5343  0.6255
Leaf B 01882 0.4650 07458 06-20 06-30 07-11 0.443 0.182 0.374 0.849 0.919 1.336 289.388  0.485 16.354
area

Jpepan-1) ¢ 0-5225 0.6214 07203 ~ ~
(feplnt=) € O ase oqo7p 6= 07-11 07-22 0.52 0.198  0.280  1.000  1.000 1.0 237.741 0.519  11.483

PRk A ggggg 822;‘3 8%;‘ 05-30 06-13 06-29 0.256  0.257  0.487 0.762 0.736  1.546 0.412 0.585 5.820

-4
Leaf 0.2609 0.4188  0.5768
umber B 0.2734  0.5545 0.8309 05-30 06-18 07-05 0.261 0.316 0.423 0.777 0.905 1.343  0.376 0.548 5.906

per
0.3358 0.5102 0.6846
lant - - -
p! C 0.3087 0.5574 0.7980 06-08 06-28 07-18 0.336 0.349 0.315 1.000 1.000 1.000 0.298 0.594 4.097

A KSR B Fe R R A AL B 288.6 cm, BRI AR A ALFE 9 491.45 en?, BAKRM SN B ALEE 21.6 Fo

Note: Determination of the maximum value of the growth potential of the plant height for the A treatment was 288.6 cm, the leaf area per plant for the A

treatment was 9 491.45 cm®, and the number of leaves per plant for B processing was 21.6.
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Table 4 Maize plant traits and yield by each treatment

N .. U " o SRapi

o R ke BT mmg mem o ROH . gk
Kb 3 Plant Ear Spike Grain ieht per Length of  100-grain Grain-leaf Yield . ' Eld "
Treatment height diameter length mumber & " P haldhead mass ratio /(ke-hm~2) umpchc( "
/cm /cem /cm per spike Sprke /em /g /(kernels* cm~?) grim
/g /%
A 288.6 5.60 19.5 592.80 270.9 1.000 45.70 0.0625 15990.9 33.8
276.0 5.28 17.2 518.00 229.7 0.875 44.34 0.0570 13629.8 14.0
247.4 5.12 16.3 473.28 199.3 0.750 42.10 0.0576 11955.0
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