


Results

4. RESULTS

4.1. MENTHA
4.1.1. Morphological traits

The UPGMA tree based on the variation in morphological traits is shown
in figure 2. In this tree, the three accession of the cultivated Mentha spicata
(MS03, MS04 and MS05) were clustered in one group, while all accessions
with erect stem (wild and cultivated Mentha) were clustered in another major
group. This major group has two subgroups; a small one that includes two
cultivated accessions Mentha spicata (MS01) and Mentha piperita (MP) and
two wild accessions of Mentha longifolia (MLLO9 and ML30), and a large
group that is diverged into two clusters, the large one includes a smaller
cluster of the two accessions Mentha spicata (MS02) and Mentha longifolia
(ML29), while the large number of accessions in both clusters is comprised
the remaining wild accessions of Mentha longifolia. The mean values of the
examined morphological traits are given in table 2.

The proximity (genetic distances) matrix among the samples included in
the tree based on cluster analysis of morphological data is shown in table 3.
Small distance values are scored among accessions of the same species, for
example 0.003 between ML31 and ML32, 0.005 between ML02 and MLO03.
On the other hand higher values were recorded for accessions of different
species. The highest value 0.97 was found between M. longifolia
subsp. schemperi (MLO1) and M. piperita (MP).
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Table 2: Mean values and standard deviation of the morphological traits of the studied accessions of Mentha.

fAccess. Stem Length [StemWidth [Stem Diam. _fnternode No Jnternode L, |Lcaf Length [Leaf Width |infl.Length [infl. Width [No of flower Root Width Root Diam. [Root Length_[Germin. Per._[Stem
01 147652471 [1.564015 0352006 Ps5.40+327 p22xi02 [.132D4l [0.740.1 .&.w%ﬁ B 60=014 W5.40£3.53 [1.872013 0.60+004 HO.89=2.17 8.20£0.92 lerect
MLO0Z 1383521332 1562029 D.5620.11 D3.60=310 [837%207 P9s+143 p39+114 83202 [0.81+0.13 W4.60+6.04 W3820.30 0.50=012 B5.18+6.06 440+ 1.08 Jerect
MLO3 1363522357 157203 P362011 P380:333 1282128 62083 P16+0.27 551183 0.95+0.14 F260+550 145029 p46=0.09 P5.18+4.61 490099 lerect
ML04 D1061241.79 1752025 p62%0.09 P7.202374 [1.19£09 P57+0.57 [1.0%029 P.12+167 0832023 730300 148037 04720.12 P6.83 449 3205042 ferect
MLO5 [18.57+237.74 P.00=033 071011 B280+571 PI52084 R22x 048 [1.092036 8232376 |1.18202 PO.60:64 P.0I%0.18 0662006 [4.73+535 B.60+126 lerect
3643666 179205 D63:017 [P350+398 P43:09]1 P22+15 [153£082 B.l14£1.04 W% 2011 H030=1.64 |1.562037 P30+012 P7.56%6.05 [4.80%1.69 lrect
ML07 74022854 [15630.57 D35+2030 P250:398 P99+092 [PB82+050 [1.09£0.20 B.64+2.15 P88+0.26 B1.305696 121205 0.39+0.16 £8.01+7.78 B.0020.00 |erect
MLOS B4.0029.05 [1.02+0.20 P360.07 Pa00+365 P93+0.54 942053 l1.03=+ 016 BI4= 141 [DU8=020 HO50=6.06 [.87x0.16 [0.59+0.05 2438144 [4.102099 lerect
L0 U590 830 Sb=012 312005 |1860<2.37 PA43=0358 PH4+054 [140+024 B.75+14 1052017 H200=533 83011 P26+0.03 [19.95+2.81 3.70£048 lerect
10 Fe152860 |134+041 DAT£015 D52023.68 B.70+072 [P33+061 |1.05£0.18 [752+363 0692 032 B0.50:445 | 88031 |0.60+0.07 2508+330 3.60+097 lerect
LTI 10090 £ 3810 [1.19204 PA2+0.14 Psi0z457 [590=166 P.081.03 130039 B29+113 P.75x011 ¥1.00%4.55 50£047 [04820.15 BO.01 691 B.20£042 |erect
12 33522931 |148042 052015 D8.202559 [4.86+1.88 P.354049 [1.98+046 [5.38+331 P.97+023 U060+ 327 [150%046 D49£0.14 D9.90+ 493 [3.30 048 |erect
ML13 071022735 11565057 P55£030 P730<189 MB6+068 P0320.63 131028 6532176 1112023 P850+£246 [169+031 0.54+0.10 p905+ 378 420123 frect
MLi4 B1.05%17.24 |1.600.18 [570+007 P2.60+4.14 [.214161 [5.64+1.78 2050 5.96+3.34 191£033 HLe0%7.79 [1.72+0.33 [0.55+0.11 [16.58+2.99 3.80+0.79 prect
L15 [B4.50235.05 [1.1320.16 0402006 P270+3.68 [5.20+125 W.37+081 1.74+048 B 162215 11002027 fa50+684 [1.59=040 .5120.13 P6.60=6.53 ¥60+070 ferect
L16 672521261 [l.7550.34 Po2=0.12 P4.20+483 B64=172 15372130 [1.994024 B2+ 164 195%03 080=5.67 [19720.19 [06320.06 B4.27+4.13 480£0.92 |ercct
ML17 PB7.20%20.84 [1.02+039 P36+0.14 P9.00+3.4 382134 R472004 1932031 B67123.55 (1032028 W230+5.08 [1.66+048 0.53+0.15 [19.31+3.93 4.80+0.79 lerect
MLIS 10134 36,09 [1.60£0.18 572007 P260+4.14 [521+161 [5.18+225 b 38112 B67£274 N17£018 Wa.J02552 [1.72%0.33 055011 |16.58+299 4402070 |erect
ML19 [4.10%24.8] 1462028 P52£01 P230£525 55214 DB60+093 112504 H3Sx251 1002032 [54.20=14.48 |1.74£044 [p.55+0.14 p2.51£510 5202063 ferect
ML20 FI.7323016 1342048 04720.16 P8.50x566 P30=1.77 P032064 [L.11+033 P85+086 [32+000 (220605 j141+ 045 Pa5+0.14 P9.15+ 648 P80 .0 |erect
ML31 76021317 1382023 PA92008 DI80:418 W1B=083 P04=127 |1.19+043 B20154 140+ 0,14 BO00=300 |126+032 j040+0.10 R3.04+389 B70+0.82 ferect
MLJ2  [80.90%20.17 *__ru_ 028 D.46+0.10 P540+43 312078 DA 107 (147044 .50x341 (109018 W0.20+399 [142+033 045£0.10 2629+4.00 500082 fprect
123 [56.70:32.84 |1.84026 065009 P4.00+4.14 H.16+0.53 B812074 [1232032 693320 [1.20+0.17 §3.10+4.28 [1.56+046 P.500.15 D7.89+35.59 P60£0.70 rect
ML24  D8.65L3647 (1472034 0522012 P4.702365 [510£082 D62+083 |1.18+042 [6.86+245 [99£023 P800+377 1.502048 048 015 R195+59] HA0£0.52 ferccl
bAi25 11018024140 1362031 0442011 P3.10:384 [b51£136 PBo2x191 [120+06] [5.68+2.58 [1.0340.18 [4040£600 |1.800.27 0.58 +0.08 {19.60+3.87 [4.80+ 1.03 ferecl
ML26 5817858 |L.692033 D60+0.12 Po.60£619 [1.50+21 P86+031 P86+0.13 R6d+145 1674018 d330+397 1.7520.26 10.56+0.08 B1.17+4.69 [4.00%0.67 frect
ML27 B660£1963 1412043 P502015 Pas02363 [A8=002 P.16+047 [[21+0.52 [5.11+233 [872023 W3.60x552 |I.51+0.37 048011 2556+4.39 5.00£0.82 |erect
Mi38 1069522349 11962032 055013 Pa60%499 B33+164 D76+103 [1.00+03] [5.56+2.12 i.0520.13 W5.10+5.40 1482038 0472011 28.03+559 B.50+0.53 Jerect
ML20 6601782 (965021 D342007 11800233 M[61«1.11 B.a6x05 [1.30+021 W.89+2.07 |93+020 K280+6.94 [148+ 041 047+0.13 [19.022326 {4.60+0.70 |erect
ML30 [2.20+8.53 [1.00+0.19 D35 +007 117702258 ROos=137 P672058 [1.58+034 B13+3.36 11.10+0.31 @5.00+492 ]I.17+035 0.37+0.11 1787400 {.70£0.67 ferect
ML31 B935=793 (1332045 P47+0.16 P4.50x474 [523+133 BEI+0.76 |I.71+041 W702245 [B820.27 W3.20%545 11.80+025 0.57+0.08 P5.38+551 440+052 ferect
ML32 B4852 1051 |1a0=036 PA9E0.13 P2.7023.56 W19=065 [42£07 [1.31%030 P67+0.99 [74+012 B850+508 {142+0.30 045+ 0.09 P221+336 [5.30£1.16 ot
MSOL  [75.4 £20.68 $9:017 031006 D652330 BI9:176 Po2=066 [1.89£042 P3sx46l Po4+028 U9.2+ 3.6 .52 £0.11 P17+003 [[663+297 [59+1.45 lerect
02 RSAL+1798 P89+06.15 pI2+0.05 P14+4.03 126165 B.11x03 19045 nﬁo 2386 008054 B00Z1.56 P.67%018 [0.2120.06 1656298 153106 Jerect

503 [I34+348 212010 212004 (1042117 P12021 P952047 (1932023 [128+1.51 PA9+0.10 Ba9+129 [0.51+007 Pl6=+002 B112137 W7= 0.82  |prostrate

3512541 D942031 PII=00) [100£349 [.I52066 P.34x032 |152+03 1124428 [1.08+0.13 H26+534 D61 2000 24003 1231149 49099 |prostrate

MS05 Pr83x1.81 o001 032004 [8.5+0.85 372047 B742034 1652033 P63=047 PB4=014 Pi4£207 P.71+006 0234002 1054138 [14+094 prostrate
MP_ |1997%224 D.80+007 P28+0.02 [10.1+1.52 [1.99+£020 P72+040 1241025 Padz067 PBB=z000 WIT£5.12 P.7x007 0222002 1015+ 128 [162+063 frect
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Table 3: The values of genetic distances among Mentha accessions based on morphological data.
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Figure 2: A UPGMA tree illustrating the relationships among Mentha accessions

based on the analysis morphological data.
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Figure 4: A UPGMA tree illustrating the relationships among Mentha accessions

based on the analysis of seed protein electrophoretic data.
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