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ABSTRACT

Nepeta racemosa Lam. (family Lamiaceae) is considered for its valuable medicinal compounds such as
nepetalactone and is growing in several parts of Iran. In order to study existing genetic variation within
and between populations for the first time, this research was performed on two populations of this species
to investigate the genetic architecture of existing variation of the two populations. In this regard, at full
maturity, open-pollinated seeds were collected based on single plants from two habitats of the species,
during 2018, to be investigated as the half-sib families. Field experiment was performed in a randomized
complete block design with three replications, in which eight morphologic characters were recorded on
277 single plants from 20 half-sib families of the two populations. Genetic variance components were
estimated using biometrical variance components of the two populations, so that heritability of the
characters were also estimated. Results of analysis of variance showed that family effect component was
highly significant for majority of the studied traits of two populations. Based on the genetic variance
components, the family component of variance was more effective than progeny component for the first
population in plant height, crown diameter and biomass yield traits. Almost the same situation with minor
differences was observed on the second population. In spite of small size of the studied populations, high
heritability values of several traits indicated their suitable genetic potential. Although significant genetic
variation and high heritability values were observed in the most studied traits, low heritability values of
some other traits indicated the necessity of reconsidering the management on the natural populations.
Constituting artificial gene pools, using the families with high performances could be a dual purposes
strategy, in order to conserve the valuable gene pool as well as utilizing their potentials in breeding
programs.
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Table 1. Expected mean square (EMS) resulting from analysis of variance of k female parents, each with
n progenies, studied based on an experimental design with r replications, and analyzed by a nested model

Source D.F. Expected mean squares
blocks r-1 c%+kno?,

Half-sib families k-1 6% + roy+rno’
Progenies nested in families k(n-1) 0% +rc?,

Error (Kn-1)(r-1) c%
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Table 2. Mean squares of nested model analysis of variance of the morphological characteristic data of
several half-sib families of two natural populations of N. racemosa.

Sources of Plant Crown Leaf Leaf Inflorescence Inflorescence Lateral Biomass
variation df Height Diameter Length Width Length Width Branches Yield
number 1 (Above Kandovan tunnel) Population
Replication 2 1456.6** 9496.3** 411" 17.99** 45.38* 26.4* 2.36* 395.58**
Family 13 879.0** 4164.2** 11.66** 5.82** 33.51** 11.53™ 2.43** 439.18**
Plant W.F. 70 87.0** 531.9 ™ 4.04 ™ 2.00" 13.11™ 7.83* 0.74 " 21.32 ™
Error 109 48.2 439.7 3.93 1.86 11.16 5.70 0.57 35.06
%CV 14.62 19.27 13.04 11.8 29.34 26.14 24.4 37.15
number 2 (Dizin ski resort) Population
Replication 2 218.3™ 4720.3** 13.4* 15.6** 53.9%* 5.1m™ 5.1** 212.9*
Family 5 364.9* 1923.2** 22.8** 9.2* 18.9* 7.3™ 0.8m™ 166.6**
Plant W.F. 29 1236 ™ 4253 " 4.4m 3.0m™ 8.1m 6.0 06" 34.88 ™
Error 45 105.9 344.4 3.9 2.7 10.2 7.1 0.6 46.48
%CV 26.5 19.13 13.67 15.65 28.34 30.65 22.98 41.99
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** * and ns: Significant at 1% and 5% of probability levels and non-significant, respectively.
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Table 3. Means classification of morphological characteristics of several half-sib families of two natural
populations of N. racemosa

Families Plant Crown Leaf Length Leaf Width Inflorescence Inflorescence Lateral Biomass

Height Diameter mm( (mm) Length Width Branches Yield

) cm( emg xem( mm( )gr(

Population number 1 (Above Kandovan tunnel)
R11 51.7 cd 116.5cd 153D 11.9 abc 11.6 bed 9.1bc 3.2 bed 21.0 bed
R12 420f 105.3 de 15.3b 11.8 bed 10.6 bed 81lc 26d 12.9 ef
R13 421 ¢ 104.4de 156 b 11.6 bed 9.6d 89c 3.1 bed 16.8 de
R14 60.6 ab 133.0 abc 145b 11.7 bed 13.6ab 9.1 bc 3.0 bed 22.2 abc
R15 432 f 96.8e 16.0b 12.0 abc 10.0d 7.7 bc 2.8 bed 95f
R16 418f 96.2e 145b 11.0 bed 10.7 bed 9.7 bc 3.1 bcd 12.6 ef
R17 475 ef 93.1ef 15.1b 12.1ab 10.3 cd 8.8 bc 2.8 bed 13.3 ef
R18 46.2 def 115.9dc 155b 131a 10.9 bed 8.4 bc 2.9 bed 155e
R19 45.0 ef 101.9de 15.2b 11.3 bed 11.5 bed 9.4 bc 34b 9.2f
R110 57.2bc 136.3ab 14.2b 10.7 cd 13.3 abc 9.1 bc 3.3bc 25.5ab
R111 50.2 de 118.5 bed 145b 11.3 bed 12.4 bed 10.8 ab 2.7cd 17.8 cde
R112 315¢ 76.1f 145b 11.4 bed 10.7 bed 8.6 bc 3.1 bcd 10.0f
R113 63.5a 1394 a 17.8a 11.7 bed 15.7a 11.8a 42a 27.2a
R114 58.4 ab 117.1cd 14.9b 10.5d 10.7 bed 9.3 bc 2.7cd 15.7 de
Population number 2 (Dizin ski resort)

R21 32.3bc 829b 138b 10.2b 94a 8.0a 29a 10.7¢
R22 40.9 ab 94.8b 169a 121a 10.7a 78a 35a 18.1ab
R23 275¢ 84.0b 13.8b 9.4b 120a 7.7a 30a 12.7 bc
R24 49.0a 1240a 149ab 10.4b 124a 9.8a 36a 205a
R25 38.1abc 92.8b 14.1b 10.0b 121a 95a 35a 15.4 abc
R26 37.1bc 90.6 b 132b 9.9b 115a 84a 33a 16.7 abc

35,105 (B 02 b o yd i i 50 gkl L5l (gt ,a aline Gg e (sl sla il
Means with the same letter(s) in the same column are not significantly different at 5% of probability level.
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Table 4. Variance components and narrow sense heritability resulted from analysis of variance of the
morphological characteristic data of half-sib families of two natural populations of N. racemosa

Sources of Plant Crown Leaf Leaf Inflorescence  Inflorescence Lateral Biomass
variation Height  Diameter  Length Width Length Width Branches Yield
Population 1 (Above Kandovan tunnel)

Replication 254 163.2 0.003 0.29 0.62 0.37 0.03 6.50
(17) (17) (0) (11) (4) () (4) (9)

Family 63.8 291.7 0.61 0.31 1.65 0.31 0.14 33.36
(41) (31) (13) (12) (12) (4) 17) (44)

Plant W.F. 16.9 40.2 0.05 0.06 0.85 0.93 0.08 0.00
(11) ©) 1) @) (6) (13) (9) (0)

Error 48.2 439.7 3.93 1.86 11.2 5.70 0.57 1.35
(31) (47) (86) (74) (78) (78) (70) 47)

H2¢ 0.790 0.662 0.317 0.329 0.304 0.138 0.412 0.740

H?; 0.633 0.576 0.315 0.293 0.281 0.118 0.375 0.706

Population 2 (Dizin ski resort)

Replication 4.8 186.2 0.40 0.55 1.86 0.00 0.19 4.13
@) (27) () (14) (14) (0) (23) 8)

Family 20.7 127.8 1.56 0.52 0.88 0.09 0.02 9.96
(15) (8) (26) (13) () D) ©) (20)

Plant W.F. 7.6 34.66 0.23 0.17 0.00 0.00 0.00 0.00
(6) ©) (4) (®) (0) (0) () 0)

Error 105.9 344.45 3.89 2.66 10.20 7.12 0.59 37.02
(76) (50) (63) (68) (79) (99) 74) (72)

H 0.366 0.523 0.544  0.369 0.205 0.037 0.106 0.413

H?; 0.343 0.404 0509 0.317 0.179 0.037 0.082 0.379

ol il ylg S s abbgy o byl 552 duoyo il Sl slacl
Numbers in the parenthesis are percentage of the variance components.
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Figure 1. Scatter plot of half-sib families of two populations based on the first two principal components
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Figure 2. Cluster analysis of half-sib families of two populations based on morphological traits by Ward
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