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ABSTRACT

In order to modeling of growth stages and yield of corn according to Hamedan province meteorological data
(minimum and maximum temperature, radiation and rainfall) By using the sub models of phenology, production and
distribution of dry matter and leaf area changes in maize studies was conducted at the Faculty of Agriculture,
University of Vali-e-Asr Rafsanjan in spring 2015. Daily changes of phenology, total dry matter and leaf area was
calculated using the model and the yield was predicted. One of the criteria to evaluation of a model is Comparison
between coefficients of linear regression of observed and predicted yield (b=0.29+2.11 and a=0.93+0.23) and
coefficients of line 1:1 (1, 0). Accuracy of the model related to coefficient of variations of predicted and observed
seed yield (CV=4.13) was very high so that in field experiments coefficient of variations limit is 20 to 25. R? quantity
of seed yield was 0.69; showing that the probability for coordination of predicted and observed data is 69 percent.
The Root mean square error is the other statistics which is used to evaluation of model accuracy. The Root mean
square error of seed yield was 0.36, which is evidence of accuracy of model for yield prediction. domain variation for
observed and predicted data were 8.54-9.99 tones and 8.02-9.25 tons per hectare respectively and the means were
9.09 and 8.75 tones per hectare respectively.
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Table 1. The paremeter required for corn model

Parameter

Unit

Weather data and climate

Daily solar radiation

The maximum daily temperature
The minimum daily temperature

Degrees Celsius
Degrees Celsius
M J per square meter per day

Daily rainfall milimeter
Characteristics of soil Albedo Don’t have
Drainage factor MmMm
The volume fraction Moisture in the wilting point CmCm
The volume fraction of moisture at field capacity CmCm
The volume fraction of moisture saturation point CmCm
Number soil curve Don’t have

Date cultivate
Density
Soil moisture at planting time

Agricultural management

Fraction transpiration of water for irrigation

Day of first January
Plants per square meter

Don’t have



http://www.sid.ir

YYAD ol oF 5,Les FY 6,50 )l pl ey lS pole 0aA

JRUE) |55 G0 oLl 5 (axls o9 JFINT)
2980 drmlns (J9550 2 0,5
DBP = SRAD x 0.5 FINT x RUE )

5 "LAD S 5y mhaw (asls 4 355 FINT 50
st 098 Bl a5 o)ls (Saa'(K) (Lhgals oo
13 o Cewsas (Gholipour & Soltani, 2005)
FINT =1 - EXP (-K x LAI) D)

G5 IFO- 15 s 3,3 sl KPAR e
Penning de Vries, 1975; Jones et al., ) <ol o0l
.(2003; Keating et al., 2003

5l Gl @ aiey oS Al S s
0L jesie Wlgigo (D90l iy (e oS s
oS S (T3 L 5 il Ssoses bS5y 4z
o2l (Saeki, 1960) s waly> S e opl il
Ol i 1) e oS Bgte gae Cpeal aliew
L oadpdal HlS sly Kogjlal ol connl ans o
Sogialejl 5 aS gli)l g i 50 o 5y gl
Olie g el oul ol 50 (1989) Siddique et al.
do +IF g el oST5 AL 5 Laabeyl ol s KPAR
VEPIC Jow 4 azg5 b LA (e 285 15 s
.(Soltani, 2009a) oi dwlxe

g Lol o aiais sl eslanl o) ax 31
9o Wl oo cemlicl slales Jg 009 ol 0,
.(Soltani & Hoogenboom, 2007) asg O’I oals
4 bgspe (Juo,l8) mpe slales pils caws o b
5 eslitul oLl e Olgiee S dole ol
3,5 Mol 15 ceslials glabes (sl |, minss
TCFRUE=0 )

if TMP<TBRUE or TMP>TCRUE"

TCFRUE=(TMP-TBRUE)/(TPIRUE-TBRUE)
if TBRUE<TMP<TPIRUE

TCFRUE= (TCRUE-TMP)/ (TCRUE-TP2RUE)
if TP2RUE<TMP<TCRUE

TCFRUE=1
if TPIRUE<TMP<TP2RUE

6. Fraction Intercepted Radiation

7. Radiation Use Efficiency

8. Leaf Area Index

9. Extinction coefficient for photosyntheticaly active
10. Erosion-Productivity Impact Calculator

11. Ceiling temperature for dry matter production
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1. Growth Degree Day

2. Maximum temperature

3. Minimum temperature

4. Daily biomass production
5. Solar Radiation
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Table 2. The name, unit of measure amount of resource estimates and estimates of parameters in the model of maize

Resource estimates Estimate Unit Parameter

Chokan and Shyrkhany, 2010 10 Degrees Celsius  Base Temperature

Chokan and Shyrkhany, 2010 30 Degrees Celsius  Optimum temperature for growth

Willson et al., 1995 8 Degrees Celsius  Base temperature radiation use efficiency

Willson et al., 1995 20 Degrees Celsius  Optimum temperature lower radiation use efficiency

Willson et al., 1995 40 Degrees Celsius  Optimum temperature upper radiation use efficiency

Willson et al., 1995 50 Degrees Celsius  The temperature ceiling for radiation use efficiency

Otegui et al., 1995 4.14 G/ MJ Photosynthetically active radiation use efficiency in optimal
conditions before filling grain

Otegui et al., 1995 3.39 G/ MJ Photosynthetically active radiation use efficiency in favorable
conditions during the grain filling period

Verdopdt et al., 2002 0.6 - Extinction coefficient for photosynthetic active radiation

Muchow, 1990 0.015 Gram perday  Daily harvest index

Akbari, 1991 (5,5.7)  Plants per square  Point 1on the curve relative leaf area index in versus of density

meter
Akbari, 1991 (0,7.8) Plants per square  Point 2on the curve relative leaf area index in versus of density
meter
Soltani, 2009a (0.15, - Point 1on the curve relative leaf area index in versus of
0.05) Normalized growth stage
Soltani et al., 2005 (0.50, - Point 20n the curve relative leaf area index in versus of
0.95) Normalized growth stage

Kordbahmany et al., 2009 5.8 - The maximum leaf area index in the area

Muchow & Sinclair. 1991 0.35 Fraction of available water at the beginning of the decline in
production of dry matter

Soltani, 2009b 0.25 Fraction of available water at the beginning reduction leaf area

Soltani, 2009b 0.5 Light extinction coefficient in the calculation of evaporation and
transpiration

Soltani, 2009b 0.23 Plant albedo factor

Sinclair & Muchow. 1999 1000 Millimeter The effective depth of water extracted from soil
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1. A correction factor of radiation use efficiency
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2. Average daily temperature

3. Base temperature for dry matter production

4. Lower optimum temperature for dry matter
production

5. Upper optimum temperature for dry matter
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Table 3.The Results of regression analyzes between observed and predicted data by this model

Traits df atse bise cVv R? RMSE
Days to emergence 9 1.21+0.19 -0.91+1.57 11.58 0.83 1.01
- Days to termination leaf growth 9 0.97+0.24 2.79+14.94 7.62 0.66 4.77
Days to begining seed growth 9 1.06+0.18 -5.36+14.15 5.09 0.80 3.83
- Days to termination seed growth 9 1.02+0.22 -1.36+22.22 4.44 0.73 4.52
Days to harvest 9 1.34+0.32 -42.31438.47 4/97 0.67 5.77
16 y=12143x-0.9143

~—

2 14 R*=0.8324 ®

e 12 -

2 g

£ 10 - X,

= &

5 S - -

(=]

5 L 2

=1 0 -

Z

5 4

2

o 2

E;

m 0 T T T T T T T 1

0 2 4 6 8 10 12 14 1o

Days to emergence (Predict)

Figure 1. Days to emergence predicted in versus of days emergence observed. Filled line indicate the line (1: 1) and
dash line indicate regression equation has been obtained between the points
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Figure 2. Days to termination leaf growth predicted in versus of days to termination leaf growth observed. Filled line
indicate the line (1: 1) and dash line indicate regression equation has been obtained between the points
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Figure 3. Days to begining seed growth predicted in versus of days to begining seed growth observed. Filled line
indicate the line (1: 1) and dash line indicate regression equation has been obtained between the points


http://www.sid.ir

YYAD ol oF 5,Les FY 6,50 )l pl ey lS pole 7. f

Loodd dmin ools aspe VY Jlaislay oS
oSl iz e LS cadossliv slaosls
Ol cpl a5 35 RMSE=Y/0Y L ply oloiisl Olas e

eolbe sbsS O Glime 009 Gmb @ azg b 5
T USS 0 (Y Jguz) o9 oolaiul 050 Jow o
MLQ.A o Lu odounlive 9 omd)hw 6[&00‘0
2 Obb b e,y lacols (6 pdy s dials a5 il
L} 9 99 )9, VoA B Q) )| (OMOML&A) asls U“‘\'“"
sleools g ael Caws @ gy, Veoo/f . Sla
559 VY B AR 51600y 5ess Aals ol s iy
oz FOSE jo caaly 5o, VoV Sl b
O odd esls hily g ,S, ks dal, Sl
L )"5" L 9 Cewl odoamlice 9 OMLS""’L)“""

Ll 00 ROUNRN I U I &lpas )

120
£ 115 -
5

B 110 -
3=

22 105 -
25 100 -
€ 5

— )

£2 05 -
g =

8 90 T
= 85 -
i)

0

y=1.0285x-1.3658
R==0.7304

wls o Ll U 595 5ledd
@ bygye sloosls Sgew)S, 4520 @l 4 azgi b
9 oMb Om Wl b p bbb g, sled
Ages ol oy 5l & age sloo,le] ontosnlis
S5y b lacy o Gl 008 Sl Jae
oS Cal odel s W edly il he, 5l aS
58 gl yb sl DV FPEYYIYY gas)/e VoYY
5 g S5 a3 Bl e baimog s a5 40 b
V) bl g S bt o)l liee 5 Slaie lae
Gl poabl) Gl Glace o a8 was e plis |,
8 oy s (F+) a5 Sigdh o odmins /20 ylinol
Oezed (B=) ga=+) cudly (18 V) e bogusee jo
boalp ho ool 3550 50 Gt cuyd Ol
bl ST, samsnlis a5 sg (CV=F/FY)

@l R2 see diegys ol (uSile Jo> Laools

o?

80 85 90 95 100 105 110 115 120

Days to termination seed growth

(Predict)

L il 95 b ondonnlive Als a1 bl 55, leds Llie 45 oot st iy 818 0B LU B 5, Jles ¥ S

ol 0] Caws 45 bl Oy 0 0318 3l (Sgww,S ) dlaly Kily urdas 5 (Vi)
Figure 4. Days to termination seed growth predicted in versus of days to termination seed growth observed. Filled
line indicate the line (1: 1) and dash line indicate regression equation has been obtained between the points
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Figure 5. Days to harvest predicted in versus of days to harvest observed. Filled line indicate the line (1: 1) and dash
line indicate regression equation has been obtained between the points
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Table 4. The statistics used to evaluate the model for grain yield, harvest index and leaf area index

Traits df atse b+se Y] R? RMSE
Leaf area index 7 1.18+0.29 -1.08+1.52 1.64 0.76 0.082
Harvest index 7 0.86+0.22 6.72+10.51 3.84 0.71 1.80
Grain yield 8 0.93+0.23 0.29+2.11 413 0.69 0.36
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Figure 6. Leaf area index predicted in versus of leaf area index observed. Filled line indicate the line (1: 1) and dash
line indicate regression equation has been obtained between the points

VE Jlola a5 aes oo olid 5o s oo
Lo cloy jasls o & baiye osly ss o
JA A b Jliten calosalice sleesls
sl Gly ool Jlre G oS las Slaype (S0l
28 I 22l g Sde (nl 59 s9)s0 ety Je
@b o VL o ead B @l 4 axg b
L dal, saesplis s a5 065 o i
Basosslin 5 gt Bl Job g S,
V) s 4 bae pg las g o0g cudlyy asli

ol 00 03 551 Jdo Sy S (510 a5

60
= y=0.8639x+6.726
2 55 R2=0.7192
>
Z S0
<
B 45
% 40
[
o 35

35 40

il g a Ll
sleosls Sgew S, L5555l sanlcawsa slae Lol
A=+ [AFEVY 5l Wl \le ol S cllopy el
R?=+ /¥ CV=Y/A¥ D=FIVYE) /0
Giln SeesS, b3 slace o oS RMSE=V/A-
VY b a coys a5 oy ol LS eud eols
Cewd & Jaz Ayl A Co o (gl oo el B0gue
B350 ;0 Blao Koo wiled b oo Jg o ool
Srdmes cure (P Jsoz) Sl )13 oadipess
el Jaw YL Eds e Baimolis Cie (pl o

50 55 60

Harvest index (predict)
;Lu LJ"”"L:’ 9 O\:Y)) b )i:L.t »ny s eadosalin W‘D)J ua.’>Lw J;La.o ) °’)‘“"k5""'"k)““" w‘éf ua?l.«.: A% Jiw

Figure 7. Harvest index predicted in versus of harvest index observed. Filled line indicate the line (1: 1) and dash line
indicate regression equation has been obtained between the points
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Figure 8. Grain yield predicted in versus of grain yield observed. Filled line indicate the line (1: 1) and dash line
indicate regression equation has been obtained between the points
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