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Genetic Diversity and Broad-Sense Heritability of some Morphological
Characteristics of Fenugreek under Limited Irrigation
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Table 1. Time and mean amount of irrigation applied in two experimental fields
during the period of experiments

ol luds .Sk
Irrigation amount(mm)

ST Cus g Op Lol 2

Ol ool b Ll 5

sl b Without limitation ~ With limitation in
Irrigation date in irrigation irrigation
3.4.2008 VWAV/V/ND 30 30
3.5.2008 WAV/Y/NF 15 0
17.5.2008 VWAV/Y/YA 35 22
31.5.2008 VWAV/Y¥/ 14 10
14.6.2008 VWAVAY/YO 23 13
28.6.2008 VWAV/E/A 38 5
Total F o 155 80
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Table 2. Combined analysis of variance for agronomic traits in Iranian fenugreek landraces under limited irrigation

MS Sl Kb
S.0.V. df. DF DM PLH Pd No. Sd No. SdwW Bio. SY HI TSW TYP GV
Field (F) 1 1587.607  15.63" 154307 518407 6678158  1051.107  1.197 1.127 0.002™  16.26" 4237 3.03™
Error 6 8.92 24.80 48.30 1142 185877 38.90 0.86 0.105 0.013 5.30 1.63 4.53
Genotype(G) 19 212.807  55.127 26.43" 594" 54549™ 12777 0.19° 0.05" 0.002" 58.50"  18.28" 8.96”
GxF 19 15437 5.60™ 1.80" 243" 40302 567" 0.10™ 0.02" 0.002™  0.74™ 0.49™ 0.97™
Error 114 2.50 3.90 2.94 148 19554 3.50 0.11 0.02 0.002 0.64 0.63 0.86
C.V% - 2.80 2.00 9.40 19.90 24.20 2890  20.95 22.60 11.40 7.00 23.70 25.80
ST oo Oss Ll o 53 Ol pl s g Glros g (8155 Slio S o uilisls 42 Y il
Table 3. Combined analysis of variance for agronomic traits.in Iranian fenugreek landraces under non limited irrigation
MS  Slay e Kike
SOV daf DF DM PLH Pd No. Sd No. SdW Bio. SY HI TSW TYP GV
Field (F) 1 731.007 33937 80.27  50.637 191407 97.307 11407  0.197 0.060" 4.20™ 8.107 3.60°
Error 6 8.35 28.0 4.5 8.15 155883 28.90 3.40 0.27 0.010 2.60 1.10 3.65
Genotype(G) 19 307.307 326" 17.57 4.40™ 63632 22.60" 027" 0.07" 0.007" 60.40"" 10.60" 12.80"
GxF 19  22.10™ 14.7" 2.4™ 2.70™ 38670™ 5.40™ 020™ 0.02™ 0.001™ 1.09™ 1.40" 1.20™
Error 114 17.30 7.3 3.7 3.06 42057 8.06 0.22 0.03 0.002 1.62 0.68 0.84
C.V% - 7.20 2.5 8.8 25.70 29.80  31.90 17.60 . 20.00 13.40 9.45 27.40 26.40

ns, * and **: Not-significant, significant at 5% and 1% of probability levels, respectively.
RS PRPNYE SOy 3, Sbes 1 B0, a5 5 6 5 Slose : SA. W tws 5, 5 aits sl : SA. NO. e 55 5 slaws : PA NOLcws Cu:,t:PLH €0dens b 55310 : DM ¢ s 0 55, slaw : DF
Sy aiy 0y GV w g as, (o TYP caits 550 055 - TSW ecats ;e i HI talan a1y 55 w3 5 Se 1 SY
DF: Days to flowering; DM: Days to maturity; PLH: Plant height; Pd No.: Pod number; Sd. No.: Seed number; Sd.W: Seed weight per plant; Bio.: Biological yield;
SY: Seed yield; HI: Harvest index; TSW: Thousand seed weight; TYP: Plant type; GV: Growth vigor.
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Table 4. Mean comparison of agronomic traits of Iranian fenugreek landraces under limited irrigation condition

wSlho (S 1 pgee i Iiys 5 S5 p 55

No. Landrace DF DM PLH PdNo. SdNo. SdW Bio, SY HI TSW TYP GV
(cm) (tha’)  (tha™) (2)

1 Ardestan Olwsyl 55d 97ab 20ab 6¢cd 67a 7.0ab  1.70ab  0.73a 0.43a 10.6d 4.5ab 4.0ab
2 Isfahan Ogeel  Sla 97ab 19bc 7bc 52bc 7.4ab  1.70ab  0.67ab  0.39ab 14.8ab  4.5ab 4.8a
3 Ahvaz Sl 63f 102fg . 17cd 6¢cd 57ab 49de 1.49ab  0.55bc  0.37b 9.1e 1.3f 2.5de
4 Borazjan o5l Sla 98ab 20ab 7bc 58ab 7.9ab  1.46ab  0.57bc  0.40ab 14.1b 4.5ab 4.8a
5 Broojerd spsp Sla 99cd 20ab 6¢cd 49d 7.0ab 1.74ab  0.70ab 0.4lab  14.8ab 5.0a 4.8a
6  Khash s 63f 104g 16ef 6¢cd 58ab 5.0de  1.35ab  0.51ef  0.38ab 8.4e 1.0f 2.0e
7 Khorasan ol = 53b 99cd 18bc 6cd 49cd 6.0bc  1.78a 0.71ab  0.39ab  12.5c 4.0bc 3.3cd
8  Khoramabad sLTe = 63f 103g 17de Se 45d 4.1e 1.45ab  0.56bc  0.39ab 8.9¢ 1.0f 2.0e
9  Rey s, 63f  102fg  17de 6¢cd 66ab  5.8bc  1.4lab  0.52cd  0.37b 8.5¢  1.8f 2.8de
10 Zanjan ol=i;  63f 103g 17de 6¢cd 73a 6.7ab  133cd 0.52de  0.39ab 8.9¢ 1.3f 2.0e
11 Semnan Obew  62ef  102fg  15F Se S51bc 43¢ 1.20d 0.48f 0.42ab 7.5f 1.0f 2.0e
12 Shiraz e 58d 98ab 20ab 6¢cd 59ab 6.1bc  1.62ab  0.65ab  0.41ab  10.4d 3.5de 4.5ab
13 Yazd s»  55d 97ab 19bc 6bcd 60ab 6.6ab  1.50ab  0.59ab  0.40ab  10.4d 4.3ab 4.5ab
14  Ghaenat oLl 6le 102fg  15f 6¢cd 6lab 54cd 1.49ab  0.53cd  0.36b 8.9¢ 3.0e 3.3cd
15  Kashan oS 52ab 100ef  19bc 7b 56bc 8.1ab- 1.68ab 0.67ab  0.40ab 15.4a 5.0a 3.5bed
16  Kerman oS 5la 98ab 19bc 6¢cd 46d 6.7ab  1.70ab  0.69ab  0.40ab  14.8ab  4.0bc 4.5ab
17  Kermanshah sl S° 5la 98ab 21a 9a 67ab 8.7a 1.65ab .0.58ab  0.36b 14.2b 4.8ab 4.5ab
18  Neyshaboor sxlis Sla 97ab 20ab 6¢cd 51bc 7.5ab  1.59ab  0.6lab 0.39ab  14.6ab  4.5ab 4.8a
19 Yasooj 1 Vst S57cd  96a 19bc 6cd 61lab 6.6ab  1.51ab  0:61ab 0.40ab  103d  3.8cd 4.0ab
20 Yasooj 2 Yest 57cd  96a 19bc 6cd 73a 7.6ab  1.6lab - 0.63ab< 0.39ab  10.3d  4.2ab 3.5bc

I (6l e LT M 70 ezl pelas 53 S35 0 5a5T (Sl 2 60 65 53 57 2e O - (6l $la o Sile
Means followed by similar letters in each column are not significantly different at 5% probability level, using Dancan’s Multiple Rang Test.
BEXXEY ;,.w_)'sﬂ“a:BiO. édﬁ&sﬂu—:Sd. We«:,{,nsl“l.\a::Sd. No édﬁ,:gs)’u:>lM:PdNO.64§}{Cw)l:PLH eo.x:.“.)l:j})sl.xx::DM S&Jﬁuj}))‘MZDF
iy o, GV g s, o TYP als 150 055 TSW sty asts : HI o sty 55 65 5 Shoe T SY el s
DF: Days to flowering; DM: Days to maturity; PLH: Plant height; Pd No.: Pod number; Sd. No.: Seed number; Sd.W: Seed weight per plant; Bio.:
Biological yield; SY: Seed yield; HI: Harvest index; TSW: Thousand seed weight; TYP: Plant type; GV: Growth vigor.
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Table 5. Mean comparison of agronomic traits of Iranian fenugreek landraces under non limited irrigation

No. Landrace DF DM PLH PdNo. SdNo. SdWwW Bio, SY HI TSW TYP GV
(cm) (tha') (tha') (2)
1 Ardestan Okws,l  S54ab 105a 23a 6bc 74ab 9.8ab  2.75ab 1.11a 041a 13.6e 4.5a 4.8ab
2 Isfahan Oleae!  Sla 106ab  22ab 7ab 62bc 10.2ab  2.57ab 0.83c 0.34bc 18.1a 4.3ab 5.0a
3 Ahvaz Sleal 65d 112h - 22ab 6bc 64ab 7.2cd  2.77ab 0.78¢ 0.28d 11.0f 2.0ef 2.0d
4 Borazjan o3, 53ab 108ab  22ab 8ab 75ab 12.6a 2.70ab 0.92bc  0.34bc 169ab  3.8bc 4.0ab
5 Broojerd s, Sla 109¢d ©  23ab 8ab 70ab 11.4ab 2.77ab 0.84¢c 0.31cd 16.5cd  3.3cd 4.3ab
6  Khash s 70e 109cd . 21bc 7ab 78ab 82bc  2.69ab  0.81c  0.31cd 9.9f 1.3fg 1.2d
7 Khorasan ol = Sla 107ab  22ab 7bc 59bc 8.5bc  2.88ab 0.86¢ 0.30cd 154cd 3.8bc 4.5ab
8 Khoramabad sLTe 5 65a 111ef  20de 7ab 76ab 8.1cd  2.44bc 0.82¢ 0.34bc 10.1f 1.3fg 2.0d
9 Rey s, 65d I11lef  23ab 6bc 69ab 7.5¢d 3.04a 0.92bc  0.31cd 10.5f 1.5fg 1.8d
10  Zanjan ols; 64d 111ef  20de 7ab 75ab 7.8cd 2.72ab  0.84c  0.31lcd 10.4f 1.5fg 2.0d
11 Semnan obew  64d 109¢cd 19¢ 6bc 64ab 6.1e 2.40c¢ 0.76¢ 0.33cd 10.0f 1.0g 1.2d
12  Shiraz sles S7bc 106ab  22ab 7Tabc 88a 11.2ab 2.93ab  0.98bc  0.34bc 13.1e 4.3ab 4.0ab
13 Yazd sy S7bc 107ab  23ab 7ab 71ab 89bc 2.86ab  0.96bc  0.35bc 13.0e 3.5¢cd 3.8bc
14  Ghaenat ol 65d 110de 18e¢ 6bc 66ab 6.6de  2.57ab 0.86¢ 0.34bc 10.9f  2.8de 3.3c¢
15 Kashan olls S2a 108ab  23ab 7ab 63ab 9.7ab.  2.61ab 0.88c¢ 0.34bc  16.4cd  3.3cd 4.3ab
16 Kerman oks  Sla 108ab  22ab 6bc 45¢ 7.0de  2.61ab 0.89c¢ 0.34bc  16.8bc  3.5c¢cd 4.5ab
17  Kermanshah sl s Sla 107ab  22ab 9a 71ab 9.7ab  2.63ab 0.78¢ 0.30cd 15.1d  4.3ab 4.8ab
18 Neyshaboor sl 53ab 108ab  23ab 8ab 62bc 9.6ab  .2.49ab 0.78¢ 0.32cd  16.1cd  3.8bc 4.0ab
19 Yasooj 1 Vs 57bc 106ab  23ab 6bc 69ab 8.7bc  2.98ab 1.09ab  0.38ab 12.8¢e 3.5¢cd 3.8bc
20 Yasooj 2 Yzt 58 105a  23ab 7ab 77ab 9.3bc  2.45bc < 0.89bc. 0.37ab 13.0e  33cd 4.5ab

L1 (613 an (g leT 70 Jlaz elas RCERIVS NP I SRYEII SRS T SR B PP I <
Means followed by similar letters in each column are not significantly different at 5% probability level, using Dancan’s Multiple Rang Test.

23038 S :JS.L;;:BiO. édﬁ&sﬂ“:—:Sd. Wsﬁﬁ)s &1s slaws : Sd. No. g 5> OO sld :Pd NO.M?}{ CLAS)I:PLH 0wy U 59y sl : DM S@:Jfb’j}) sl : DF

iy o, GV g s, o TYP als 150 055 TSW sty asts t HI o ity 55 65 5 Shoe T SY el st
DF: Days to flowering; DM: Days to maturity; PLH: Plant height; Pd No.: Pod number; Sd. No.: Seed number; Sd.W: Seed weight per plant; Bio.:
Biological yield; SY: Seed yield; HI: Harvest index; TSW: Thousand seed weight; TYP: Plant type; GV: Growth vigor.
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Fig. 1. Clustering of fenugreek landraces using Ward’s method based on agronomic
traits measured under limited irrigation conditions
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Fig. 2. Clustering of fenugreek landraces using Ward’s method based on agronomic
traits measured under non limited irrigation conditions

yay


www.SID.ir

Ol Cusgdoms D9 5 Cusgdome Lol i 55 Ol sl g adis Slros 5 ys 21,5 Slaw & 5 g5 saoyleT 5,57, —% Jgu
Table 6. Some statistical estimates of traits in Iranian fenugreek landraces under limited and non limited irrigation conditions

Dl S pgas (6 Iy 5 (S5 £ 55

Cheo als Ok = ol =55 -l O o o3 O o 3 EFEMETESE
(sl =555
Trait Range Mean Phenotypic variance ~ Genotypic variance Phenotypic CV% Genotypic CV% Broad sense heritability (%)
DF 46-66* 56.4 39.400 24.700 1.1 8.8 91.0
47-97 57.6 56.700 35.700 13.1 10.4 67.3
DM 94-108 99.3 11.100 6.400 34 2.5 62.2
87-118 108.1 14.100 2.200 3.5 14 24.0
PLH 11-25.2 18.3 8.300 2.900 15.7 9.4 50.0
13.8-28.7 21.8 7.100 1.900 12.3 6.3 34.0
Pd No 2.3-12.5 6.0 5.700 0.600 394 12.3 27.4
: 3-14 6.8 3.600 0.200 28.0 6.8 6.6
Sd No 16-144.5 57.8 74.400 1.800 47.1 7.3 8.3
: 24.9-144.3 68.9 49.500 3.100 32.3 8.1 6.9
SdW 1.7-16.5 6.5 12.800 1.200 55.3 16.6 25.0
2.6-20.1 8.9 10.800 2.200 37.0 16.5 21.0
Bio 0.7-2.8 10.6 0.150 0.010 25.1 6.8 9.5
‘ 1.35-4.41 2.69 0.420 0.010 24.0 4.0 3.8
% 0.25-1.40 0.60 0.260 0.003 26.7 9.5 15.1
0.38-1.46 0.88 0.050 0.006 24.0 9.1 17.1
HI 0.27-0.53 0.39 0.002 0.000 11.4 1.8 2.5
0.22-0.46 0.33 0.003 0.001 16.5 8.3 27.5
TSW 6.7-17 11.4 7.480 7.200 24.1 23.7 91.9
9-22 13.5 8.840 7.400 22.1 20.0 82.1
TYP 1-5 3.3 2.780 2.210 49.9 44.5 77.9
1-5 3.0 2.010 1.160 473 36.0 63.1
GV 1-5 3.6 2.000 1.010 39.3 28.1 54.1
1-5 3.5 2.440 1.440 44.9 34.6 63.1

Yar

Aoy 5 ails s, Shes 1 SY Sk Aoty 53035 G35 Shae 1 Bi0. ¢ 5 ¢ 5 Shae :Sd. W w5 55 415 sl : Sd. No. tw 53 e :l.w:PdNo.e«:,ij,t:PLH ¢y b 55, 3l : DM ¢ s 6 55, sliws : DF
iy 2,8 GVtw s w0 1 TYP cails 58 055 : TSW eiils e li: HI o
DF: Days to flowering; DM: Days to maturity; PLH: Plant height; Pd No.: Pod number; Sd. No.: Seed number; Sd.W: Seed weight per plant; Bio.: Biological yield; SY: Seed yield;
HI: Harvest index; TSW: Thousand seed weight; TYP: Plant type; GV: Growth vigor.

td T Cusgdons Oy 5 35doen (LT Lol 4 bgs o 5 4 w5 YL slel (s, a 0¥

* In each row, data on above and below are related to limited and non limited i mditions, respectively.
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