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Table 1- Physico-chemical properties of soil for 2004-2005 and 2005-2006 cropping seasons

cél ol sl ) “ Colaa Moy oly,S B
L S syl el s .
Jear Depth i JS o P K 525 é. ~, Gyp. silt
y (Cm) Soil f,Lf““" O.C. (mg/kg) (mg/kg) EC é)l'? CaCo (%) (%)
texture pH (%) (ds/m)  (sp) (%)
2004- 7.83 0.15 45 219.4 45 40.9 155 1.39 174
2005
2005- 0-30 Clay 7.83 0.16 4.6 218 4.3 40 15.8 1.40 17
2006
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Figure 1- Monthly mean temperature for two years (2004-5005 and 2005-2006)
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Figure 2- Monthly mean precipitation for two years (2004-5005 and 2005-2006
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Table 2- Results of combined analysis of variances of two years for Millet accessions under normal and deficit irrigation

ol @l g Jloy Lalpd 9 3 (33)) (sbvosgs alles 50 o8 o il )y 4520 s =Y Jgur

Means of Square Ol yo pSileo
a0 olus PRRHERIReS; S 039 )
¥ gl o5t el eSS S s 3 JoSuily JsSaily Sl I ails 3 Sloc
SOV df  Height stem Panicule wasly  No.grainper  Grain = Grain Yield
diameter length e _ Dry forage
No. Spike Spike weight
Irrigation treatment Sells 1 8540.0** 7.12%* 20.39%* 5969.4**  6096040** 2.39%*  190302920** 66805274**
Year Jw 1 18638.5** 8.36** 44.16%* 940.31*  2892997**  378** 510269 ns 1340618*
Year x Irrigation treatment s ol jlowi x Juo 1 349.3ns 6.54** 1.29ns 22.31ns 261252 ns 0.14 ns 4005983** 421652 ns
Errora Jwseel ool 8 208.3 0.47 7.03 370.46 185480 0.05 2239694 747517
Accession digei 12 3492.2%% 12.38** 301.54**  33297.0%* 19351687**  152%* 8741572** 1801046**
Irrigation treatmentx Accession sy xs kel 12 154.1 ns 0.33 ns 1.72ns 28597 ns  950452%* 0.07 ns 4128476** 1340483**
Year x Accession o3¢ x Jlw 12 874.5%* 3.48%* 8.39%* 368.21* 486570* 0.17** 1117331 ns 270888 ns
Yearxlrrigation.x ACCession  edgix (s lulxJlw 12 179.1ns 0.45 ns 0.67 ns 84.60ns 304204 ns 0.05 ns 829486 ns 302916 ns
Error b JSelil 96 96.7 0.74 1.82 195.46 245118 0.04 748966 263571
Coefficient Variation Olpdi oy - 12.36 2751 9.90 17.37 38.01 9.15 38.05 5455

*and ** are significantly different at a=0.05 and a=0.01, respectively and ns is non-significant.
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Table 3- Mean comparison for effects of year, irrigation treatment and accession for measured traits

. . Job SUCIT)
5 5 REHERIRES S Slos
Lo Wl T , dssotas e ails L il 5 )Shos
ko &) Stem Jesib i s adgle .
- - - ghwelsy panicle Grain Grain Yield
Treatments  Height (cm)  diameter No. grain . : Dry forage ha'l
(mm) oer Spike No. Spike length weight (Kg.ha') (Kg.ha™)
(cm) ()]
Year Jus
2005 68.58 b 290 b 1166.6 b 78.01b 13.10b 212b 2331.2a 1033.8a
2006 90.44 a 3.37a 14389 a 82.92a 1417 a 243a 2216.8a 848.4 b
Irrigation LT
Jloy sk
Normal 86.91a 3.35a 1500.4 a 86.65 a 1401 a 240a 33785a 1595.5 a
irrigation
bl o
Deficit 72.11Db 292D 1105.1b 74.28 b 13.27b 215D 1169.5 b 286.7Db
irrigation
Accession esgs
15-125 96.68 ab 4.48 ab 1176.6 d 39.08 gf 21.03a 215cd 2653.0 bc 1234.6 ab
15-24 89.62 bc 3.49c 2188.4 0D 4825 f 16.75 cd 2.58 b 3388.5ab 1468.3 a
15-89 55.57 f 2.16 ef 230.6 e 193.25a 5.85h 1.80e 1537.7d 582.5¢
15-131 79.35de 3.32cd 16309 ¢ 65.83 e 15.08 e 218cd  2894.1abc  1102.8 ab
15-143 87.57 cd 3.46¢C 1063.7 d 82.51d 15.12e 2.29cd 35223 a 1544.8 a
15-68 87.72 cd 3.34cd 23306 b 24.41h 18.72 b 3.16a 2408.5c¢c 861.6 bc
15-132 59.50 f 2.19 ef 154.08 e 143.66 b 7.76 g 219cd 1294.1d 4185¢
15-80 99.13 a 3.82bc 2069.83 b 28.0 gh 17.55¢ 2.62Db 2565.9 ¢ 889.5 bc
15-101 57.58 f 1.73f 128.66 e 133.83 b 7239 1.90e 1107.3d 5189 ¢
15-61 103.75a 479a 453291 a 25.83 h 16.17 de 2.34c 2691.1 bc 1181.5ab
15-129 84.16 cd 3.77 be 1000.5 d 75.75 de 16.03 de 19e 2856.6 abc 1287.1ab
15-21 57.2f 1.53f 206.66 e 120.75¢ 7.09 g 2.25cd 1079.3d 508.6 ¢
15-127 75.69 e 2.65 de 222.25e 64.91e 1291 f 2.14d 1562.9 d 636.6 C
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Means followed by similar letters in each column are not significantly different at p=5%, Duncan Multiple Range Test.
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Table 4- Means comparison for interaction effect of year x irrigation and year x accession
S ails ol JoSwily dluay . . 113 -t R
ooy ewy T oly s dsSSbJs “’SL‘“ s |‘”’ &“’:‘L"‘ w15 5,Shos
Accession Height NJB&J : ’ Panicle dia:ﬁg:er o “% Grain Yield
(cm) 0. grain T length (cm) Grain Dryforage (kg ha?)
per Spike  No. Spike (mm) weight (g)  (Kg.hal)
Interaction effect of year x irrigation (s,LsT x Jlw Jslize 51
Jboy kel
Normal 77.48b 1323.33 a 83.82a 13.38a 292a 2.22Db 2928.91 ab 1740.23 a
2005 irrig:iltion
©okel aled
Deficit 59.69 ¢ 1009.82 a 72.21a 12.84 a 2.90 a 2.03b  173344bc  327.45b
irrigation
Jloy bl
Normal 96.35 a 1677.54 a 89.49a 1463 a 3.79a 2.59a 3828.03 a 1450.85 a
2006 irrigziltion
&kl abad
Deficit 8454ab  1200.33a 76.36a 13.72a 2.95a 2.28ab 605.56 ¢ 246.03 b
irrigation
Interaction effect of year x accession csgs x Jlw Jslizo 51
15-125 83.46 cd 961.8 def 37.0i 20.40 a 4.32 abc 1.98 e-i 2860.0abcd 12269 ab
15-24 63.08 efg 2257.8 be 48.0 ghi 16.25 bed 2.78 cdefg 2.32de 3539.1a 1923.3a
15-89 53.90 f 167.0 f 175.0b 6.20 2.03fg 151] 1633.6 bedef 711.4b
15-131 64.08 efg 1689.8bcd 62.3 fgh 14.17d 3.54 abcdef 2.07 efg 2972.8 abcd 1122.7 ab
15-143 80.48 cde 572.2 ef 89.0¢e 14.98 cd 4.03 abed 2.23de 3474.1a 1848.2 a
15-68 58.81 ¢ 2118.5 be 222i 15.70 bed 2.06 fg 3.11ab 1680.7 bedef 780.7b
2005 15-132 5092 ¢ 148.2 f 1445¢c 7.78f 159 f 221de 1662.1 bedef 540.1b
15-80 88.19¢c 1541.7 cd 24.7i 17.10 be 2.76 cdefg 2.26 de 2528.1 a-f 8189 b
15-101 53.25¢ 1145 f 128.7 cd 7.29f 1699 1.74 fghi 1271.4 def 623.8b
15-61 92.83 be 4216.2a 23.7i 16.02 bed 5.05a 2.14 de 2550.8 a-f 1192.5 ab
15-129 78.00 cdef 948.0 def 74.7 ef 15.85 bed 3.91 abede 1.70ghij ~ 27259abcd  1298.1ab
15-21 55.85 g 2198 f 118.7d 7.02 f 1439 2.14 de 1297.1 def 5525 b
15-127 68.73 defg 2100 f 65.8 efgh 11.67 ¢ 2.61 defg 2.19de 2109.7 a-f 800.8 b
15-125 109.92 ab 1391.3cde 41.2 hi 2167a 4.65 ab 2.34 de 2446.1 a-f 1242.5 ab
15-24 116.17 a 2119.0 be 48.5 ghi 17.25 be 4.21 abed 2.86 bc 3238.0 ab 1013.3 ab
15-89 57.25¢ 2943 f 2115a 550 f 2.30 efg 211 ef 1441.9 cdef 453.7b
15-131 94.63 be 1572.0 cd 69.3 efg 16.00 bed 3.12bcdefg 2.30 de 2815.4abcd  1083.0ab
15-143 94.67 be 1555.2 cd 76.0 ef 15.27 cd 2.89 cdefg 2.36 de 3570.6 a 1241.3 ab
15-68 116.83 a 2542.8 b 26.71i 21.75a 4.64 ab 3.23a 3136.4 abc 942.5 ab
2006 15-132 68.08 defg 160.0 f 142.8 cd 7.75f 2.80 cdefg 2.19de 926.0 ef 297.0b
15-80 110.08 ab 2598.0 b 31.3i 18.00 b 490a 298 ab 2603.8abcde 959.2 ab
15-101 61.92 fg 1428 f 139.0 cd 7.18f 1.79¢ 2.07 efgh 943.4 ef 41421
15-61 11467 a 4849.7 a 28.0i 16.33 bed 4.55 ab 2.55¢cd 2831.5abcd  1170.5ab
15-129 90.33¢ 1053.0 def 76.8 ef 16.22 bed 3.64abcdef 2.19de 2987.5 abcd 1276.2 ab
15-21 58.55¢g 1935f 122.8 cd 747 f 1639 2.38de 861.7 f 464.7b
15-127 82.67 cd 2345f 64.0efgh 14.17d 2.71 cdefg 211 ef 1016.2 ef 471.7b
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Means followed by similar letters in each column are not significantly different at p=5%, Duncan Multiple Range Test.
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Table 5- Means comparison for interaction effect of irrigation x accession

Accession Height (cm) diameter No. gra}n '\"_’ ) | Panicle C_;raln Dry forage Grain Y',?Id
(mm) oer Spike N0~ Spike ength (cm)  weight (g) (Kgha D (Kg.ha™)
Normal Irrigation J s (s ,tsf
15-125 112.0ab 4.78 ab 1516 efgh  43.67ghijk 21.43a 2.31de 4089.1 abc 2180.0 ab
15-24 94.0cd 3.96 abcde 2850 ¢ 59.67 fghi 17.27 cde 2.77 bc 5434.5a 2644.0a
15-89 60.82 hijk 2.51 defghi 205 ij 197.17 a 5501 2.05 defg 2175.2 de 849.8 def
15-131 86.50 def 3.38 bedefg  2033cdefg 73.83 def 15.92 defg 2.30 de 40446 abc  1759.5 abcd
15-143 96.11 bed 3.74 abcde 815 hij 96.67 cd 15.72 efg 2.40d 5381.3 ab 27004 a
15-68 92.10 cde 3.71 abcdef 2553 cd 26.83 k 19.08 be 3.23a 3803.0bc  1515.3 bede
15-132 68.5 fghij 2.05 fghi 195 ij 14350 b 7.93i 2.30de 1690.0 e 646.0 ef
15-80 105.8 abc 4.02 abcde 2235 cde 32.33 jk 17.80 cde 2.90ab 3487.9cd 14295 bede
15-101 58.25 ijk 1.86 ghi 160 j 134.67b 7.30i 1.87 fgh 1566.1 ¢ 812.0 def
15-61 114.17 a 5.08a 5296 a 32.00 jk 17.00 cdef 242 cd 3965.9abc  2002.0 abc
15-129 93.65 cde 3.81 abcde 1122 ghi 90.50 de 15.90 defg 2.08 defg 4671.4 abc 2250.4 ab
15-21 66.3 ghijk 1.88 ghi 267 ij 12250 b 7.35i 2.38d 1520.4 ¢ 846.2 def
15-127 81.7 defg 2.81 c-i 260 ij 73.17 def 13.83 gh 2.25 def 2090.8 de 1106.9 c-f
Deficit Irrigation (s aks
15-125 81.38 defg 4.19 abcd 838 hij 34.50 ijk 20.63 ab 2.01 defg 12169 289.4 f
15-24 85.24 def 3.04 cdefgh 1527 efgh 36.83 hijk  16.23 defg 241cd 13426¢€ 2926 f
15-89 50.33 jk 1.83 ghi 257 ij 189.33 a 6.20i 157 h 900.3 e 315.3f
15-131 72.22 fghi 3.28 b-h 1229 fgh 57.83 fghij 14.25 gh 2.08 defg 17436 ¢ 446.2 f
15-143 79.04 defgh 3.18 b-h 1312 fgh 68.33 efg 1453 fg 2.19 defg 1663.4 ¢ 389.1f
15-68 83.54 defg  2.99 cdefgh 2109 cdef 22.00 k 18.37 bed 3.10ab 1014.1e 208.0 f
15-132 50.50 jk 2.34 efghi 114 j 143.83 b 7.59i 2.10 defg 898.1¢e 191.1f
15-80 92.46 cde 3.64 abcdef 1905 defg 23.67k 17.30 cde 2.34de 1644.0¢ 3485 f
15-101 56.92 ijk 1.61 hi 98 j 133.00 b 7171 1.94 efgh 648.6 e 226.0 f
15-61 93.33 cde 4.51 abc 3770 b 19.67 k 15.35 efg 2.27 de 1416.3 e 361.0 f
15-129 74.68 efghi  3.75 abcde 879 hij 61.00 fgh 16.17 defg 1.81gh 10419 3238 f
15-21 48.13 k 1.18i 147 j 119.00 bc 6.83i 2.14 defg 638.4 e 171.0f
15-127 69.71 fghi 2.51 defghi 184 ij 56.67 fghij 12.00h 2.04 defg 1035.2 ¢ 165.6 f
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Means followed by similar letters in each column are not significantly different at p=5%, Duncan Multiple Range Test.
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Abstract

To evaluate the response of 13 millet accessions to skip irrigation at terminal growth
stage, two separate experiments based on randomized complete block design with three
replications conducted at the Agricultural Research Center of Birjand, Iran, in 2005 and 2006.
Irrigation was stopped in the first experiment at 10% flowering while irrigation was
conducted as usual, in the second experiment once every 7 days. Combined analysis of
variance showed that stopping at flowering time irrigation leads to reduction in all
investigated traits, especially dry forage and grain yield. Accession numbers 15-143 (Southern
Khorasan accession) and 15-24 (Yazd) produced highest grain and dry forage yield in both
years and accession number 15-132 (Hamadan) had the lowest yield against all the others.
According to the results of this study and considering the severe reduction of grain and dry
forage yield recommending deficit irrigation treatment, at flowering would not be feasible at
Birjand region. Also, number 15-131 (Southern Khorasan) accession had an acceptable grain
yield and dry forage on both irrigation regimes.

Key words: Accessions, Deficit Irrigation, Millet, Yield, Yield components.

1-. Ms.c. Agricultural and Natural Resources Research Center, Southern Khorasan, Iran.
2- Agricultural and Natural Resources Research Center, Razavi Khorasan, Iran.
3- Ms.c. of Agronomy, Agricultural and Natural Resources Research Center, Southern Khorasan, Iran.

Corresponding Author: nakhela@yahoo.com



