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Table 1 Geographic distribution of the collected Teucrium stocksianum Boiss populations from natural habitats

No.  Population Corax 2U Population Province Longitude Latitude Altitude
code (B) (N) (m)
1 Abmah slel A Hormozgan 56°00 '19.9" 27° 49'56.2" 859
2 Dagfinol \ s 3 D Hormozgan 56° 01' 10.6" 27°54'23.3" 1089
3 Daghfino2 A RIS DF Hormozgan 56° 00' 44.7" 27°53'39.1" 1400
4 Sirmand Koo S Hormozgan 56° 07" 48.6" 27°58'42.3" 1220
5 Siyaho ol C Hormozgan 56° 25' 48.3" 27° 49'07.2" 980
6 Homag Sl H Hormozgan 56°27' 28.9" 27°50'33.5" 1231
7 Ahmadi vy AH Hormozgan 56° 39' 21.8" 2752'46.0" 1024
8 Bokhon RyEM B Hormozgan 56° 20" 55.7" 27°57'27.4" 1500
9 Bashagard s Sy BG Hormozgan 57°31'01.2" 26° 23'45.8" 781
10 Geno =5 G Hormozgan 56° 09' 44.0" 27° 22'44.3" 950
11 Tangezagh g5 L T Hormozgan 550 56' 20.8" 27°54'06.4" 1164
12 Bastak Sy BA Hormozgan 54020 '57.7" 27° 27'15.4" 1365
13 Iranshahr sl ) | Sistan & Balochestan 59° 55' 56.5" 26° 32'21.9" 1157
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Figure 1. Balochistani maryam nakhodi (Teucrium stocksianum Boiss.) in the natural habitat of Dagh Fino in
Hormozgan province, Iran
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Table 2. Characteristics, abbreviations and their units in evaluation of 13 populations of Teucrium stocksianum Boiss

No olas o6 Characteristics Abbreviation e Unit a1,
1 54 S, ks Large plant diameter LPD cm
2 %5 So oS ks Small plant diameter SPD cm
3 5y tu:) Plant height Ph cm
4 S Jsb  Leaflength LI cm
5 S, s Leafwidth Iw cm
6 s Sle Jsb  Intermediate length I} cm
7 518 sk Inflorescence length Ifl cm
8 318 ks Inflorescence diameter Id cm
9 sol il L Main stem diameter Msd cm
10 =4 4l ks Sub-stem diameter Sds cm
11 sl plul Sas 55 Shoot Dry weight Sdw g
12 asy, Kax o5, Root Dry weight Rdw g
13 &ls,l 58 555 1000 Seed weight Ws g
14 J5 )Sa  chlorophyll a CHLa mg g*
15 Jb5 10 chlorophyll b CHLb mg g
16 JS Jés &5 Total chlorophyll CHL atb mg g
17 x50, Carotenoid Ca mg g
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Table 3 Results of ANOVA, mean comparison of morphophysiological traits of Teucrium stocksianum Boiss.
POPUREION  Coner Sop B SaS B wapl)  Spdd Saps Sedb QB Lb oiE B
di:?r:gteer disarr:]qzltler Plant height  Leaf length _Leaf InteLLng?rl]ate IT:];;C' !nfloresc.
cm cm cm cm width cm cm m Diameter cm
Abmah uLJ 36.8 cd 39.7cd 25.3bcd 0.92ab 0.24cd 2.06ab 0.90cd 0.92ab
Ahmadi Char! 27.2f 23.3f 1759 0.62d 0.28cd 1.24¢f 0.90cd 0.88abc
Bokhon O3 470a 45.7b 323a 0.64d 0.30cd 1.36ef 0.56f 0.70de
Bastak S 28.8ef 21.1f 19.0¢g 0.9abc 0.28cd 1.14ef 119a 0.84bcd
Bashagard ajf\,.., 40.3bc 34.6de 22.1ef 0.98a 0.34a-d 2.12ab 116a 0.42f
Siyaho ey 29.8ef 32.3e 19.8fg 0.84bc 0.34a-d 1.56cd 1.03bc 1.00a
Dagfinol \ sd s 31.8ef 34.1de 22.6def 0.78 ¢ 0.40ab 2.14ab 0.82de 0.96ab
Daghfino2 Y G 43.1ab 42.9bc 27.3Db 0.84bc 0.34a-d 1.86bc 0.60 f 0.72de
Geno 55 378¢c 31l5e 23.4cde 0.8bc 042a 234a 0.88de 0.66 e
Homag Sl 32.4df 324e 18.7¢g 0.78 ¢ 0.38abc 2.26a 0.90cd 0.60 e
Iranshahr R 43.1ab 32.7e 23.5cde 0.80bc 0.28cd 0.92ef 0.90cd 0.74cde
Sirmand A yewn 45.7a 524a 27.2b 0.58d 0.33a-d 2.1ab 0.78 e 0.82bcd
Tangezagh f_‘ 548 43.3ab 35.8de 26.1bc 0.9abc 0.40ab 1.08ef 1.10ab 0.96ab
MS Ola o S0l 234.1%* 360.1** 87.9** 0.07** 0.015** 1.2%* 0.1** 0.13**
CV% Ol ek o 9.9 11.8 18.11 13.2 20.1 15.9 11.2 151

I8 i Dslis a0 0 Sl e 53l giae sl JBlas 50T el i G b s p SRl o ) Jlais) e 3 s iae s
**= significant at P <0.01. Means of columns followed by similar letters have no significant differences at 5% probability by LSD test

Continued Table 3 =¥ Jsas aalsl
R TR S o Ry (U Sl e
i, DWSs0 G Oy OLa  caoenad
om cm @ @ Weight(g) ~ mgg mg g mg g mg g
Abmah oLl 2cde 0.94abc 23.3def 3.74de 1.51ef 7.4de 0.51g 7.66f 0.86bc
Ahmadi REves 2.34b 0.4h 34.5b 4.14d 1.11i 9.08ab 0.41g 9.16bc 1.37a
Bokhon NEet] 2.74a 0.7ef 43.5a 9.09a 1.57de 8.51bc  0.86defy  9.06bcd 1.26a
Bastak S 2.14bcd 0.68ef 21.2¢f 2.46f 1.45f 6.11f 3.88a 9.75ab 0.21de
Bashagard 5 Sl 2.14bcd 0.94abc 26.7cd 3.89d 1.25gh 6.32f 3.07b 9.14bc 0.25de
Siyaho ey 1.24f 0.86bcd 25.5cde 3.64de 1.29gh 8.84ab 0.73efg 9.25bc 1.12ab
Dagfinol \ 5ud 3o 1.99cde 0.99ab 24.9def 6.1bc 1.62cd 7.96cd  0.95defg 8.07ef 0.92bc
Daghfino2 Y sud o 2.19bc 1.08a 41.7a 7.04b 1.67bc 7.7d 1.01def 8.42de 0.96bc
Geno 5 2cde 0.56gf 2.7f 3.4def 1.45f 6.96e 1.38cd 8.07ef 0.8c
Homag Sl 1.9de 0.44gh 14.69 3.48def 2.28a 9.16a 1.17de 9.98a 0.09e
Iranshahr el ) 2bcd 0.5gh 26.5¢cd 3.54de 1.32g 9ab 0.75efg 9.47ab 0.71c
Sirmand A pean 1.34f 0.8cde 21.1ef 2.82ef 1.74b 9ab 0.6fg 9.32ab 0.73c
Tangezagh tb&; 1.78e 0.74de 29.6¢ 5.18¢c 1.23h 7.66d 1.73c 9.09bcd 0.38d
MS Slay o e 0.75** 0.23** 34** 17.7%* 0.4** 5.72%* 5.38** 2.132** 0.82**
CV% Ol ek 10.6 16.6 13.4 16.5 44 5.7 3.4 6.09 8.7

18 o b ol gme Ss\i 4z 55 0 Jles] clz.. 03 Sl gae Dl 8l Q}aﬂ ol alin Gy o b gt p bnSile aoss ) Sl CL.N 03 Jls fme il
**= significant at P < 0.01. Means of columns followed by similar letters have no significant differences at 5% probability by LSD test
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Table 5. correlation cofficients between measured traits in Teucrium stocksianum Boiss.

Traits LPD SPD PH LL W IL IFL ID MSD SDS SDW RDW WS CHLa CHLb CHLath ca
PL 1
PW 0.76 ** 1
PH 0.81** 0.77** 1
LL -0.07 -0.26 -0.11 1
LW 0.07 -0.02 0.08 -0.01 1
IL 0.01 0.23 0.02 0.11 0.27** 1
IFL -0.4**  -0.55**  -0.57**  0.46** -0.1 -0.14 1
ID -0.22 0.02 -0.04 -0.1 -0.08 -0.34** 0.03 1
MSD 0.09 -0.15 0.19 0.01 -0.09 -0.17 -0.25 -0.28* 1
SDS 0.11 0.34* 0.28 0.24 -0.02 0.26 -0.09 0.06 -0.16 1
DWS 0.32** 0.18 0.45** -0.06 -0.14 -0.32**  -0.48** 0.01 0.5 0.16 1
DWR 0.34** 0.35** 0.55** -0.15 0.09 -0.11 -0.61** -0.02 0.48** 0.27* 0.73** 1
WS 0.06 0.3** 0.08 -0.15 0.16 0.5 -0.34**  -0.25* -0.07 -0.01 -0.33** 0.04 1
Chla 0.07 0.24 0.04 -0.53** -0.04 -0.11 -0.36** 0.16 -0.21 -0.37** 0.05 0.06 0.24 1
Chlb -0.14 -0.38** -0.22 0.52** 0.06 -0.04 0.54** -0.3 0.13 0.07 -0.15 -0.24 -0.1  -0.72** 1
Chl ab -0.09 -0.18 -0.24 -0.01 0.03 -0.2 0.25 -0.19 -0.11 -0.4** -0.14 -0.24 0.15 0.37**  0.38** 1
Ca -0.01 0.16 0.2 -0.46** -0.15 -0.17 -0.48**  0.34** 0.16 0.05 0.48**  042** -0.3* 0.36**  -0.7** -0.5** 1

*, **=significant at 5 and 1 % probability levels, respectively

The full name of traits is presented in Table 1
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Table 7. Principal component analysis in some populations of Teucrium stocksianum Boiss

Variables olas oL F1 F2 F3 F4 F5

Large plant diameter Gy S,y ks -0.60 -0.45 0.15 0.20 0.48
Small plant diameter G g S 5S Lis -0.72 -0.29 0.40 -0.13 0.38
Plant height syl 077 -0.42 0.02 0.06 0.32
Leaf length Spdsk 046 -0.54 -0.27 -0.15 0.11
Leaf width S, s 001 -0.21 0.30 0.03 -0.26
Intermediate length s Sl Jsb 0.02 -0.41 0.59 -0.30 -0.45
Inflorescence length o3l 8 Jsb 0.85 0.01 -0.18 -0.11 0.25
Inflorescence diameter el )8 ks -0.09 0.50 -0.21 -0.49 0.28
Main stem diameter ol il L -0.25 -0.20 -0.51 0.50 -0.44
Sub-stem diameter PR W P -0.21 -0.51 -0.11 -0.61 0.04
Shoot Dry weight slsn r\,\s\ S o3 -0.63 -0.08 -0.59 0.25 -0.02
Root Dry weight any, Ses o3 -0.74 -0.21 -0.31 0.17 -0.21
1000 Seed weight IE ETINST) -0.10 -0.18 0.76 0.15 -0.30
chlorophyll a a Jy NS -0.38 0.67 0.44 0.25 0.13
chlorophyll b b Lés S 0.66 -0.56 -0.25 0.25 0.10
Total chlorophyll 5 dds NS 0.38 0.16 0.26 0.68 0.31
Carotenoid WP ALY -0.65 0.50 -0.31 -0.26 -0.21
Variance % USRI g PRE WP 31.0 175 15.8 11.7 7.9

Cumulative Var. JEESC o] PR PR W 31.0 485 64.3 76 83.9

.MJBJ_)yd}))djf)}b}_}du)‘ﬁj%‘fbS‘Jlﬁbﬁwa\éTj_jM_)J&jélféd)‘,\;‘

* The underline coefficients have significant correlation with the relevant axes.
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Figure 2. Two-dimensional distribution of A) morpho-physiological traits B) different populations of Teucrium stocksianum Boiss.
based on the results of component analysis.  The full name of traits is presented in Table 1
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Table 8. Comparison of mean of studied traits obtained from cluster analysis

Slas b Variables Cluster 1 Cluster 2 Cluster 3
n=2 n=2 n=

Cepsle) w9 S5 ks Large plant diameter 49.52 37.0° 34.7°
(o mle) &5 S sS ks Small plant diameter 43.3 35.6° 28.0°
(i) 4551 ¢l Plant height 29.42 22.7b 20.7b
(asl) S dsb Leaf length 0.76° 0.78" 0.95°
(eile) S 5 o2 Leaf width 0.33° 0.312 0.35°
ale) o Sl Jsb Intermediate length 1.65° 1.662 1.748
Gesl) 31 8 Jsb Inflorescence length 0.60° 0.90P 1188
Gel) cpdl 8 ks Inflorescence diameter 0.712 0.64P 0.852
(posle) ol sl ls Main stem diameter 2.402 2.16° 1.85¢
(esle) o b asle hs Sub-stem diameter 0.88° 0.80% 0.69°
(05 lsn pll Kes 555 Shoot Dry weight 42.92 23.7° 24.5°
(05 Ak, S o3 Root Dry weight 8.122 3.19¢ 4.00°
(¢.5) «la)lsm o5s 1000 Seed weight 1.622 1.35° 1.51%
mg gl a s XS chlorophyll a 8.122 6.20° 8.35%
mgg! b Js, \S chlorophyll b 1.03° 3.3 0.90P
mggl JS e, )S Total chlorophyll 8.80° 9.402 8.90%
mggl assu, Carotenoid 1.062 0.20¢ 0.70P

50 bl e sl 055 0 Jlaisl e 53 s s sl Jslos o305 el g alie Gy b s, » b Sla
Means of rows followed by similar letters have no significant differences at 5% probability by Duncan test
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Abstract

Teucrium stocksianum Boiss. is one of the important medicinal plant species that is naturally
grown in the Southern highlands of Hormozgan and Sistan & Baluchestan provinces, Iran. The aim
of this study was to investigate the diversity of some morpho-physiological traits of different
populations of T. stocksianum collected from natural habitats. The results showed significant
differences among the populations for all the morpho-physiological traits. Plant height was
positively correlated with plant height and width. Shoot dry weight was also positively correlated
with root dry weight. Principal component analysis (PCA) showed that the first five components
accounted for 84.15% of the total variation. In the first component, the inflorescence length, plant
height, root dry weight, plant width, and stem dry weight were important traits (%31). Cluster
analysis divided the populations into three groups and showed that the cluster analysis using
morpho-physiological did not correspond to the geographical diversity. Based on the results, the
populations of the second group due to having higher values for desirable traits such as large
diameter, small diameter and plant length, stem and root dry weight, main stem diameter and the
weight of 1,000 seeds, were introduced to breeding improved varieties.

Keywords: Cluster analysis, principal component analysis, correlation coefficients, medicinal plant



