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1- Growth degree days
2- Helio thermal unit
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Table 1. Some of monthly meteorological parameters during growth seasons of onion in the first year of experiment.

bl g sla el BETgTR & ol 53 8> e Ll 308 S als = e
Meteorological Aug.- Sep.- Oct.- Nov.-  Dec.- Jan.- Feb.- Mar.- Apr.- May- Jun.-
parameters Sep. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May Jun. Jul.
CC) b (Kl
35.6 28.0 20.4 12.9 13.5 12.0 14.6 20.3 32.9 34.4 36.5
Mean temperature (°C)
(°C) jSlax oy (Sl
Mean maximum 42.2 37.2 26.9 20.2 19.5 17.9 21.2 28.6 37.7 42.5 45.2
temperature (°C)
CC) Jilam slos Sl
Mean minimum 29.0 18.8 13.9 5.6 6.8 6.3 7.9 13.8 22.0 26.3 27.8
temperature (°C)
(°C) b Glae Jslo
Absolute minimum 19.0 8.4 42 22 2.0 3.2 22 4.6 15.2 23.0 24.4
temperature (°C)
©C) s Glas sSla-
Absolute maximum 45.6 42.8 334 25.4 23.6 24.4 31.0 33.8 42.2 45.6 49.6
temperature (°C)
- g\ L'
() S0t 0 0 98.0 18.8 28.6 62.8 25.9 22.5 0 0 0
Precipitation (mm)
CJLQL-A > JL‘!JSJ:,LA Jo-b HTU LQ‘ DL 45 )\ eéu.lw\ L’ L;«:,u‘ —&9\)) LSLAUA}L;'

5 Ady S, 45 GDD s Gy, ey L;.’t-ﬂ

.51 Slele o, 53 Duration of sun shine hours

HTUE=Yield /HTU W)

BEB I BLIBL) C,J«Lw)b)tb/\kjh rﬁjlswf
})m)J cﬁj&SWjJ};\lAI«Yleld t..l.:r)

A, 5s, 4,5 GDD

S a5 gladdal,

min

GDD =" [(Ty +Toi) /2]~ T, ")

;ﬁ'il'a).}) sl n Ay 9y 4o GDD LQT BE S
sl e ;\dez}u a5 0/4 3l L uﬁf/uL:.a S
$lisy by Pl 5 Sl 5 54 Toin 5 Tinax

(OIS ol az 53 0/4) 1l sles Ty,

HTU= GDD x Duration of sun shine hours (Y)
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PTI=GDD/Growth days )
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d}fﬁ))}))b‘MGrowthdays c)'_}))b.l,\i:)
Y¢ N4 J‘"\) .l.\iv) Hoy 4 GDD 9 szj.)).d

(VY

TUE=Yield/GDD ¢)
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Table 2. Some of monthly meteorological parameters during growth seasons of onion in the second year of experiment.

bl g sla el BETgTR & ol 550 &> e Ll R38R Sl als = e
Meteorological Aug.- Sep.- Oct.- Nov.- Dec.- Jan.- Feb.- Mar.- Apr.- May- Jun.-
parameters Sep. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May Jun. Jul.
°C) bos ks
(O bs o3t 33.75 29.0 22.7 14.6 12.3 15.6 18.2 233 26.0 33 36.5
Mean temperature (°C)
(°C) jSlax glos (Sl
Mean maximum 4423 37.5 29.5 19.5 18 21.7 25.2 31.2 33.1 41.3 49.0
temperature (°C)
CC) Jilam slos Sl
Mean minimum 25.2 20.4 15.9 9.6 6.5 9.4 11.2 15.4 18.8 24.7 28.4
temperature (°C)
(C) Lo Glas J3la>
Absolute minimum 22.0 16 10.4 5 -1.4 34 3.8 9 12.0 22.4 24.4
temperature (°C)
©C) bs glhs Sl
Absolute maximum 446.2 41.6 35.4 24 22.4 25.6 32.8 35.4 39.2 45.2 49.0
temperature (°C)
X S,k
(k) Sk 0 1.0 69.9 1780 422 64.5 6.7 5.7 53.7 0 0

Precipitation (mm)
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Table 3. Date of seed germination, transplanting and bulb harvesting in studied planting dates in two years of

experiments.
Jsl Jl £33 Ju
First year Second year T s
Bulb
csls @)U ).l.g L;jﬁ.}? s Jlasl C)M: C,.ﬁ:b_}.g ).l.g L;jﬁ.}? s Jlasl harvesting
Planting date ~ Seed germination = Transplanting  Bulb harvesting  Seed germination = Transplanting
BPPLAY s Y oL YA sls 2 Y BPPR-A oLl vy sls = VY
6 Sep. 11 Sep. 19 Nov. 4 Aug. 12 Sep. 18 Oct. 3 Aug.
s T e 5310 sls = Yo eV 5310 sl 2 A
21 Sep. 28 Sep 2 Dec. 16 Aug. 29 Sep. 2 Dec. 9 Aug.
AT e XY @3\t sls 2 Y e TV Sy sls 2 YY
6 Oct. 14 Oct. 4 Jan. 21 Aug. 18 Oct. 18 Dec. 13 Aug.
L) oLl <> YA ST oLy RPN S35 YV
21 Oct. 31 Oct. 18 Jan. 24 Aug. 5 Oct. 28 Jan. 17 Aug.
LT Joe S gt 5 (3 Sleo pas -1 Jgdx
Table 4. Soil physical and chemical properties on the site of experimental field.
Ju OHE L;‘if'g‘ Colda Sl J:;SU Bannd (":"“L”ﬁ ;;‘ &.‘JS
EC P K Organic
Year Texture (dsm™ pH (mgkg™") (mgkg™") carbon (%)
Jsl Sk
? e o0 ) 1.80 7.7 8 215 0.72
First Silty clay loam
s .
g e 0 S 1.90 75 4 150 0.40
Second Silty clay loam
YO 55> d;u"ujduﬁﬁ); Ior glos o Sle Cou g W

Lo 3 YV s bac gia ) gbas g 3l S Sl ax s
35 St U5 ol (0 Jsdn) 5SS
ol Cm,,\ Sl od Giale Glp g sl &S
ol s AL e :\ﬁ&:.}u a5 YV ssd> Oleg
alie sl VG gles 5 035wl Uy 5 55
S 3505 S8 5 (Yerv) golall =% ol b
3 S ol am s YEV s 5 L0 Jidler Sl
oals ;\J§&:_}LN = YUV gl L oawolis
5 B WS 25 L mls cpl (Y) ol asily

BE uj.Ua.a CJ)‘J} =y aS (V'\O) KS)MN)U[S
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3 by slays el V0 S b 4 el
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Table 5. Duration (days) and GDD (°C day) requirement at phenological stages in studied planting dates in

two years of experiment.

Sl o A5
Vegetative growth [EESE rey
. Bulbing and bulb
L ¢ o el wlp 5o W ooy oy 55 elS A, § oo development
v el Seed germination Transplant production ~ Growth plant in farm Total
car Planting
date e e e o o
e e e e e
Duration 059 Duration A0 Duration A0 Duration A0 Duration A0
GDD GDD GDD GDD GDD
Y]
SRoE 5 136.8 68 1362.8 118 873.9 186 2236.7 78 1569.7
6 Sep.
v
SRoE 7 181.3 65 1038.4 117 889 182 1927.4 78 1794.4
Jsl 21 Sep.
First Ve
Bl
8 164.4 82 918.3 89 708.8 171 1627.1 79 1892.1
6 Oct.
F7AL)
10 172.5 79 704 87 831.6 166 1535.6 70 1780.8
21 Oct.
Y]
SR 6 164.8 67 1439.1 106 889.2 173 2328.3 91 1692.45
6 Sep.
v
SRoE 8 202.1 64 1147.9 111 892.8 175 2040.6 78 1580.65
o5 21 Sep.
Second TS
13 291.4 60 823.9 95 858.2 155 1682.1 81 1687.15
6 Oct.
F7AL)
14 266.3 85 783.2 71 868.7 156 2651.9 68 1552.45
21 Oct.
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Table 6. Helio thermal unit (°C day hr™') and photo thermal index (°C day day™) requirement at phenological
stages in studied planting dates in two years of experiment.

Sl o A5
o Vegetative growth
od sl
Seed germination g e e - > 5y eSS
£ Wl L3 L sy a3 elS A, BCTl:jN jdi) b
. . ulbing and bul
Ju S Transplant production Plant growth in farm development
Year Planting date
BEP) ™ BEP) ™ BEP) ™ BEP) ™
Jujsle  Jugm e Jlis o Jugss dugs dlgel Juge
Helio Photo Helio Photo Helio photo Helio Photo
thermal thermal thermal thermal thermal thermal thermal thermal
unit index unit index unit index unit index
S\e
SRoE 1436.31 27.36 12442.65 20.04 5230.62 7.41 12537.3 20.12
6 Sep.
v
SRoE 1777.98 25.90 8451.54 15.98 5846.04 7.60 15855.41 23.01
Jsl 21 Sep.
First VAT
1622.99 20.18 6782.66 11.20 4328.58 7.96 17061.8 23.95
6 Oct.
F7AL)
1566.13 17.25 4143.61 8.91 5599.29 9.56 15931.51 25.44
21 Oct.
S\e
SRoE 1717.07 27.45 12981.64 21.48 5441.49 8.39 17505.09 18.60
6 Sep.
v
SRoE 2044.13 25.26 9163.08 17.94 6778.42 8.04 17972.11 20.26
33 21 Sep.
Second JOPRT)
2791.24 22.41 5525.9 13.73 6044.23 9.03 19096.17 20.83
6 Oct.
J7AL)
1889.64 19.02 4906.50 9.20 6767.11 12.24 18073.94 22.83
21 Oct.
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Table 7. Date and day length of bulbing in studied planting dates in two years of experiment.
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Table 8. Combined variance analysis of yield, bolting percentage, heat use efficiency and helio thermal unit use
efficiency.

Sl e SSLe
sl
Ol s Gt'“ B MS
a3l B
5.0.V. o 3 S S g Aoy Sl e IS Jb 5 sla 2oy G s LS
Yield Bolting percentage ~ Heat use efficiency ~ Helio thermal unit use efficiency
Ju . . s s
1 169.602™ 10.986™ 14.783™ 0.052™
Year (Y)
L) Jl 1,G
() J 2 S 6 42354 0.125 2715 0.084
Rep x Y (Error)
cals '@)U
3 1380.970%** 21.260** 60.748** 0.567**
Planting date (P)
=58 R,6 % Jl
gt 3 472.721%* 1.061%* 43.937%x 0.840%*
Y xP
Lo
18 63.458 0.106 4.632 0.051
Error

#% NS

Aoy JL&:}‘C&»A)J D3 pme 5 5l pae e LS S
" and ** Not significant and significant at 1% probability level respectively.
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Table 9. Means comparison of yield heat use efficiency and helio thermal unit use efficiency in studied planting dates.

S b s Slas Sl G me glylS Jle ke dly G jme ollS
Plantin ;la te Yield Helio thermal unit use efficiency Heat useefficiency
g (tha™) (kg ha™ °C day hr™) (kg ha™ °C day™)
510
SR 64.64° 16.02° 1.99°
6 Sep.
)}'lj@"“‘ Y a a a
69.22 17.96 2.04
21 Sep.
)t b b b
54.92 14.63 1.73
6 Oct.
¥4
ol 39.51c 11.42° 1.46°
20 Oct.

A A3 ) Jlazl a3 (615 e IV STl glaalsir 055l ol s S e G K 55 Bl &S Ot sla Sl

Means followed by similar letters in each column are not significantly different at 1% probability level using Duncan’s
Multiple Range Test.
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Table10. Means comparison of yield, bolting percentage, heat use efficiency and Helio thermal unit use
efficiency in studied planting dates in interaction effect of year and planting date.

Q)lfs_éfm&bﬁ JL«:JJ):JAJ?UJWJDLS

Jl SIS 25k S Ao
Year Planting date Yield Boltine percentage Heat use efficiency Helio thermal unit use efficiency
ca & (tha™) &p & (kgha™ °C day™) (kgha™ °C day hr'")
LYo
s 73.50° 5.11° 18.70° 2.52°
6 Sep.
v
NGan 63.25% 3.72b 16.26% 1.99
Josl 21 Sep.
First Ve
s & 46.50% 2.59° 11.95° 1.56%
6 Oct.
¥4
& 35.83¢ 0.93¢ 10.39¢ 1314
21 Oct.
LYo
s 55.79% 4.11° 13.33% 1.46%
6 Sep.
v
Sl 75.18" 1.96° 19.66" 2.09°
o2 21 Sep.
Second Ve , ‘
econ & 63.34 0.88¢ 17.30° 1.89%
6 Oct.
¥4
& 43.19¢ 0.71¢ 12.45° 1.62%
21 Oct.
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Means followed by similar letters in each column are not significantly different at 1% probablity level using Duncan,s

Multiple Range Test.
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