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1- Multi-environment trials (METS)
2- A Simple and Universal CROp growth Simulator
3- Mechanistic model
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Table 1. Mean comparison of some sugar beet traits in different sowing dates.
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Figure 1. Group comparison between autumn and spring sowing dates: A) Fresh weight of storage
organ; B) Dry weight of storage organ.
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Bar lines in each graph indicate standard error.
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Table 2. Mean comparison of climatic parameters for six sowing dates.
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* Mean in each column followed by similar letter(s) is not significantly different at 5% probability
level, using LSD test.
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Table 3. Correlation coefficients between yield and other plant- climate traits in sugar beet.
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*and ** significant at 5% and 1% probability levels, respectively.
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Figure 2. Group comparison between autumn and spring sowing dates in terms of LAID.
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Bar lines in each graph indicate standard error.
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Figure 3. Leaf area index as a function of developmental stage in different sowing dates and locations.
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Figure 4. Daily gross assimilation rate as a function of developmental stage in different sowing dates
and locations.
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Table 4. Mean comparison of some plant traits in sugar beet and climatic parameters for two locations.
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Figure 4. Daily maintenance respiration rate as a function of developmental stage in different sowing
dates and locations.

Sy 135 8 gy My 5l Aoy 001G 1olS Fars ) S0
Developmental stages (0: Beginning of plant growth; 1: 50% of vegetative growth; 2: Maturity).

Yy



o cou ) Sl 93 P pud LS,

5 opbis addaie 53 o 3 A, Jead ok 53 e OIS i ke amlie mlo
VEAVE/0 dgi Ol g 5 5 Yo ddn [ olis Ol gl 55 S opl nS0ls oS 5l OLES Agiie
Ay Jead Jsb 53 meas SIS et 030 YU ol (8 Joa) 55 5 55 CHLO ijl.s
03 (8 Jsd) cl A Jad Jgb s 4wl sles ool 035 VU Cleas 5 plis Ol gl s
o5 L S e el b el g i el e by ele g &l
Jad Jsb 53 4lis, les Sols 03 Ll b S elis candlas 3;5e adlaie 53 53 .50 (10K
a5 VT .,\..';)J@Jjb);c\j\jjjéba&:f;l?»Q.L@.i.ﬁqw:\)fuzb@).s\‘\/‘\\ Ay
(8 J;J:_-)@\J.@J@J;Joﬁé%kg)l.k@fjwﬁ6\,\;;&5&@
otmiu,,@u:_a:.-;uduc,.:ts@,uﬁ_.j_a,a..@,ts,@,.;jﬁs;;‘;x,g.«.ﬁw
Fb o 2 Ol Copae SIS 5 Gm 5 s meaw Sab ks 5l a8 sl Ol ey S
@)Um{)b.(-\J—(.i’)b)\b}ﬁ)M)J&ic]ﬂ—ﬂ)}&)l}&“d%\b}t«jbﬂgLsuk:»n.:rls
Yoa/AY e U oyee YO by e iy fead Jsb s mexs SAOL o xi e glacils
A o (Y ) 3 i)l V0 Sl ol bgse e ke £1/8 0T 2S5 e ks
Copdoee @ a5 bl i o5l G850 5 Sl g 355l 6l &S (golatil 5 Slas
L3 i o5l SIS e 4 1S oS e i (1)) Olul s Ol 3 shise o b
o554 5 o5mb Gl SHoL women AL 4,0 4 Oy ke S Ol Gyume 5 ol el Llad @
ORI 4 s B SGS Ll g e By L) S ST L Gleses Clea Dl L
Lsa 5 f 3l ogast 55 a8 (Y00F) 0L 5 5,81 s 55 S o5l o283 s Shas
L3S jastie (A ol Ol o YooY oo b oaolie 5o Yoo Jlu s a0 3 Shes
el (63l Al oL Al dsa 8 Jle 4 ol A8 Aoy 5 Sdee YooV Jl 3 &S

eﬁLé@SJJJ&)J@JJJ;);AS‘_BJ*SJJ?L;ASJ;JMJAJJKQLM{LZ.A@U
. JK.L) :;.5}:&5()&); v.x.{ﬁjbﬂ\\ﬂff\) e)L@{CAAiSW()&A)J%&):A\'\\')
B S AS o G 3 o2 3 a2 A Sl s Sl s onl i S sbe
S S sbes (5 me 55 olS 050l S @)UJJW.M GSreS e s olg &S
5 bl 2als 55 Wlg e 55 5o 50 ol S Wl e eS0T Goa i socpl 5ls sl )3

s Ll V) DL 5 O3 G ol il 3e sl 03l 2S5 S T 5L

Yy



VAL (1) o)loss (Y7) AL 355 oy o0y

QL:.N\95._:;,4L;LAQ..Z:):L;TMJJ:):V:B\J,}JQIQgpj:pm)xquﬁgqu
53 (Wlisl Ci8) b i olS 55 S3e SWOL Jllie S 5 sbas oS sl 0L (s 55, Olul =
SIS 3 G 5 S ramed 5 el S g [ sbay (Gl y DS) oS LS L i
Sl Ol B S e dlsls i8S 51l aed 5o 5 Al e SVL Sl ki Lkt
.3 a0

LSUJM.Lq,,:\N;,sﬁUL@{wtsé{,ugwoﬁg@tsé)ugh_;fm@b\sjm)t
(S e 4 (slo ot plil St esle p S S VOV O G ae LS 6l SIS b s S
IS8 3 caSe e w4 glo 3 ¢\x\x>°>u r)fjl:S\/'W ool LS s s S e
Sl Gme Olpe 5 Vb 5 Shee sdimsOlE ognl GBS sl s O G e LIS VLA
S 0y los ot 05l 2Bl 5006 3 &l 5o o My K ol W g sl 4 S
el @l Ll (0 IS S 01 G5 5 S oS T 5L (F Jsi) o)l 238 b«
38 e S110) o5l A3 yla s Ol Gas LIS 4S5 S Lasie (Yoot) Wy 5 Vs,
Al i (OF 0SS Gl & L S VAL oyl 4 s (O SIS bl
YY culs 'CUL?):a\Sz\: Ol J g3 53 ogmly A8 e (69, 395 Guios ) (Y007) g e
OLES G () et 5 ol Sty A3 ik alies) 38 55 Ol G ame SLIS o e e
sl sle bab 53 bl S Ols e s BB lis & wlin) S S gss LS sl
o2 Do 3 (ol 315 I ST G pme LS 555 osrad o (il i A3 053
Ol Gas LS Ghls o)ley CiS L alin 3 050l ciS S frose (pl skasilis
O TY ) b e 653

\h%3



PMo cow> 5 w93 B omtd LS

(A)
ol ae
Fak gl ru.ll Sis el ‘-Jf_ .
(aa
Water use efficiency (kg m3)
3 £
2 =
1 =
0 T .

ole 225 Al sl S

Spring sowing date Autumn sowing date
300 4

200 +

100 ~

(frachen) 235 a3 Jb 55 mead SHL
Cumulative precipitation over growing
season (mm)

By

Al Jead sk o oS G s
GLSa Lo anSa =)
sugar beet evapotranspiration over
erowing season (m? ha'l)

e

14000 -
12000
10000
8000 -
6000 -
4000
2000 -

ol o2lE &_;L‘ 5l oS 'c_;LT

Spring sowing date Autumn sowing date

©g

FPRCEIL

Spring sowing date

ol NS

Autumn sowing date

d}b)éé,ﬁjzﬁgﬁ(yfy]dﬂm‘g‘)s(uﬁ‘:a).@jo}ﬁgduusé)‘ﬁoﬁf‘gﬁbkw—-\p

.M)Jnﬂjd}b)é‘ﬁqﬁ‘;-ﬁ)‘f(cf&:)&dj

Figure 6. Group comparison between autumn and spring sowing dates: A) Water use efficiency; B)
Evapotranspiration over growing season; C) Cumulative precipitation over growing season.
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