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Stability of Forage Yield of Promising Lines of
Persian Clover (Trifolium resupinatum L.)
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Table 1. Name of Persian clover promising lines used in experiment and their origins

"j“y O)Lo.:‘ ‘;r,’_y cu clie
Line No. Line name Origin

1 KPC/Alshtar/78-27 Lorestan

2 KPC/Baladehe-e-Kaz./78-11 Fars

3 KPC/Baladehe-e-Kaz./78-43 Fars

4 KPC/Eqlid-e-Fars/78-7 Fars

5 KPC/Haftechine-e-Sha./78-13 Markazi

6 KPC/Eqlid-e-Fars/78-14 Fars

7 KPC/2Chinene-e-Kord./78-30 Kordestan

8 KPC/Lordegan-e-Char./78-17 Charmahale-v-Bakhtiari

9 KPC/Mahali-e-Zabol/78-23 Sistan

10 KPC/Yekchiene-e-Kord./78-3 Kordestan

11 KPC/Eqlid-e-Fars/78-37 Fars

12 KPC/Eqglid-e-Fars/78-37 Fars

13 KPC/Eqlid-e-Fars/78-4 Fars

14 KPC/Baladehe-e-Kaz./78-CH Fars

15 KPC/Mahali-e-Zabol/78-27 Sistan

57 2 dle SlesSiis sle s, Sas 3 Shes s S o uills 4 il

23 dbax ¥ Jlie Sl Y e o

J\bt;lsu ‘SJLﬁTJ_kJ)‘ Jﬁ-‘gﬁ‘gcu\.l.;w GC;

YA

(S bl s e Y oSz wsle 5 5w ske

J_Ejj\dé\éoudsﬁ)ﬁJA;Jchm



e Sl o iedal sla Y @ gle 5 Shas (g 5l0L

ST GOl oLl per Slasein 5ol -Y Jyur
Table 2. Name and geographical characteristics of locations of the experiment

Lo o 1 L) O @bl dsb Bl o by g 1 gl
Altitude (m) Location Longitude Latitude Altitude (m)
Karaj s 51°6E 35°59'N 1321
Sanandaj T 47°33E 35°14'N 1378
Shahre-e-Kord 55 4l 49°22°E 32°20'N 2060
Broujerd 35 48°50°E 33°55'N 1620
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Table 3. Mean comparison of dry matter yield of Persian clover lines in different locations and years

Dry matter yield (tha™) et o e 5 Shee

3. Y eyleds oYl Karaj s Sanandej 7. Share-e-Kord s 5 ¢4 Broujerd s~ ,

7 Line No. Line name \YAS VYAV \YAS VYAV VFAZ \FAY \YAS VFAY

Eig 2007 2008 2007 2008 2007 2008 2007 2008

I 1 KPC/Alshtar/78-27 8.26¢ 11.75d 8.54ab 8.62cdef  8.76abc 9.69a 14.32ab 9.36d

% 2 KPC/Baladehe-e-Kaz./78-11 10.25abc  13.83abcd  8.79ab 7.59f 9.86a 9.80a 10.07e 10.40abcd

o 3 KPC/Baladehe-e-Kaz./78-43 10.05abc  14.30abc  8.08ab  9.12cde  8.27abc 9.03a 12.32bcde 8.97cd

3 4 KPC/Eqlid-e-Fars/78-7 9.61bc 14.12abc  8.16ab 8.27¢f 9.25ab 9.83a 13.49abc 9.33bcd

4 5 KPC/Haftechine-e-Sha./78-13 9.57bc 12.35cd 8.45ab 8.33def  9.28ab 10.12a 10.28de 9.89abcd

2 6 KPC/Eqlid-e-Fars/78-14 10.58abc  13.30bcd  9.37a 8.99cde  8.8labc  10.35a 12.00bcde 11.52abc

v 7 KPC/2Chinene-Kord./78-30 10.96ab 12.26¢cd 7.17b 9.41bcde 9.74a 9.18a 15.09a 12.09ab

a 8 KPC/Lordegan-e-Char./78-17 11.13ab 14.55ab 8.96ab 8.95cde  8.10abc 9.76a 11.51cde 12.00ab

% 9 KPC/Mahali-e-Zabol/78-23 10.31abc  14.05abc  8.02ab 9.75abc  7.51bc 10.33a 10.52de 12.72a

< 10 KPC/Yekchiene-Kord./78-3 11.23ab  14.16abc  7.50ab  10.99a 8.02abc  10.18a 11.47cde 11.67abc

3 11 KPC/Eqlid-e-Fars/78-5 9.66bc 14.38abc 9.16ab  10.58ab 9.72a 9.85a 11.68cde 11.85abc

> 12 KPC/Eqlid-e-Fars/78-37 9.96abc  13.8labcd 8.77ab 9.71abcd 7.05c 9.87a 12.32bcde 10.68abcd

= 13 KPC/Eqlid-e-Fars/78-4 12.47a 15.79a 8.26ab 9.76abc  8.40abc 10.34a 13.13abc 8.13d
14 KPC/Baladehe-e-Kaz./78-CH 11.31ab 9.65b 8.08ab  10.54ab 8.66abc 9.80a 12.73abcd 9.58hcd
15 KPC/Mahali-e-Zabol/78-27 10.88ab  14.86ab 7.46ab 8.57cdef  8.02abc 9.47a 13.23abc 9.41bcd
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Means with similar letters in each column are not significantly different at 5% level of probability (Duncan’s multiple range test).
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Table 4. Two years mean comparison of dry matter yield of Persian clover lines in different locations

Dry matter yield (tha™) «ex «le 5 Slas

g_}f.y a)L;.‘L u.:\( (‘L -
Line No. Line name s g 35 A 2
Karaj Sanandej  Share-e-Kord  Broujerd

1 KPC/Alshtar/78-27 10.01c 8.58a 9.29a 11.84a
2 KPC/Baladehe-e-Kaz./78-11 12.04abc 8.19a 9.63a 10.24a
3 KPC/Baladehe-e-Kaz./78-43 12.17abc 8.60a 8.65a 10.65a
4 KPC/Eqlid-e-Fars/78-7 11.87abc 8.21a 9.54a 11.41a
5 KPC/Haftechine-e-Sha./78-13 10.97bc 8.39%a 9.70a 10.09a
6 KPC/Eqlid-e-Fars/78-14 11.94abc 9.18a 9.58a 11.76a
7 KPC/2Chinene-Kord./78-30 11.61abc 8.29a 9.46a 13.59a
8 KPC/Lordegan-e-Char./78-17 12.84ab 8.95a 9.93a 11.75a
9 KPC/Mahali-e-Zabol/78-23 12.18abc 8.88a 8.92a 11.62a
10 KPC/Yekchiene-Kord./78-3 12.70abc 9.24a 9.10a 11.57a
11 KPC/Eqlid-e-Fars/78-5 12.02abc 9.87a 9.70a 11.77a
12 KPC/Eqlid-e-Fars/78-37 11.89abc 9.25a 8.46a 11.50a
13 KPC/Eqlid-e-Fars/78-4 14.13a 9.01a 9.37a 10.63a
14 KPC/Baladehe-e-Kaz./78-CH 10.48bc 9.31a 9.23a 11.16a
15 KPC/Mahali-e-Zabol/78-27 12.81ab 8.02a 8.74a 11.33a
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Means with similar letters in each column are not significantly different at 5% level of probability (Duncan’s multiple range test).
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Table 5. Combined analysis of variance for fresh forage yield dry matter yield and plant height of Persian clover lines in different years and

locations
MS e S
33T a3 Sabgle s Sles S 4 gle 5 Shas G5 i)

S.0.V. St e df. Fresh forage yield Dry matter yield Plant height
Year (Y) JL 1 5629.94" 93.45" 153.90™
Location (Loc.) 08 3 38615.37" 295.04" 13841.73”
Y x Loc. Oe x Jlw 3 2070.19™ 121.81" 9189.45™

R (Y x Loc.) (O x Jl) 1SS 24 231.04™ 5.61" 59.01"
Line (L) oY 14 159.38" 3.76" 115.71"
Y x Line oY x b 14 145.85™ 5.60" 138.66
Loc. x Line oY xailais 42 123.62” 450" 102.90”
Y x Line x Loc oY x 0l x Jl 42 114.03™ 1.90” 137.85"
Error o 336 61.51 1.85 47.45
CV% S s Aoy 13.08 13.16 2.99

k% K

.u\..p)z\j.a\.é)bbJb‘cﬁu)b)‘}@a‘)‘b&ax.ﬁ%jﬂ\{. s NS
ns, * and **: Not significant, significant at 5% and 1% levels of probability, respectively.
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Table 6. Mean comparisonof fresh and dry matter yield and plant height of Persian
clover line in different lacations

o S le s Slas S a5l 5 Shas 5y plis)

Location Fresh forage yield (tha®)  Dry matter yield (tha™)  Plant height (cm)
Karaj s 84.08a 11.98a 62.96a
Sanandaj s 50.43c 9.23b 44.19b
Shahre-e-Kord > 4+ 43.01d 8.80b 43.32b
Broujerd 35 62.25b 11.19a 61.70a

range test).

LS glaals w3 503T) Lt Hls sime U5 70 Jlaz>! cla.u 03 ol i3l O e a3 alie (o o (glyls 5&@@9
Means with similar letters in each column are not significantly different at 5% level of probability (Duncan’s multiple
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Table 7. Mean comparison of fresh forage yield, dry matter yield and plant height of

Persian clover lines as affected by interaction effects of year x location X line

oY osles aYrU Sabsle s Shee S 4 yle > Shes Gﬁtw)\
Line No. Line name Fresh foraqe yield  Dry matter yield  Plant height
(tha™) (tha™) (cm)
1 KPC/Alshtar/78-27 54.17b 9.91b 51.88b
2 KPC/Baladehe-e-Kaz./78-11 59.07ab 10.08ab 50.94bc
3 KPC/Baladehe-e-Kaz./78-43 57.54ab 10.02ab 52.02ab
4 KPC/Eqlid-e-Fars/78-7 60.21ab 10.26a 51.41b
5 KPC/Haftechine-e-Sha./78-13 58.57ab 9.78b 49.52¢
6 KPC/Eqlid-e-Fars/78-14 60.99ab 10.62a 53.39a
7 KPC/2Chinene-Kord./78-30 62.41a 10.74a 53.70a
8 KPC/Lordegan-e-Char./78-17 62.79a 10.62a 53.58a
9 KPC/Mahali-e-Zabol/78-23 60.36ab 10.40a 53.58a
10 KPC/Yekchiene-Kord./78-3 61.95a 10.65a 55.60a
11 KPC/Eqlid-e-Fars/78-5 62.71a 10.86a 55.93a
12 KPC/Eqlid-e-Fars/78-37 59.56ab 10.27a 52.14ab
13 KPC/Eqlid-e-Fars/78-4 62.24a 10.79a 56.43a
14 KPC/Baladehe-e-Kaz./78-CH 60.12ab 10.05ab 52.68ab
15 KPC/Mahali-e-Zabol/78-27 58.44ab 10.24ab 52.82ab

LS glaals Lo (3 503T) L)1k Dl gme ol 70 Jlez) c]a,» 03 ol b3l 0w a ys alie (o > (glyls tgh&:ful:n
Means wi;h similar letters in each column are not significantly different at 5% level of probability (Duncan’s multiple
range test).

Aol LI N 5V/VF #Y/NF L, (KPC/Eqlid-e-Fars/78-4)
#Y/vA L (KPC/Lordegan-e-Char./78-17) N o)l 5 N 5NV
Vool S Y 9 Ve /70 $#7Y/VY L (KPC/Eqlid-e-Fars/78-5)
#1/46 L (KPC/Yekchiene-e-Kord./78-3) Vo,la 5 Y 5 VNS

\IY4

#Y/f\ L (KPC/2Chinene-e-Kord./78-30)
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Table 8. Mean of dry matter yield, rank and variance of yield rank of Persian clover lines in four
locations and two years

oylad oY et 5 Shes 5 Shes agy 5 8ke 5 Shas ag, bl el
No. Name line St b 4le boe i s Los i )3 W 5i gl
Dry matter Avrage of Variance of Stability index
yield (tha®)  yield rank yield rank of shukla

1 KPC/Alshtar/78-27 9.91 12.33 1.887 1.939
2 KPC/Baladehe-e-Kaz./78-11 10.07 8.95 1.370 1.382
3 KPC/Baladehe-e-Kaz./78-43 10.01 3.02 0.463 0.406
4 KPC/Eqlid-e-Fars/78-7 10.25 5.18 0.793 0.761
5 KPC/Haftechine-e-Sha./78-13 9.78 5.32 0.814 0.784
6 KPC/Eqlid-e-Fars/78-14 10.61 211 0.324 0.256
7 KPC/2Chinene-Kord./78-30 10.73 14.14 2.165 2.239
8 KPC/Lordegan-e-Char./78-17 10.62 4.56 0.698 0.658
9 KPC/Mahali-e-Zahol/78-23 10.40 10.03 1.535 1.560
10 KPC/Yekchiene-Kord./78-3 10.65 6.41 0.981 0.964
11 KPC/Eqlid-e-Fars/78-5 10.86 4.93 0.754 0.719
12 KPC/Eqlid-e-Fars/78-37 10.27 3.15 0.482 0.427
13 KPC/Eqlid-e-Fars/78-4 10.78 14.65 2.242 2.322
14 KPC/Baladehe-e-Kaz./78-CH 10.04 17.84 2.731 2.848
15  KPC/Mahali-e-Zabol/78-27 10.24 5.70 0.873 0.848
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Fig. 1. Grouping Persian clover lines and environments by GGE biplot method in
two years
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Fig. 3. Relationship between lines of Persian clover in different environments by
GGE biplot method
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Fig. 4. Simultaneous evaluation of forag yield and stability of the Persian clover
lines across environments by GGE-biplot method
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