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Introduction:

Maize is the third most widely-used product in the world, which is classified as a tropical and
subtropical cereal. Among maize varieties, the single cross hybrid 704 has high efficiency and yield.
Environmental conditions, climatic factors, in particular, considerably affect the growth of maize and
its phenological responses, among which temperature and light are two very important variables
affecting growth rate and eventually influence the bio-production rate and product yield. The best
method to optimally use the environment without spending major costs is an adaptation to climatic
conditions. This adaptation is achieved by determining agricultural climates and recognizing these
climates within agricultural climatic zones and is a valuable tool for controlling climatic potentials for
crop production. The present study research aims to find the thermal requirements of single cross
hybrid 704 in Darab, Zarghan, Rudan and Arzoieh climates to define the thermal requirements of
various stages of growth for its planting potential in southern Iran.

Methodology:

To conduct the present study, the minimum, maximum, and average temperatures of 61 synoptic
weather stations were obtained from the Iran Meteorological Organization, the statistical period of
which varied from 1 to 30 years (1986-2016) and were examined in terms of validity. The statistics
and information on the 10 main stages of single cross hybrid 704 phenology, which have been
recorded in the Agricultural Meteorological Research and Monitoring Farm of Darab, Zarghan and
Rudan, Arzooieh stations from 2001 to 2017, were given. These stages include planting, germination,
greening, three-leaf, leafing, male catkin emergence, male clustering, silking, milk, and ripening.

Date, the number of days, average temperature, and daily heat index were determined based on
cumulative growing degree-day of single cross hybrid 704 in each phenological stage in Darab,
Zarghan, and Rudan Arzooieh stations (statistical period 2001-2017). Then, the authors take into
account the starting planting date in each region by reaching the average daily temperature of 15°C
and the average temperature above 10°C after planting to meet the required growth temperature and
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avoid damage to the plant. To do this research, the average temperature (over 20 years) was calculated
by MATLAB software for all days of the year based on the solar calendar. Then, 15-day averages
were obtained for all months of the year. The relationship between temperature and altitude in linear
regression was calculated by SPSS software. Hot inhibitor temperature (above 38°C) and cold
inhibitor temperature (below 10°C) were determined and plotted. Cumulative growing degree-day of
plant and the number of days in each phenological stage were calculated for all stations and the
relevant maps were plotted. Finally, the map of desirable areas was combined with the land use map,
height, and slope in terms of temperature supply.

Discussion:

According to the information obtained, the starting date of maize planting was plotted as a zoned
map for all southern regions of the country in the GIS environment. The thermal requirements for
planting during the year are met in a part of the southern shores and Shahdad Desert with an altitude of
less than 500 m with very hot and humid weather as explained in the climate of the region. In other
regions, this crop is provided depending on the climate, hot/cold, and low/high latitude, from the first
half of February to the second half of May. This research has been done by developing a crop calendar
for this product for the first and second planting in different regions. The first planting date in cold
regions began with an altitude above 2000 m in the second half of May. In this region, due to the cold
weather, maize can be selected only as the first crop. From the first half of June, maize planting begins
in the regions with hot and temperate climates.

After determining the planting time for maize in each region, the required days of maize from
planting to ripening were calculated based on the total energy obtained in terms of growing degree-day
in the southern region of Iran and mapped in 4 vital stages. The length of catkin emergence was 51-98
days, silking was 8-25 days, milk was 10-24 days, and ripening was 15-60 days. In some areas, the
thermal requirement was not met for the milk stage and ripening, thus, the plant growth period would
remain unfinished.

The hot inhibitory temperatures in all coastal areas (except for Jask, Bandar Abbas, Khamir,
Dayyer, and Bandar Lengeh) were possible from the second half of May to September. The cold
inhibitor temperature in areas such as the high altitudes of Lalehzar in Kerman and the cities of
Izadkhast, Eghlid, Safashahr, and Bavanat in the north of Fars province with a cold and temperate
climate in mountainous and foothill areas, began from the second half of October.

According to the maps, the study area was divided into 4 regions in terms of capacity to meet
thermal requirements during the growing season including very favorable areas, favorable areas, partly
favorable areas, and unfavorable areas.

By integrating the layers of favorable areas for maize planting based on meeting the thermal
requirements, height, slope, and land use in the study area, the final map was plotted. The results of
the study showed that very favorable areas covered 12% of the study area and are very favorable in
terms of temperature, topography, and land use. Concerning favorable areas, this region covered 8% of
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the total study area. In these areas, the topography and land use were partly suitable and the thermal
requirements were met at all maize planting stages, but the length of the milk stage was longer. In
partly favorable areas, sufficient growing degree-day is not met for full ripening. The partly favorable
areas have covered 3% of the study area. In unfavorable areas, thermal conditions, land use, land
slope, and altitude for this crop were not suitable.

Conclusion:

By comparing the results of this research and other studies conducted in this region and the reports
of the Ministry of Agriculture Jihad, it can be observed that this method has a similar outcome with
other methods and models. About 23% of the study area is capable of maize planting. The farmer or
promoter can select the most appropriate planting date for the crop by finding the place of maize
planting on the maps and achieve the occurrence time of all phenological stages by finding the date.
The reviews indicate that if the planting date is not adjusted in accordance to conditions of meeting the
thermal requirements of the plant in its phenological phases in the study area, the plant is forced to
change the length of each phase to acquire the required thermal units and this will disrupt the growth
process and cause heat or cold stresses.
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Table 1. Date of occurrence, number of days, mean temperature and growing degree days of 704
single-cross maize of every phenology phase in Rudan (2013) and Arzooieh (2017) stations
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Table 2. Date of occurrence, number of days, mean temperature and growing degree days of 704
single-cross maize of every phenology phase in Darab (2013) and Zarghan (2017) stations

(1¥40 B AYAO (s bl 5,45) ol (VYAO G VYA g bl 5,55) OB,5
4y 390 4o sl
by o&be | 59,y slias b . s oKilee 20k Ay ol pe
L5 59, A 390
AN cls

Voo ¥o § £V ¥/ 035340 g

VYo T4/4 0 AN gt Yo/ ¢ £/ 03 S o

AR AE7A 0 t7A0Y A YUY 0 &/A LS S

Vay vi A 0/t q0 Y/0 1 £ ashS 5

4.y TY/0 g WY yvy A% g4 o/YV S oS ek

Wy ARTAl A VY M Yo/A v VY PR SFEIRNILY

W Ya/o 2 Ve ov Y8/ 0 W ol st sk

Yoy YA \o VIA Yot £/ve A VYo OIS o

23] YY/¥ ! AN E §IY YV/A Yo A oS S

YV TA/Y VYL VAOY YE/A \ve ¢ poms

S SNl S (sl 0 L e YWV 51 s adlate 3 s bt ge slealSan] 4yl & ax 55 L
et e LT s vabl;;wciw)lju:w;\ll{ Sl b sl s S5 5 bales
A s 55 e Sl ele 55510 5Sile e 803 alons MatthaD 1330 5 51 o3zl b end JLe
Loy b
=E(y[x)=a+ Buy: (Y) dal,

35l e 5 35T il s dies p el sl el B @ 0T 53 5 dn S s O S5 bt Ol @ oS
Y=a+px (¥) ikl

[ J«al;— e)'))\o LF’LG) L;Lbe)j.’ LS‘J” L;y.%l:u g_M_.SJS U'i‘ “ ol 0l L;’L'i))‘ LGJJ.: CLQJ)‘ j5| d.«\» w‘ BE]
b 53 iS5 3L el sl Ak (Dem) il e g3 Jie Sl eslizad b plsT o Jame 53 g

A s 5 GIS



0\ Oy 5en 5 Yarls omdl ol v OF ool 15 bl 2 2005 SulS (815 o s (s

Sy bl an Lh5 8 S 55 s A Do peh eddnS (55 S Slde 15 48 50 gk Al
& &b)‘ a;L@\LM)))) LSLACJ)‘FA})J wi.'l:.n LS)JJ‘ Lﬁ.‘jlﬂ; (ol C_,QU LS)‘J"ML’)"\]" ‘)L).:M; 'b_‘j"':’
A et o) L 53 56 8 OLL 5 LT 5 Al 5B s lags, db

N = A

T—b
50035 o 53 aliss Sl ssse A sadas 4 S Sile fpeme A (555 5l s Jsb N o dal, s
(LY YA OLs o 5 Jled o) ol sl (glos b

A ahlais LB s g esls jaskls Gble el gl s Jﬂ)rjf s yls30 slabes g5 Ole

SRy sleasl

23S g 3 D55 S Gyl 5l el

o V0 Bl Sl a3 ao Dl gl 5 elS Al w5 b adlane 3 ol Sl Sl e 4l
5355 52,8 or Dsgo G olS Ady 5 G0l il i B Ol o e sles a5 o 5L S sl
(VY Y U-Jsj_sjwl.gu)g;_.ﬂ\)x.g;;skg\ﬂ%ém@,;;\ﬁdsuz@;\o Sbos 35l o 5ol S 50 Ay
3 e 5 3,8 Sl 5310 wilgs (sles (Ske 6 alaigs 51 sy sl 4 oS S5l sl laslel nl b
5> (Y JS) s e aibie a3 5SSy sl Slag b ARG 5 st oSl 8 s cuiS el st O
z_?,s\ojtj_;‘,sgugdugj,kﬁ‘x)uf;)wjDfﬁuuxtomuﬁ,;:.ﬁb;&)pasu&uﬁr oy
eh el b b s 3 S L e gl Y ol Ll pl ks el o S Sl

Ll 5 ol ;o Il e U e 93 Aasd 5IVL @ 0y (509 515 0 & 28 51 @Bl e GBL L
el sl iled 4 633500 D g 5 ciktie S, L 4 35 e el b e (pl IS Sl Sl
Lol I 0lSGel 5 i b SO oS 2e Veve sl i1 B Jl Sl <Blge i 5 Jgeame o) S
Sl o 5 O s LS |5 S e Sl pgs S Blteas 1y Jgeamn ol Ysans 01 5LES ol 5
Sl Jgmame il o5 w8 s b 35 Ryl oplple )1 (6 i Cpeal il Y5 4 T (61
Dt FL b s o (15 53 3 CES e ol sl el 03 plonil il Gl 53 55 5 Jgl oS
e Ja i Ol oo 15 )3 dlgh O3 g s 0 i ol 3 35 oo ST iigun sl o5 B 3 e Yoo )
Ao 5l elS S s v DY s Sl Sl ey e Yere Sl S p I L (5 50 0 S Sl sl s
53503 ;5 p g3 dasd 5ol S s e sdys 4t )3 oS sbOles ((F L) 5 e STl 2 a3

Lt Slasla S 5 S gl penl Bl a8 Sla0biud 53 e ST Ol S 5 sls ladlinl 3 apws sla s



Ve Sle ) aled AV by FY Jl s 55,40l 5 Wi oY

J.}f)\ﬁ%‘ﬁ%ﬁw‘b‘k\b“ﬁ@})}&)bm‘)bd.btﬁw‘k)\}d&”jfﬁdumlﬁ‘j
C_,\_..';SLS‘)J dl})‘f}(’,&lﬁg c;)‘éj) cbjﬁy ;)‘y ccj...es c&‘.mu. c.)‘.l.@.\.:: LSLQQLI.W].@,J: )‘ L}.“,LM...@_“, B J\.)]a J}\ZA-:J

.J_}.,.ZL;a oslel J}"‘"’“ Qﬁ‘

Figure 2. First maize agronomic calendar in south Iran
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Figure 4. Map of the number of days in every phenology phase of germination (A); emergence tassel
in flower (B); milking (C); ripening (D) based on the total energy obtained in terms of degree of growth
in the southern of Iran
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Figure 5. Temperature distribution of hot and cold inhibitors in the study area
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Figure 6. Map of suitable areas plant 704 single-cross maize Based on the supply of heat needs
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Figure 7. Map of suitable areas for growing corn based on heat supply needs, topography and land
use in the south of the country
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