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Table 1- Variance analysis of the measured characteristics of Iranian native Fenugreek masses

Mean square wle o 5 &be

ﬁﬁl.i&}} Utj,}é‘.bu" O:J_;'U'A)fb‘.\d A;AL_‘JJ}L tjﬂéd}b tjj(.’,aﬂw sfjupf sf,td_,b sS.-ﬁa'-uLdM‘)A JL.S‘;'-M)A
Ul che PRIV Plant Wet & ol x’ Inter node Petiole  Leaf thickness  Leaf width Leaf % Dry Matter % Ash
Sources of Weight length length length
variation df Number pf Number pf
leavesto first nodesto first
flower flower
| <5
’.’& ] 2 0.0188™ 0.08117™ 0.305* 0.927™ 0.435™ 0.0000369 ™ 0.185™ 0.04782 ™ 0.002076"™ 0.0000301"™
Replication
I\;léj 19 129.847** 67.675** 2.293** 658.387**  531.891** 0.004073** 10.153** 50.928** 14.114** 0.118**
ass
Uas-
. 38 1 0.121 0.09395 0.635 0.332 0.0000603 0.123 0.35 0.107 0.0009556
rror
(CV) 7. o g 3.03 2.39 493 1.69 151 2.60 2.42 2.52 311 3.06

1Y 970 Jlesal mola 50 cad 5 s e NS g o me pf poghe iS4 g NS

ns: non-significant; *: meaningful at %5; **: meaningful at %1.
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Continued Table 1

(Mean square) iz yo uibeo

ol 5o &l slasy 39 pls olasy S5 IS olaws G culs b 5 0y90 2 b6 i g 33 duo O KW o il IS olasy ails Hl 039
Ot gle 422 Number seed per Gy Tota ol Flowering Flowering s Sy i L5 1000 seed
Sourcesof 313 pod Number of number Sowing to duration date % Seed % Leaf Total number of weight
Variation df pod per flower harvest time protein protein seed per plant
plant
1<
)_)SJ . 2 1.146™ 2.585™ 1.346™ 0.394"™ 0.174™ 0.119™ 0.001219™ 0.015™ 4765.531"™ ns
Replication 0.01072
Nbldji 19 16.147** 80.950** 91.079** 776.743** 77.055** 469.804** 34.505** 9.122** 110878.303** 44.334**
ass
ELIJ’GI;I’ 38 0.211 2314 1734 1.596 2511 0.362 0.01095 0.009259 1660.030 0.03272
(CV) /. Ol yuads s g 3.24 194 1.61 121 3.30 1.07 0.65 0.81 3.68 1.53

ns: non-significant; *: meaningful at %5; **: meaningful %1.

Y 90 Jlesxl ek 10 cud i ay lo gme M g o S pf pogie 4 oS i A
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Table 2 — The comparison of the mean quantitative characteristics of 20 Iranian Fenugreek masses using Duncan

test at %5
FodalloSolox 0, Klw Job S s Job S s Sy Sxdsb
038 Number of nodesto  Inter node  Petiole length Leaf thickness Leaf width Leaf length
Masses first flower length
Ahvaz — jlsal 767a 67.74 a 39.28 h 0.348a 13.47 gh 16.99 g
- ok 717ab 43.30h 4752¢ 0.257 e 13.21 hij 17519
Shahrerey
Kerman — sbo,s 5.72fg 23.841 20.86 p 0.229 f 11.32m 19.04 f
e 6.53 cd 22811 41589 0.323¢ 12,17kl 19.31f
Khoramabad
~ ol 767a 61.04 d 52.19b 0.292d 12.781jk 20.55e
Semnan
okl 5.58 fg 36.01] 22.380 0.257 e 13.33 ghi 2099 e
Borazjan
~ ol 537 35.82] 25.04 mn 0.321¢ 1411 f 2125¢e
Ardestan
Brojerd — s ,>4 5.42¢ 4509 ¢ 23.080 0.267 e 12.131 21.45¢e
okl 550 5579 27.051 0.347a 1578 ¢ 2290d
Esfehan
Kashan - ol .
5.67 fg 36.52] 2458n 0.268 e 15.13 de 23.23d
Khash - s 5.67 fg 25.39k 65.35a 0.330 bc 14.73e 23.31dc
~ gtk 550 4227h 25.82m 0.240 f 12.64 jkI 23.38dc
Nishabor
- oLt 758a 23151 46.29d 0.321c 13.34 ghi 23.78 dc
Ghaenat
Zanjan - 4lx; 7423 4260h 66.21a 0.338ab 13.89fg 24.38¢C
Kakan - st 6.37 de 39.52i 28.93k 0.302d 1498 e 25.48b
Yazd -3 6.11 de 49.05 f 38.00j 0.329 bc 15.63 cd 25.65b
Shiraz - 5l 7.00 be 65.89 b 4493 e 0.332bc 18.63a 30.74a
- S 5.83 efg 64.04 ¢ 4317 f 0.292d 17.09b 30.75a
Cisakht
~elddleyy 5.25¢ 65.36 bc 37.28]j 0.262 e 16.15¢ 3l44a
Kermanshah
Aragi - il,e 5.30¢ 4262h 39.28 h 0.290d 15.63 cd 26.33b

Al oe oy 8 Jleisl mhaw jo s pixe Dglas saumolis ygiw o 0 alin 8 By >
Dissimilar alphabet lettersin each column shows the significant difference at %5
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Continued Table 2

25 &b iy doyd  dign doyd S wusyo oolo w0 &g ¥ 39 G Sy olosy

Flowering iy Sy % Ash S Plant wet J5 ol
239 date % Seed % Leaf % Dry weight  Nymber of
Masses protein protein matter leaves to first
flower
Ahvaz — jlgal 7550 a 8.58q 7.96 m 0.75 hi 8.16 hi 25.33jk 19.17 be
- Saed 75.92.a 1091 p 9.07| 0.71i 7.69i 23.93k 17.83 ef
Shahrerey
od 4558 13.07m 9/69 k 1.05¢ 1150 ¢ 3555¢ 8.42|
Kerman
_ékip)} . . ..
66.25 d 2050b 12.36 e 0.75 hi 8.23 hi 25.65 ijk 19.42b
Khoramabad
~ obaw 71.83b 1954 ¢ 12.53d 1.20b 13.06 b 40.07b 18.67 cd
Semnan
s 39.33m 15301 11.75¢ 0.82fg 80o0fg  2742ghi 1008k
Borazjan
= o) 47.25h 18.75d 12.19f 0.89e 9.69e 29.57 ef 7.75m
Ardestan
37 44.25jk 14.40| 11.42h 1.32a 14.40 a 4441 a 15.83 gh
Brojerd
~ ol 43.83k 227a 13.39¢ 0.95d 10.35d 31.64d 7.92Im
Esfehan
_olats . . . -
42421 15.26 i 11.89 g 0.75 hi 8.23 hi 25.79j 7.92Im
Kashan
Khash - s 52.67 f 15.08 12.07f 0.84 f 9.17 f 28.39 fg 11.83j
— ol 47.92h 1558 h 1345¢ 1.03¢ 11.25¢ 3555¢C 12.42i
Nishabor
-kl 71.69b 1849 e 14.65a 0.83fg 9.04 f 27.95 fgh 18.33de
Ghaenat
- o) 7067 ¢ 17.0f 14.63a 1.17b 12.71b 38.00b 19.33b
Zanjan
Kakan - st 64.08 16.58 g 14.48b 0.89e 9.73e 36.60 de 17.42f
Yazd - 53 50.17 g 14.70k 12.58d 1.20b 1311b 40.30b 1850d
Shiraz — 3l s 63.25e 17.05f 11799 1.20b 13.14b 40.49b 12.25a
T S 53.0f 12.73n 10.83i 0.77 gh 844gh  26.31hij 2358a
Cisakht
g 45.08 ij 11.250 10.77i 1.19b 13.03b 40.43b 10.83]
Kermanshah
Aragi - il,e 47.0h 12.65n 10.60 j 1.17b 13.04b 39.94b 13.83 gh

Al ee ao 0 0 sl mhaw jo e cixe Dglas caumoylis fygiw o 50 alie 8 By >
Dissimilar aphabet |etters in each column shows the significant difference at %5.
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Continued Table 2

BT ISY) Wl S olaxy o &ils dlawy 39 pls olasy S5 U5 slawi G el ol PS5 6,90

033 &ls ols ] Ay Total Cadld y Flowering
M asses 1000 seed  Total Number  Number Number of r;:]mber Sowing to duration
weight of seed per seed per pod per ower harvest time
plant pod plant
Ahvaz— jlgal 8.32 k 1114.08 fg 13.33fg 83.50 cd 86.25b 123.25 bc 47.75 fgh
R 7.147 968.42 h 1334 fg 72.67ijk 7550 fg 1250b  49.09degh
Shahrerey
d 10.09i 157355b 17.05b 80.03¢f 82.47 de 9155 4572 hi
Kerman
bl 7.581 1287.33 cd 17.08 b 75.42 hi 77.33f 1165e 50.25 cdef
Khoramabad
~obew 556 n 11820 ¢f 15.75d 75.0 hij 77.0f 1235bc 51.67 cd
Semnan
— oty 1541¢ 157317 a 17.92a 87.83a 9167a 81.33m 420jk
Borazjan
Bt 1049 h 931.0h 10.75i 86.62 ab 90.25a 83.17m 36.081
Ardestan
T 1803b  1307.92bc  16.08cd 8125de  85.33hc 9275i] 4850 efgh
Brojerd
~ ol 1459d 940.75 h 11.17 hi 84.42 be 86.33b 86.01 4258 jk
Esfehan
- ol 1545¢ 933.67h 11.92h 7833 g 80.92 e 8858 k 46.17 ghi
Kashan
Khash _ s 6.34m 969.83 h 13.08fg 74,08 hij 77.0f 103759 5108 cde
~ ol 1430d 105158 g 13.42fg 7842 fg 82.75 de 88.5k 4058 k
Nishabor
- oWt 8.81] 915.25 h 1278¢ 7233k 75.25 fg 13297a 61.28a
Ghaenat
anjan - =i .92 g .50de .75 bc A7) . 75¢ .08c
Z =i 10.92 1226.50d 16.75 b 73.17 ijk 76.50 f 122.75 52.08
Kakan - b1 14.43d 1163.12 ef 16.50 bed 70.50 k 73.759 119.42d 55.33b
Yazd - o3 13.05f 915.83 h 11.25hi 81.28 de 83.42cd 98.83h 48.17 efgh
iraz - 30y . . e . . ij . . A42c
Sh | 12.99f 1233.50 cd 16.50bcd 74.75 hij 76.17 fg 11267 f 49.42cdef
TSR 1066gh 126492 cd 1433e 88.25a 92.08a 103929  50.92cde
Cisakht
- olile,s 19442 806.83 10501 76.92 gh 80.92 e 93.83i 48.75defg
Kermanshah
Aragi - Bl e 13.64 e 1122.25fg 13.67 f 82.08 cde 86.0b 91.33] 44 .33 ij

Al oe oy 8 Jleisl mhaw jo o sixe Dglas saumolis ygiw o 0 alin 8 By >
Dissimilar alphabet letters in each column shows the significant difference at %5
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Table 3 — Mean characteristics of each of the 3 groups and the general mean characteristics of the native

fenugreek masses

O oSl 3 Blyl oy ¥ o9, 31 Gyl oy Y 0,5 SOl aoys ) og)S
Sl Total mean I8 oSk Group 3 J5 il Group 2 I8 oSl Group 1
Characteristics % Deviation % Deviation % Deviation
from tota from total from tota
mean mean mean
S sk 23.59 -11.02 20.99 0.18 23.63 042 23.49
Leaf length
SR 14.0 -4.78 1333 5.43 14.76 0.50 14.07
Leaf width
J).g Cwolns
: 0.268 -4.10 0.257 1357 0.304 10.45 0.296
Leaf thickness
S Jsb 33.03 3224 22.38 8.28 30.76 17.06 38.67
Petiole length
o5k Jsb 4365 -17.50 36.01 424 41.80 7.77 47.04
Inter node length
U5 odel G 0,5 slass
first flower
g5 R Y J,.g oy
Number of leaves to 12.65 2032 10.08 -0.29 12,61 29.60 16.39
first flower
S 0ols oy 10.87 11812 8.90 764 10.04 3.44 11.24
% Dry matter
St 0.98 -16.33 0.82 6.12 0.92 5.01 1.03
% Ash
S g ey 11.39 3.16 11.75 6.03 12,08 355 11.79
% Leaf protein
2 O 0y 14.26 7.29 15.30 231 14,59 6.87 15.24
% Seed protein
Eaad 50.83 22,62 39.33 5.51 53.63 5.41 5357
Flowering date
Clld g b cuils o)
Sowing to harvest 97.83 -16.87 81.33 3.77 101.52 10.22 107.83
time
J5 S olasd 8321 1017 91.67 242 81.20 215 81.42
Tota number flower
ag 4o pls Slosy
Number of pod per 79.9 9.92 87.83 -1.96 78.33 -1.88 78.40
plant
pls yo ails sluxi
pod
ol yo dils 5 olusy
Total number of 1209.32 30.09 1573.17 2370 922.70 0.11 1210.70
seed per plant
e 5152 0 13.25 16.30 15.41 9.89 11.94 1321 1150

1000 Seed weight
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Figure 1- Chromosomes of the native Boroujerd fenugreek mass
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Figure 2 — Cluster decomposition of fenugreek masses using Ward method
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Figure 3 — Leaf blades and petiole of the native fenugreek masses
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Genetic Diversity in Some Characteristics of Iranian Fenugreek
(Trigonella foenum graceum L.)

Moradi, P.}, M.R. Hassan Dokht?, and A.K. Kashi®

Abstract

Fenugreek is an annual plant belonging to Legominosae family with a long history of
farming in Iran. There exists various accessions of this plant in Iran; however, no
comprehensive study to fully understand it has ever been carried out. Twenty populations of
fenugreek native to Iran were collected from different parts of the country to asses the genetic
variability of the plant and study some of their features. The results suggest that there are
significant differences in most of traits under study. The wet weight ranged between 23.93
and 44.41 grams of the wet weight per plant. Moreover, the accessions, were classified with
regard to the flowering features into 3 categories of early blooming, inter blooming, and late
blooming. The results al'so showed that the accessions started to produce flower within 39 to
76 days of plantation. The index of one thousand seed weight also showed meaningful
differences ranging from a low of 5.56 grams in Semnan mass to a high of 19.44 grams in
Kermanshah accession. The analysis of ploid level of the accessions native to Iran revealed
that all the masses under study were diploid (2n=2x=16). Finally the results show that the
native masses of Iranian Fenugreek enjoy high diversity regarding the features under study
and make suitable genetic resource for breeding programs.

Key words: Fenugreek, Iranian genotype, Ploidy level.
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