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1- GDD: Growing Degree Days

2- DL: Day Length

3- Photoperiod

4- PTU: Photo-Thermal Unit

5- HTU: Helio-Thermal Unit

6- HYTU: Hydro-Thermal Unit

7- HUE: Heat Use Efficiency

8- HTUE: Helio-Thermal Use Efficiency

9- PTUE: Photo-Thermal Use Efficiency
10- HYTUE: Hydro-Thermal use efficiency
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Table 1. Meteorological statistics of Gonbad agricultural research station during two years of the experiment

(2017-19)".

335 sk g sema b P CIERIT sk Sl b :Kikee s Sl Sl
(el Craden) (el (453) (oo (°C) (0
Accumulated day Accumulated actual Mean relative Mean Mean maximum

Precipitation (mm)

length (hour) sunshine (hour) humidity (%) temperature (°C) temperature (°C)
41-4v, 4V-4A -4y av-aA 41-4v 4V-4A  41-4Y  4v-4A 414V 4V—4A 414V 4V—4A
olo
Month 2017-2018 2017- 2018- 2017- 2018- 2017-  2018- 2017- 2018-  2017- 2018-
2018-2019 2018 2019 2018 2019 2018 2019 2018 2019 2018 2019
oul
’ 312.7 7.8 30.6 187.7 157.6 62 68 18.6 16.0 25.5 22.3
Oct23-Nov21
]
2 291.0 45.4 63.7 159.3 120.6 73 79 10.5 12.3 16.4 17.0
Nov22-Dec21
&>
291.4 65.8 81.2 131.7 149.1 76 74 10.3 10.4 16.1 15.9
Dec22-Jan20
o 314.1 72.4 152.3 113.2 165.1 78 78 9.0 9.7 13.5 15.2
Jan21-Feb19
Lol
335.7 339 167.1 97.7 190.4 80 71 12.8 12.3 18.0 19.4
Feb20-Mar20
LSRR 396.2 33.4 51.2 144.2 133.3 79 81 20.5 15.5 14.6 20.7
Mar21-Apr20
Sl
= 431.2 40.4 41.5 188.8 239.7 68 64 27.5 20.8 20.3 28.2
Apr21-May21
als =
455.0 8.2 6.3 289.9 296.9 59 46 34.4 28.2 26.5 36.3

May22-Jun21

# Meteorological statistics is related to Gonbad station.

38 Dl s el S slas sl C,la JJe
CslS calishs 6u@)U Ad Ll Jle s dea

313 3 o3 DS s ekS Bl 5 Jul oS
e VY s bl cal s (35 ciS s
Sbeslaad b Gae Ve dsb 5 e VY 5 00)
plowil Sldl iz s O slagnlesl cls sl
Sl bl oS a5 PRV FWRNCIR
fB)\ alaylza O3y slee o B 3 £ls Yoo

YAA

ol A28 iy oKl 4 by e bl pa LT

Ok ol e bl s LS sl

5 pS bl eld e puS LB S
oolgr 0L oS 055 Jler Jold 5558 Jled b s
23 pBl o i Knp IS 5 2lime OB 5 Ol
b g 535S Pl els 1Y s

L) K )JST Yo UST K LQLIT Yo cdl.:i Ve o
Sesd et Jold e 4y Slles LU S
D31 Ll g) il 3 pgmn o CBS B og Ale

23 sedd s 2 sla S O smu UL_L«)'T.Q.«\ ol



OS2 9 (Bgw dlcae

J‘“JJ;‘ Cﬁ‘ Y el 3,40 ol fJ.f Vj) )Lg.‘: @J”‘ JL.«J cﬁr.fo—" JJJ}
Table 2. Pedigree and release year of four bread wheat cultivars used in this study.

Vié) S Ju o
Cultivar Year of release Pedigree
Ol 1395 SABUF/7/ALTAR 84/AE.SQUARROSA
2016 (224)//YACO/6/CROC_1/AE.SQUARROSA (205) /5/
Ehsan BR12*3/4/IAS55*4/CI14123/3/IAS55*4/EG,AUS//IAS55*4/ALD
Rty 1396 PFAU/MILAN/5/CHEN/AEGILOPS SQUARROSA
; 2017 (TAUS)//BCN/3/VEE#7/BOW/4/PASTOR
Tirgan
zl 1397
201 PFAU/MILAN/3/SKAUZ/KS94U215//SKAUZ
Meraj 018
e et MILAN/S87230/BABAX
Kalateh 018
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Table 3. Soil physical and chemical characteristics in Gonbad agricultural research station.

Sns e
Characteristic Value
o oll)
(Fele) s 0-30
Depth (cm)
gl e 4.6
Saturation percentage '
(o p a3 s2) (S5 800 ol 0.6
EC (dS/m)
& sl
o 7.8
pH
Organic matter (%)
(Osekeo 53 Coand) ol BB ad .
Available Phosphorus (ppm)
(O 55 Coand) dr LB sl 458
Auvailable Potassium (ppm)
(h232) o) 35
Clay (%)
) <Y
(ho22) s 43
Silt (%)
(Ao 3) auls ”
Sand (%)
Sk sl TP
Soil texture Clay-Loam

(HTUE) d_zL:éT—v_?)\J} b ee o8 (HUE)
@ by slaesls 3leslanal b os g g8 acalss (V)
Gk 3l S ST L 00 s dd> e 51 55, b

(V) L5 ool ¥ e

Photoperiod = 1 - 0.004x (20 - day length)*

Y.

—ol laparll (K5 dde e e s

3559 (DL) 5sy Jsb gseme Jold oSl
(GDD) i, lajs, x> gseme «(PPD)
grome (PTU) (5 5ol sladsls g samms
Slad=ls ¢ sazme (HTU) S o= gl

ol Gyae LIS (HYTU) osb - 5ol ~
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GDD (degree-days) =Y (Tmin+Tmax)/2-Tbase )
HTU 9 ()‘5) Jj.}o) ej;L)L: u-’l”T olels B GDD 9 é)).: 69> d}.]o JM.:.« JJ‘ WSS JJJG.JA.:
b e 3l ol slele 53 GDD O kol Sladly 5 same slaatls 5 5ol > sladsls
M — ol gl ¢ seme s PTU) ) 5- 501~

o alol= PTU & w2 oslizal (HTU) sl

PTU (degree-days hours) = > (GDD x Day Length) ®)
HTU (degree-days hours) = > (GDD x No: of Actual Sunny Hours) )
() Aol s HYTU) 25k 5ol sladsls ¢ gome

s b, wf.:l.:a > GDD o alol-

HYTU (degree-days percent) = > (GDD x Av: %RH) @)

HUE (kg ha degree-days™) = Grain yield / Accumulated Heat Units V)
PTUE (kg ha™ degree-days™) = Grain yield / Accumulated PTU )
HTUE (kg ha" degree-days™) = Grain yield / Accumulated HTU CY)
HYTUE (kg ha” degree-days™) = Grain yield / Accumulated HYTU ()
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Fig. 1. Relationship between some of the traits. Growth period and biological yield (a), GDD in grain filling
and grain yield (b), growing degree days (GDD) to anthesis and grain yield (c), GDD to anthesis and biological
yield (d), GDD to anthesis and plant height (e), lodging and plant height (f).
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Table 4. Combined analysis of variance for grain yield, yield components and plant height in bread wheat
cultivars in different sowing dates in two cropping seasons (2017-19).

sl .
. . o m
- S35 Shas o slas ) Lls sl R > Shas Jsb el o
. aodi syl e CL"'J‘
e " 05 3 PIRSE s &ls pIkem Sl
SOV @3l - STl BT , 1000- , ' Plant
e Biological . 5 i Grain . Grain Spike Harvest height
df . Spike m Spikel o Grain . . g
yield pikelet spike : yield length index
el weight
spike
Ju ns
1 29383959.3* 8628.9** 756.9%* 49.5 620.1%* 4864365.0* T4.4%% 971.3*%*  5405.6%*
Year (Y)
Vo glas
6 2548027.4 4473 39 354 24 382419.1 0.14 54.7 13.6
Errorl
G-y '@,L:
Sowing Date 4 51822012.8** 5933.6* 110.1%* 105.3* 290.5%* 24444955.4%* 7.24%% 760.7%* 323.3%*
(SD)
‘CULT x Jl
ey 4 29383959.31*%  25869.5%  102.23** 101.2* 58.6%* 4286011.5%* 2.58%* 182.6** 34.6%
YxSD
Y gl
24 2370946.0 17833 7.7 27.7 52 562556.7 0.44 46.4 9.4
Error2
= 3 7135431.0® 3568.9* 177" 1544.1%* 335.6%* 4829884.9** 18.18%*  362.4%* 631.4%*
Cultivar (C)
V';J X CslS @‘)U
12 1545571.0™® 1512.2™ 53%® 15.1™ 10.3™ 286888.0™ 0.53™ 28.5™ 14.79™
SDxC
V';J x Jlw
Yo 3 869471.8** 5573.2%* 159" 83.9% 55™ 884095.3™ 3.63%* 27.9™ 77.5%*
X!
‘CULT x Jlw
X ol 12 1893116.0® 1524.3™ 43" 69.9% 9.5™ 353315.1™ 0.42™ 21.3™ 15.6™
YxSDxC
Yol
90 2265347.8 1199.3 6.7 24.1 6.1 396853.7 0.37 34.4 11.0
Error3
R
(4sy3) 10.6 10.9 13.4 12.97 55 13.13 6.5 17.1 33
CV%
.)‘J&M_ﬂi«nss.’\.p)é uﬁ}@;ﬂ.«i}lc]d“):)b&m %;4{##{}”

* and ** Significant at the 5% and 1% probability levels, respectively, ™ Not-significant.
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Table 5. Mean comparison for effect of cropping season, sowing date and cultivar on grain yield, yield
components and plant height in four bread wheat cultivars.

Sl Sl o em s als > Shas . sals
S5 > Shes PHE N sty 05 _ i J5b e CLLTJ\
_ 03 i 53 b ( J§) fjsjl:s) (jl‘j‘l"‘) s i
(ks 53 0 S5kS) PURTIS f - , (@R Wh)
2 o - = i VA
Biological yield & ; Grain ]GOOO (s 2 1Sp1kf|:1 o Plant height
(kgha™) Spike Spikelet spike™! Jram Grain yield engll Harvest (cm)
m? spike™! weight (8) (kg ha') (cm) index (%)
Cropping season _¢l,; Jwab
1¥av-17at b a a a a a b a b
13741.7 323.95 21.36 37.28 46.11 4971.83 8.70 36.68 93.23
2017-2018
AARUSARNG " b b " b b " b a
14598.8 309.26 17.01 38.40 £2.17 4623.10 10.10 31.75 103.76
2018-2019
Sowing date —.ilS &b
&b
Jyl csls 15285.4* 329.00° 20.53° 39.16° 47.31° 43449 9,93 28.78° 105.04°
SDI
&b
3o ls 15098.5® 325.03° 21.15° 38.69° 47.31° 5708.3" 9.84° 38.47° 101.39°
SD2
&b
228 14376.5" 322.44° 19.68° 38.22° .78 5626.4° 9.28° 39.90° 97.24°
SD3
&b
e oS 13993.8° 311.28° 17.81° 34.66° 42.66° 4656.7° 9.15™ 33.56° 95.43%¢
SD4
&b
iy B8 12096.9° 295.28° 16.75° 38.50° 40.66° 3651.1° 8.81° 30.37™ 93.39
SD5
Cultivar N
c 14746.3" 308.87° 18.87° 32.87° 47.55° 4542.8° 10.24° 31.00° 103.05°
Ehsan
08 L5 .
o0 14222.5% 315.52° 19.25° 32.07° 45.45° 4847.7° 9.45° 34.45° 97.52°
Tirgan
| . . . 4
(e 13895.8° 311.85° 19.32° 43.52° 40.72¢ 4529.6° 8.60° 32.85% 100.22*
Meraj
A b a a a o a b a c
13816.3 330.17 19.30 42.90 42.85 5269.8 9.34 38.27 93.21
Kalateh

Il e 5l a0 e prlas 53 LSD Ggasl bl y il gn S 2e G G Bl (il 4 (Ot a3 e Sibe
{53 1%) oy SIS b 5 G3TY0) pyler oS sl c3TY ) g S2IS B (OLT Y0 3 CutlS oy ((OLT V) J gl S 56

Means, in each column, followed by at least one letter in common are not significantly different at the 5% probability
level-using Duncan's multiple range test. SDI (01 November), SD2 (16 November), SD3 (01 December), SD4
(16 December) and SD5 (31 December).
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Table 6. Mean comparison for effect of sowing date and cultivar on temperature and relative humidity during
grain filling period in four bread wheat cultivars.

L Sl S T Pl S A S S
Sowing Date CC) oo o s CO) &yl a5 ©C) o)l ~ (@3] 5«4 ~1~')1’J [CAJPN] Q)“’J (1) s
o Mean minimum - Mean maximum LI QU R iy Mean elative
Cultivar temperature (°C) temperature (°C) €0 %) %) umidity (%)
[RORTE P . . .
ds . & 10.19° 22.04° 15.97° 55.53" 95.75" 75.64°
£ ‘;]“)i &t 10.83¢ 23.23¢ 16.79° 53.46" 95.19* 74.32°
Sl Al . . . . .
£ . & 12.11° 25.67° 18.59° 48.57° 93.77° 7117
plex ;;4‘5 &b 12.43° 26.44 19.07° 46.14° 92.61° 69.37°
s ‘S“];L: &b 12.88° 27.85% 19.92¢ 4254 91.77¢ 67.16°
Ol . . ) . .
Eh 12.34° 26.36° 19.02° 46.21° 92.56° 69.38°
san
€ !
Tf > 11.56° 24.85° 17.90° 49.68° 94.09* 71.88°
irgan
| 4
]\C/lf*f 11.58 2487 17.92° 49.57° 94.04° 71.81°
eraj
LY
K“l“ . 11.27° 24.11° 17.42° 51.52° 94.59° 73.06°
alate

Ll e gl 10 Jlaz s 53 LSD G gesl ol s S 2e B S Bl gl S Julo sl Ot a3 ola o Sl
.(6;\~)W¢,:Ls~@)uj<)mo)pte\;,:tsé)u‘()si\~)f,.d¢‘:tsé)u‘(omo)(y\;,:Lsé)u‘(ou\.)djnwsé)u

Means, in each column for each factor, followed by at least one letter in common are not significant different at the 5% probability level-using
Duncan's multiple range test. SD1 (01 November), SD2 (16 November), SD3 (01 December), SD4 (16 December) and SD5 (31 December).

OB pxE 05, 5ler s 858 e 505 Jsb 5 Oby I b p o3y 5 Bl Gyl ST nKibe awglie -V Jpur
Table 7. Mean comparison for effect of sowing date and cultivar on period time and day length of phenological
stages in four bread wheat cultivars.
Time (day) (55,) ol

DL (h) (cel) 55, J b

Bl b S S
- C i 5 5b A o PR i 5 5b A o PR
Sowing Date SRR : SRR :
. Heading Anthesis iJ f“'“ Grain filling Heading Anthesis iJ f“'“ Grain filling
[ (55)# (65) Phy51910g1ca1 (65-90) (55) (65) Physiological (65-90)
Cultivar Maturity (90) Maturity (90)
ds SD‘? &b 141.94* 147.36* 186.08* 38.72° 147152 1537.90° 2049.24* 511.34°
£ ‘;]“)i &t 132.09° 136.78° 174.94° 38.16° 1379.57°  1434.43° 1943.70° 509.26°
£ 3 &k 125.44° 129.41¢ 168.29¢ 38.87" 1335.81°  1392.14° 1923.08° 530.95°
el ;;45 &b 115.34¢ 118.48¢ 153.88¢ 35.41° 1254.05°  1298.06" 1784.36° 486.30°
e ;;;S &b 107.90° 110.47° 140.34° 29.87¢ 1205.49°  1242.58° 1657.24° 414.66°
o 127.00 131.56 171.65 36.07 1361.26 1420.84 1913.24 492.04
san
s&,; 124.00° 128.21° 167.67° 36.32° 1322.15°  1375.25° 1866.96° 491.71*
irgan
| . 4
]\C/lf*f 124.15 128.05° 168.72 36.35° 1324.01°  1377.14° 1868.00° 490.86
eraj
ety c c d a c c c a
Korateh 123.02 126.18 165.40 36.17 1309.74 1350.86 1837.90 487.04
alate

A s me &l 70 Jled o 53 LSD Osa3l bl s S 2te G S Bl gl oS (Jole a6l D a3 ola Sile
oSeoly Ay asla
.(6:\~)W¢,ZL§'C:)UJ()SIYO)()L@g\:,,ZS'CUUs()ST\~)UM¢..ZL§'CUUs([)LJYO)(y@S@)Us(odh)djlg;ﬂig'ci)l}

Means, in each column for each factor, followed by at least one letter in commom are not significant different at the 5% probability level-using
Duncan's multiple range test. # Zadoks growth scale. SD1 (01 November), SD2 (16 November), SD3 (01 December), SD4 (16 December) and
SD5 (31 December).
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Table 8. Mean comparison of the agro-climatic indices at phenological stages and grain filling period in four
bread wheat cultivars.

GDD (degree-days) L, slajs, 4> HUE (kg ha' degree-days™) Sl Gae LS
= @JU ~ S o5eb _ S
Sowing Date v 5seb AU . ' LHERVE -3 — R . ' LHERVE -2
i Heading Anthesis ‘;Ujjfﬁ Grain filling o Anthesis ‘;Ujjfﬁ Grain filling
3 (55)# (65) Physiological (65-90) Headin (65) Physiological (65-90)
Cultivar Maturity (90) 2(55) Maturity (90)
Jsl c3ls 0l a a a d ¢ d ¢ c
1660.87 1740.46 2363.93 623.47 2.62 2.50 1.85 7.05°
SDI
Sl At . . . . ;
£ & 1500.15° 1564.92° 2213.01° 648.08° 3.81% 3.65% 2.59* 8.88°
SD2
CSlS At N . . . ; ;
o~ & 1410.92° 1475.84° 2209.82° 733.98° 3.99° 3.82° 2.55° 7.69°
SD3
Sl At . .
tes & 1312.81¢ 1369.90¢ 2048.09° 678.19° 3.55° 3.402° 227 6.89°
SD4
SO L v} . . .
== & 1269.87° 1306.89° 1910.00¢ 603.11° 2.88° 2.81° 1.91° 6.30°
SD5
Sl ) ) ! ) i i ) )
1467.74* 1537.86" 2219.49° 681.63" 3.11° 297 2.05° 6.73°
Ehsan
e
s 1423.10° 1484.87° 2141.12° 656.25° 3.42° 3.28° 226° 747
Tirgan
| . . . .
T 1424.57° 1487.40° 2143.20° 655.79° 3.20° 3.07° 2.10° 6.92°
Meraj
1408.30° 1456.28° 2092.07° 635.79° 3.76" 3.64" 251° 8.34%
Kalateh
PTU (degree-days hours) s, s- 5, > slad=|s PTUE (kg ha” degree-days™) oSl Gas LS
Jsl c3ls 0l a a " d ¢ c . be
17297.73"  18280.76 26546.0 8265.3 0.25 0.23 0.16 0.53%
SDI
po2 6 &b 15773.59°  16585.76° 25274.2° 8688.4° 0.36" 0.34" 0.22° 0.66"
SD2
Sl Al N . . . ; .
o & 15205.12°  16040.89° 26111.8" 10070.9* 037" 0.35° 0.21° 0.56°
SD3
Sl At .
tles & 14493.69"  15238.37¢ 24593.5¢ 9355.1° 0.32° 0.30° 0.18° 0.50°
SD4
OGN L v} . . .
= & 14531.57"  15010.99° 23412.4° 8401.4¢ 0.25° 0.24° 0.15° 0.45¢
SD5
Sl ) ) ) ) i i ) )
15932.68"  16832.56" 26191.21° 9358.66° 0.26° 0.27° 0.17° 0.49°
Ehsan
e
IR 15359.81°  16174.60° 25075.14° 8932.46° 0.32° 0.30° 0.19 0.55°
Tirgan
|
(e 15378.11°  16142.68° 25104.10° 8929.50° 0.30° 0.28° 0.17° 0.51°
Meraj
15170.76°  15775.57° 24379.83¢ 8604.26 0.35° 0.34" 0.22° 0.62°
Kalateh
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Continue Table 8.
HTU (degree-days hours) s 5,1 >~ laas|s HTUE (kg ha' degree-days™) _i- 5,1~ & LS
ar RO~ A B
dsl @3ls 0l a a a d d d c b
8430.82 8769.53 12292.64 3523.11 0.51 0.49 0.35 1.24
SD1
f22 2 &b 7501.94° 7841.17° 11643.54° 3802.37° 0.77° 0.74° 0.50° 153
SD2
Sl At N . . . . ;
o & 6832.59° 7086.24° 11855.82° 4769.57° 0.84° 0.81° 0.48° 1.21°
SD3
Sl At .
tes & 6393.54  6699.87¢ 11195.77¢ 4495.90 0.74° 0.71° 0.42° 1.05
SD4
OGN L v} . . .
== & 624575  6366.12° 10885.63° 4519.51° 0.61° 0.60° 0.34° 0.84¢
SD5
° 7283.94° 7563.21° 12229.18" 4665.97" 0.64° 0.61° 037° 1.00¢
Ehsan
e
IR 7046.36° 7315.91° 11498.79 4182.88° 0.70° 0.68° 0.42° 1.19°
Tirgan
| N . . . .
e 7020.88° 7339.74° 11523.99 4184.26° 0.67* 0.63° 0.40° 1.10°
Meraj
4 d S c o a a a a
6972.54 7191.48° 11046.76 3855.28 0.78 0.75 0.48 1.40
Kalateh
HYTU (degree-days percent) b~ 5| > slad>ly HYTUE (kg ha” degree-days™) = sb - 5,1~ < L8
(€ [ESe (€ [EIS e e
dsl @3ls 0l a a a c c o c c
120448.3"  126759.9 173097.0 46337.1 0.036 0.037 0.025 0.095
SD1
£22 6 G 109742.8°  114926.9° 162222.9 47296.0° 0.052° 0.050° 0.035° 0.121°
SD2
Sl Al N . . p . 4
o & 105642.0°  110867.3° 161903.0° 51035.7° 0.053" 0.051° 0.034° 0.110°
SD3
Sl At . . .
tes & 98737.2¢  103113.3¢ 149732.2° 46618.9* 0.047° 0.045° 0.031° 0.100°
SD4
OGN L v} . . . .
== & 95864.6° 98752.7° 138460.6" 39707.9¢ 0.038° 0.037° 0.026° 0.095°
SD5
Sl ) ) ) ) . . . .
108920.5"  114463.7° 161244.2° 46780.5° 0.042° 0.040° 0.028° 0.097
Ehsan
o8 s ;
IR 105475.2°  110396.6° 156645.4° 46248.9° 0.046° 0.044° 0.031° 0.105°
Tirgan
| . . . .
(e 105624.5°  110592.5° 156716.9° 46124.3% 0.043¢ 0.041° 0.029° 0.098°
Meraj
4 ¢ ¢ c b a a a a
104327.7° 1080833 153726.0 45642.7 0.051 0.049 0.034 0.116
Kalateh

I s me s 70 Jled o 53 LSD O3l ol s S 2te G S Bl gl oS (Jole a6l D a3 o ola Sl
Seoly Ay asla#f
.(6;\~)mg:,,:Li'@)UJ()';TYO)()%Q,.;E@)U‘()STM)Uﬂﬂcﬂiﬁ'@)l:‘(QL'HO)p:wK@)U‘(opT\~)JJH¢JlS@)U§

Means, in each column for each factor, followed by at least one letter in commom are not significant different at the 5% probability
level-using Duncan's multiple range test. # Zadoks growth scale. SD1 (01 November), SD2 (16 November), SD3 (01 December),
SD4 (16 December) and SD5 (31 December).
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Table 9. Mean comparison of the climate parameters during two years of experiment with long-term average

in Mar21-Apr20 and Apr21-May21.

(e YV ey Kk

Long-term average (26 years)

AL

(Il 52) il il
Average experiment (2 years)

arameter .
p R0

Mar21-Apr20

S5,
Apr21- May21

NISER
Mar21-Apr20

S 5,
Apr21-May21

(1S Sl ax3) Lo Bl oSl

8.8
Mean minimum temperature (°C)
(31,8 Sl 4z 3) Los Sl Kl 209
Average maximum temperature (°C) ’
(8 Sl 4 53) bes a3, 0Ls 14.8
Mean temperature (°C) .
(1) i sy S Sl st
Mean minimum relative humidity (%) .
(1) g s S8 Sl o1 s
Mean maximum relative humidity (%) .
. 5 Cusby Sl
() s b ol 742
Mean relative humidity (%)
X S,k
Goo ) S50 o
Precipitation (mm)
Gra o) oo 75.6

Evaporation (mm)

13.8 9.8 133
26.6 214 27.9
20.2 15.6 20.6
50.3 58.5 43.5
89.1 95.5 92.5
69.7 77.0 67.5
40.0 46.3 41.0
120.9 71.1 124.5

OYVY) sl s 51 S bl gn oSl a4 b g e oS!

Meteorological data for Gonbad weather station from its inception (1992).
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a Accumulated day lengthin grain filling period
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Grain yield (kg ha')

- .
. BT Bjgy Job Faeme
b Accumulated day length to anthesis
6500
0.34 @ Ehsan
6000 i
a ' Tirgan
55
g 00 029 o Meraj
G 5000 - 010 o Kalateh
‘_l; 4500 028 poml
5,
L L]
,‘]\ 4000 . .
o
g 3500 »
1 L ]
2 3000
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