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Abstract

Background and Objectives

Introduction of high yielding forage cultivars for different climates is necessary to use in pasture
establishment and rangeland renovation. Thus, increasing forage yield is one of the most
important goals in cool-season grass breeding programs. Tall fescue (Festuca Arundinacea
Schreb.) is a perennial cool-season grass adapted to a wide range of growing conditions. Tall
fescue is one of the most drought, heat, and wear tolerant species among perennial cool-season
grasses. Due to its large and deep root system, it is able to take up water in dry periods when
other grasses have stopped their growth. Then it could be a good choice for pasture
establishment and rangeland renovation in Iran. This study was carried out to identify important
traits which are effective to increase forage yield in the tall fescue in East Azarbaijan region of
Iran.

Materials and Methods

For this purpose, 32 tall fescue genotypes were evaluated in a randomized complete block design
(RCBD) with 4 replications in research farm of Agricultural Biotechnology Research Institute of
Northwest and West region of Iran- Tabriz in 2016. Each replication contained 5 spaced single
plants 60 cm apart. Eleven agro-morphological characteristics were measured.

Results

The correlation coefficients showed that total dry forage yield and seed yield had significant and
positive correlation with all traits except days to heading and days to pollination. Total dry forage
yield had significant and positive correlation with plant height, canopy diameter, stem number,
and crown diameter (0.650**, 0.763**, 0.500**, and 0.750**, respectively). Stepwise regression
analysis, considering the total dry forage yield as the dependent variable, showed that canopy
diameter and crown diameter were entered into the model. These traits in total justified 64.1
percent of the regression model changed. Moreover, stepwise regression analysis, considering the
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seed yield as the dependent variable, showed that total dry forage yield, stem number, and canopy
diameter were entered into the model. According to the results, canopy diameter (0.453) and
crown diameter (0.394) had highest direct effects on the total dry forage yield and for the seed
yield, total dry forage yield (0.797) and stem number (0.423) had highest direct effects.

Discussion

Based on the results of this study, canopy diameter and crown diameter had greater relative
importance in determining the total dry forage yield of tall fescue. Thus, plant canopy and crown
diameter cold be used as an indicator in selection of best tall fescue genotypes in breeding programs.
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Table 1. The origins and codes of studied tall fescue genotypes

Row Accession No. Genotype code Origin
1 F.a-Kh1,2-A
2 1 F.a-Kh1,2-B Foreign cultivar-1
3 F.a-Kh1,2-C
4 F.a-83D+F2-A .
5 2 F 2-83D+F2-B Fariman-Khorasan-Genotype-D
6 F.a-Cham20-F1-A .
7 3 F a-Cham20-F1-B REBEL cultivar
8 F.a-83 Reb-F2-A :
9 4 F a-83"Reb-F2-B Fariman-Khorasan-Genotype-BxREBEL
10 F.a-Ho sh-F1-A . .
11 5 F a-Ho sh-F1-B Forign cultivar-H
12 F.a-83 Reb-F2-A .
13 6 F 2-83°Reb-E2-B Fariman-Khorasan-Genotype-BxREBEL
14 F.a-43-Sh-A .
15 7 F 2-43-Sh-B MINI MUSTANG cultivar
16 8 F.a-83"Reb-1-F2 Fariman-Khorasan-Genotype-AXREBEL
17 F.a-Po-Sh-A
18 9 F.a-Po-Sh-B Foreign cultivar-P
19 F.a-Po-Sh-C
20 F.a-46-ShF1-A .
21 10 F 2-46-ShE1-B FIESTAZ cultivar
22 F.a-Abyane4+-A
23 11 F.a-Abyaned+-B Abyaneh-Esfahan
24 F.a-30-Sh-F1-A .
o5 12 F 2-30-Sh-F1-B BONSAI cultivar
26 F.a-Honjan2+-A .
27 13 F.a-Honjan2+-B Honjan-Esfahan
28 F.a-Ch-22-F1-A .
29 14 F a-Ch-22-F1-B REBEL?2 cultivar
30 F.a-83 B+F2-A .
31 15 F 2-83 B+F2-B-B Fariman-Khorasan-Genotype-B
32 16 F.a-30-Sh F1-A BONSAI cultivar
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Table 2. The correlation coefficients of evaluated traits in tall fescue

Row Traits 1 2 3 4 5 6 7
1 Canopy diameter 1

2 Days to heading -0.057 1

3 Days to pollination -0.074 09427 1

4  Plant Height 06677 0022 -0010 1

5  Stem number 0.439° -0.148 -0.143 05827 1

6 Crown diameter 0.788" -0.075 -0.043 05117 05217 1

7  Total dry forage yield 0.7637 -0.088 -0.126 0.6507 0500 07507 1

*

8  Seed yield 05117 -0.230 -0.223 0615 0697 0617 0.793"

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

Table 3. Results of stepwise regression analysis for dry forage yield in tall fescue
Regression coefficients

Cumulative determination coefficient

Added variables to model Constant (a)

bl b2
Canopy diameter -824.250°  30.4717 0.582
Crown diameter 922.855"  18.087°  "34.551 0.641

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

Table 4. Results of stepwise regression analysis for seed yield in tall fescue

Added variables to model Cor(lgant tF)zlegresmorE)goefﬁmeng; Cumulative determination coefficient
Dry forage yield 3.389™  0.066 0.629
Stem number -17.952"  0.050" 0.166" 0.749
Canopy diameter 13.267"™ 0.067" 0.176" -0.947" 0.782

*, ** and ns significant at 5% and 1% probability levels, and non-significant respectively.
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Table 5. The path analysis for dry forage yield in tall fescue genotypes
Indirect effect via

Trait Direct effect 1 2 Correlation coefficients with dry forage yield
Canopy diameter 0.453 - 0.310 0.763"
Crown diameter 0.394 0.357 - 0.750

Residual effect: 0.359.

X1

8810

Figure 1. Diagram of path analysis for dry forage yield in tall fescue
Y: Dry forage yield, X1: Canopy diameter, X2: Crown diameter, E: Residual effect

Table 6. The path analysis for seed yield in tall fescue genotypes
Indirect effect via

Trait Direct effect 1 > 3 Correlation coefficients with Seed yield
Canopy diameter -0.283 - 0.186 0.608 05117
Stem number 0.423 -0.124 - 0.399 0.697
Dry forage yield 0.797 -0.216 0.211 - 0.793
Residual effect: 0.216
X1
0:1%'5 g
x2 =
0.423 =
eed Yiel ccrn
0.797
X3
0.218
E

Figure 2. Diagram of path analysis for seed yield in tall fescue
Y: Seed yield, X1: Canopy diameter, X2: Crown diameter, X3: Dry forage yield, E: Residual effect
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