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Table 1- List of selected studied phalaris genotypes

s

o ylods Lo Caros oS Genotype cwigij oS
Number Origin Population code code
a" B e = ,Aos/.. | ..b&.;b* . . l
1 9 e ot - ol 19000/36 Ph.Ag-1
Isfahan-Fozveh seed Bank
0938 gy Sz olfn] ,dy SOb - gkl
2 97 ot - olede 16000/83 Ph.Ag-2
Isfahan-Fozveh seed Bank
ol o5 9SS - LA
3 O © 16000/128 Ph.Ag-3

Kashan-Yazd abad
0938 s Slanios ol ,dy SGb - Lol
4 97 ot K- olede 16000/F1-3 Ph.Aq-4
Isfahan-Fozveh seed Bank
o" o “«~“°§.. l»\A&SAlA— sl
5 9P e o TR OR 19000/86 Ph.AG-5
Isfahan-Fozveh seed Bank

0538 Ao landizs ol Ldy SO - g
6 9IRS S FomTERTO 16000/24 Ph.Aq-6
Isfahan-Fozveh seed Bank

0538 Ao iz ol ,dy SO - g
7 935 Sk e PR 16000/F1-6 Ph.AG-7
Isfahan-Fozveh seed Bank
0q3 5 5ladss oS! 1o SOL - - basl
8 58 St aiod el e S ol 16000/F1-5 Ph.Ag-8
Isfahan-Fozveh seed Bank

0935 ety il oK) 3 SOL - ¢ lgie!

9 16000/24 Ph.Ag-9
Isfahan-Fozveh seed Bank
NS eSS - Lals
10 O © 16000/60 Ph.Ag-10
Kashan-Yazd abad
0939 5 Slhdss o] i KL - lbsl
11 9 ot - olede 16000/147 Ph.Ag-11
Isfahan-Fozveh seed Bank
12 b lie ol - (s)Lisu 5 Jlre e 19000/22 Ph.Ag-12
0939 5 Slhdss o] i KL - lbel
13 9IRS S o Sk - ol 16000/F1-7 Ph.AG-13
Isfahan-Fozveh seed Bank
obl oy PR YLEEARILY
14 O © 16000/60 Ph.Ag-14

Kashan-Yazd abad
0939 b Sladss o], Kb - ylasl
15 97° %S S 2o Sk = olede 19000/36 Ph.Ag-15
Isfahan-Fozveh seed Bank
0439 5 Slass oK \du SSL - \las!
16 978 ek T o Sk - ol 16000/F1-8 Ph.Ag-16
Isfahan-Fozveh seed Bank
0939 5 Slhdss o] [\ SSL - \as!
17 358 Sk T e S olede 16000/F1-1 Ph.Ag-17
Isfahan-Fozveh seed Bank
oLl oy - sl
18 135 eSS - 16000/59 Ph.Ag-18
Kashan-Yazd abad
0939 b Slidss oKws! Hd SOL - lpasl
19 83% Sk e o S olete 16000/24 Ph.Ag-19
Isfahan-Fozveh seed Bank
obl oy oSS - LalS
20 HOR O o 16000/59 Ph.Ag-20
Kashan-Yazd abad
0q38 5 Slidass o] Jdu SOL - ool
21 9IS S e S ol 16000/F1-2 Ph.Ag-21
Isfahan-Fozveh seed Bank

Lo ool - o ,LiBw ¢ Jlwe
22 s & - ke s Sl 19000/22 Ph.Ag-22
Chaharmahal and Bakhtiari-Natural Resources
0935 s SSlinions oyl ,dy b - ol
23 9 ST e 19000/36 Ph.Ag-23
Isfahan-Fozveh seed Bank

098 St  Slisiod oSyl ,d b - leda!
24 9 e ST e 19000/36 Ph.Ag-24
Isfahan-Fozveh seed Bank
Lo ol — (5 )t 5 Jlome
25 b & 7l s Sl 19000/22 Ph.Ag-25
Chaharmahal and Bakhtiari-Natural Resources

00t 5 5lidss olf ! o oSb - lawl
2 259 ot Sk olial 30 S - plede 19000/86-2 Ph.Aq-26
Isfahan-Fozveh seed Bank
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Table 2- Analysis of variance of studied traits in selected phalaris genotypes

MS ©las yo (S5lo

= P
g 5 5 o 0
g 3 G’? g Q. - » 3 ® Q il jul
o G e o = E = S zZ 2 o 3 )
@® [2 o t 9 b g = = 3 ' kel § — -" 2 ?I
S L 9 § >z A2 & &g ® ‘é g_ e g v < e G. T L T\
< S O o %. 2 ¢, = T ¢ @ @ £ T © =X : O i = 8
2 1 § &L s 2~ 2% 2¢ 2 >, 5% 88 7 65 06
2 ¢ 5 s zZe 9% & % s« =k 5 25 N5
= 4 g - ° = o =2 \-&_ o » ﬁ e o o \t o ‘E b= C = (‘“
3 =% 8% 5 = 3 e g o g =8 2§29
S g« E£¢ 5 3 3 2 = = 3%3
z & FE 8 g 8 2 2
a g
sk
R 2 29.62" 24,77 634.19™ 0.27™ 44796 984511 26628.75" 281.09™ 32607 3.86° 0.28™
)T 25 11.69™ 8.24"™ 64.45"™  0.71™ 155.67™ 3430.88™  3101.63™ 51.55™ 40.91*  0.92™ 0.58™
Uas
E 50 6.81 7.97 61.26 0.43 92.71 1284.83 2207.19 20.77 21.87 0.90 0.45
CV (%) - 3.58 3.34 6.31 13.87 35.53 31.17 37.32 15.86 11.34 4.37 5.84

Nosine pt g 10 9 1Y Jloiml mhaw 50 Jlo x4 ™ 9" g
“, ™ Probability level of significantly in 0.05 and 0.01 respectively; ™ non-significan

oY ot Goaigi) 5o axdlhn 9590 Sl (6l g (uSilee dugliio -Y Jguo

Table 3- Mean comparison of studied traits in selected phalaris genotypes

Lt ] Sl sk aBgb yhad FERIRYS;
Genotype Crown Diameter (cm) Canopy diameter (cm) Number of stems
1 42.22ae 29.99ae 127.78bc
2 41.1%ae 30.00ae 94.44hc
3 47.22ab 36.44a 240.56a
4 43.88ad 33.66ad 133.00bc
5 37.77cde 25.22cf 81.89bc
6 39.44be 26.00cf 78.89c
7 37.22de 24.66def 119.11bc
8 38.89be 25.55¢f 100.56bc
9 39.44be 26.55bf 90.11bc
10 46.66abc 34.11abc 137.22bc
11 43.89d 30.89ae 88.56bc
12 48.89a 37.00a 108.33bc
13 39.44be 24.89def 100.89bc
14 40.00ae 27.00bf 140.11bc
15 41.11ae 28.44af 94.22bc
16 36.11de 24.00ef 95.89bc
17 33.88e 20.89f 111.22bc
18 44.44ad 31.66ae 152.22h
19 37.78cde 24.22¢f 114.11bc
20 37.77cde 26.11bf 91.45bc
21 41.66ae 30.77af 140.89bc
22 42.78ae 29.55af 91.67bc
23 42.22ae 28.78af 103.87bc
24 41.67ae 28.99af 132.22bc
25 47.22ab 35.11ab 143.06bc

26 39.44be 26.22bf 77.22¢
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Table 4- Results of principal components analysis for studied traits in selected phalaris genotypes

©lio Jol 4o P30 4ilze po 430 Pl Adlze
Traits 15t component 2" component 374 component 4™ component
2oalg> b jg, olass
. -0.272 0.222 -0.568 0.084
Number of days to flowering
SLadlos 5L 55, olass
L -0.253 0.273 -0.577 0.008
Number of days to pollination
g elas )|
. 0.065 0.227 0.144 0.824
Plant height (cm)
iy Job
. 0.336 0.106 -0.023 0.378
Spike length (cm)
s 0 Slee
. 0.270 -0.410 -0.039 -0.021
Seed yield (kg/ha)
adlus olows
0.348 -0.234 -0.331 -0.097
Number of stems
Sis adgle o Sles
. 0.416 -0.099 -0.275 -0.047
Dry matter yield (t/ha)
ko s
i 0.416 0.186 -0.092 -0.050
Crown diameter (cm)
gl ks
. 0.400 0.268 -0.134 -0.009
Crown Diameter (cm)
pzR S n dib
-0.072 -0.518 -0.331 0.305
Flag leaf length (cm)
TR SR P
. 0.199 0.454 0.032 -0.252
Flag leaf width (cm)
oig plie
Eigenvalue) 4.63 2.22 1.36 1.06
stz bl e
(Proportion) 42.10 20.20 12.40 9.70
oS il ly oy
42.10 62.30 74.70 84.30

(Cumulative)
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Figure 1- Scatter plot of different phalaris genotypes based on two components resulting from principal components analysis
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Figure 2- Dendrogram of cluster analysis of phalaris genotypes based on the mean of the evaluated traits using Ward’s algorithm
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Table 5- Average groups resulting from cluster analysis in phalaris genotypes
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Abstract

Introduction: Phalaris aquatica L. (Poaceae), is perennial grass. It passes summer drought as buds
at the base of reproductive tillers attached to the deep root system. Genotypes of Ph. aquatica show
a range of incomplete endogenous dormancy. P. aquatica, 2n=4x=28, is an allopolyploid or segmental
allotetraploid. Many forage grass species have estimated the heritability of different agronomic traits.
The selection could be operated on a highly heritable trait related to a more complex trait such as
forage yield.

Evaluation of genetic diversity and study of relationships between traits based on morphological and
agronomic traits can be helpful for organizing germplasm, selecting parents for hybridization, and
producing segregating populations. Despite the importance of forage plants in country's animal
husbandry, not much attention has been paid to the category of breeding and introduction of suitable
forage plants in comparison with other crops. The main purpose of this study was to investigate
Phalaris aquatica as a forage species in order to identify the desired genotypes for use in breeding
projects.

Materials and Methods:The twenty-six Phalaris aquatica genotypes were selected from a large
replicated nursery established, mainly consisting of natural ecotypes of Phalaris aquatica from broad
geographical areas of Iran. A study was implemented using 26 selected Ph. aquatica genotypes in a
randomized complete block design (RCBD) with three replications in the Research Field of the
Agricultural Biotechnology Research Institute (ABRI) of northwest and west region of the country in
Tabriz. The Ph. aquatica genotypes were examined in terms of morphological and agronomical traits,
seed and forage yield. Evaluated traits were number of days to flowering, number of days to
pollination, plant height, spike length, number of stems, dry matter yield, crown diameter, flag leaf
length and flag leaf width. Before performing a data analysis, the assumptions of analysis of variance
was tested.

Results and Discussion: The results of analysis of variance (ANoVA) showed the existence of
genetic diversity among selected Phalaris aquatica genotypes. Mean comparisons also showed that
genotype Ph.ag-3 had the highest number of stems and genotypes Ph.ag-6 and Ph.ag-26 had the lowest
number of stems per plant, respectively. The largest diameter of the canopy with 48.89 cm was related
to genotype Ph.ag-12. Results of correlation analysis showed that dry forage yield has a positive and
significant correlation with traits such as spike length, seed yield, number of stems, crown diameter
and canopy diameter. In principal components analysis, four components were identified, which in
total explained 84.3% of the total variance of the variables. In the first principal component, traits
such as dry forage yield, crown diameter and canopy diameter, in the second component, only the leaf
length and in the third component, traits such as number of days to flowering and number of days to
pollination had the highest coefficients. Cluster analysis also classified the studied genotypes into six
sub-clusters. Considering traits such as yield and yield components, genotypes in the third sub-cluster
can be a good choice for cultivation. Also, the maximum genetic distance was obtained between the
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third sub-cluster and the fifth sub-cluster, which according to the goals of the breeder, the genotypes
of these two sub-clusters can be used in breeding programs for exploiting their desirable genes.
Conclusion: In conclusion, results of present research indicated low genetic variability in the studied
Ph. aquatica genotypes and some genotypes with high production capacity or other desirable traits
can be used in Phalaris aquatica breeding projects. Genetic diversity can be used at breeding
genotypes to biotic and abiotic stresses. However, the studied Phalaris aquatica genotypes will
deliver valuable germplasm to employ in Phalaris aquatica breeding programs for forage cultivar
production.

Keywords: Forage yield, Genetic variation, Multivariate analysis



