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Determination of potential productivity of Red clover varieties under different
enviromental conditions
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Table 1. Combined analysis of variance for  fresh and dry forage yield of Red clover varieties in different years

and locations.
(MS)

df.
S.O.V

Dry forage yieldFresh forage yield

336.65 **13697.22 Location (L)منطقه5**
9.53**298.75 ns18R (L)

406.70ns2957.31ns1Year (Y)
198.72 **10652.56 Y×L× منطقه5**

4.41 **127.95 **18RY(L)
27.78**601.80**5Variety (V)
11.03**265.13 × L× منطقه25** V

2.86**60.64 **5 ×Y × V
3.85 **101.48 Y× قهمنط×25** × L × V
Errorخطا1.1919.24180
9.577.67(%))C.V. (%

:** and *.٥١به ترتيب معني*** Significant at 5 and 1% probability levels, respectively.
ns :غيرمعنيns: Non- significant
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Table 2. Means of fresh and dry forage yield (t/ha) of Red clover varieties in  different locations.

Dry forage yield
فه تر

Fresh forage yield
Location منطقه

15.50a87.99aKaraj

8.76d38.14dShahr-e-Kord

12.89b58.05bSanandaj

11.20c58.70bArak

11.82bc52.95bcKermanshah

8.41d47.49cGorgan

.كه ،،ييهاميانگين
Means, in each column, followed by similar letter(s)  are not significantly different at the 5% level – using Duncan, s
Multiple Range Test.
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(Bawolski and Scibior, 1985)

 .
(Smith, 1970)

،(William, 2000)

،pH،
.

(Wojcik, 1982)

.كاشت باعث كاهش ع
(Vankeurne and Hoveland, 1985)

،
.

طق مختلف) (-٣
Table 3. Means of fresh and dry forage yield (t/ha) of Red clover varieties in different years and locations.

Dry forage yieldFresh forage yield
Variety

11.92 a60.44aRedquin

12.11a59.26 b بوساBosa

11.39 b57.80 bTolidi-e-FAO

12.01a59.60abKulubara

11.04b55.13cTolidi-e-Karaj

10.13c51.08dLocal-e-Shahr-e-Kord

.كه ،،ييهاميانگين
Means, in each column, followed by similar letter(s)  are not significantly different at the 5% level – using Duncan,s Multiple
Range Test.
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٣٥١

مختلف)(ميانگين -٤
Table 4. Means of fresh and dry forage yield (t/ha) of Red clover varieties in different locations.

KermanshahArakSanandejShare-e-KordKaraj

Varieties

علوفه خشك
Dry forage

yield

علوفه تر
Fresh forage

yield

علوفه خشك
Dry forage

yield

علوفه تر
Fresh forage

yield
علوفه خشك

Dry forage yield

علوفه تر
Fresh
forage
yield

علوفه خشك
Dry forage

yield

علوفه تر
Fresh
forage
yield

علوفه خشك
Dry forage

yield

علوفه تر
Fresh forage

yield
12.95def59.86efghi11.23ghi61.21defgh13.63cde62.94cdef9.19jkl40.61n16.42a91.80aRedquin
12.95def54.52hijkl11.33fghi57.03fghij15.11abc66.39cd8.91kl38.66n15.36ab87.93aبوساBossa
12.18efgh60.89defgh10.48ijk53.99hijk12.44efg56.43ghijk8.28l36.56n15.87ab87.71aTolid-e-FAO
11.86fghi52.82ijkm16.64hij55.00ghijkl15.04abc68.53c9.48jkl40.21n16.01a90.93aKulubara

12.26efg50.88jklm11.82fghi63.96cde12.49efg54.93ghijkl8.16l36.15n14.97abc87.94a
Tolid-e-karaj

8.74l hijk38.73n11.68fghi61.20ed8.60l39.10n8.51l36.61n14.38bcd81.63b
Local-e-Shahr-e-Kord

11.82 bc52.95bc11.20bc58.70b12.89b58.05b8.74d38.14d15.50a87.99aميانگينMean

٤
Table 4. Continued

C.V. (%)(Variance)ميانگين(Mean)Gorgan

علوفه خشك
Dry forage yield

علوفه تر
Fresh forage

yield
علوفه خشك

Dry forage yield

علوفه تر
Fresh forage

yield
خشكعلوفه

Dry forage yield

علوفه تر
Fresh forage

yield
علوفه خشك

Dry forage yield

علوفه تر
Fresh forage

yieldVarieties
3.893.413.0617.7711.9160.478.07l46.45lmRedquin
4.243.552.8516.6612.1159.269.01kl51.04jklm             بوساBossa
4.143.432.7416.8211.3857.809.07kl51.24jklmTolid-e-FAO
4.113.332.9117.8512.0059.609.02kl50.12klm.Kulubara
3.542.853.1119.3111.0355.136.52m36.92nTolid-e-Karaj
4.182.902.4117.5510.1151.048.79l49.17lnShahr-e-Kord

------8.41d47.49c      ميانگينMean
.كه ي،هايميانگين

Means, in each row and for fresh and dry forage, followed by similar letter(s) are not significantly different at the 5% level – using Duncan,s Multiple Range Test.
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٣٥٢

) ۵(سطحي
۰-۲۵يعني ۱

عنـي  ي۳
۷۵-۵۰

تـرين  .

 .
چــين

.

(Erysiphe polygoni)-٥ج

Table 5. Evaluation of Red clover varieties tolerance to powdery mildew in Karaj
Infection scores

Variety Mean20042003ميانگين
2.752.003.50Redquin
Bosaبوسا 1.871.502.25
3.002.253.75Tolidi-e-FAO
1.001.001.00Kulubara
2.752.003.50Tolidi-e-Karaj
2.382.502.25Local-e-Shahr-e-Kord

 :۱ :۲۵-۰۲ :۵۰-۲۵۳ :۷۵-۵۰۴ :
۱۰۰-۷۵

Zero = Without symptoms of infection, 1 = 0-25% infected, 2 = 25-50% infected, 3 = 50-75% infected, 4 = 75-100% infected.

) نه كند(
ختلف به تحمل 

٢-٣

گونه
.كنـد علوفه توليد مـي مستمر

.ت
،

،

ــد ــانه (باشــ ــدير شــ ــي، مــ ؛ ١٣٦٩چــ
,Taylor and Quesenberry؛ ١٣٦٦،

1996; Smith et al, 1985(.

،
.
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٤٥. ). ترجمه(.١٣٦٨. . . 
.صفحه

.صفحه٣٦٨. ).ترجمه(ي ع.١٣٦٦. سرمدنيا. . .
.صفحه٤٤٨. ). ترجمه(.١٣٦٩. مدير شانه

 [
 D

O
R

: 2
0.

10
01

.1
.1

56
25

54
0.

13
86

.9
.4

.4
.6

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 a

gr
ob

re
ed

jo
ur

na
l.i

r 
on

 2
02

5-
06

-0
8 

] 

                             8 / 11

https://dor.isc.ac/dor/20.1001.1.15625540.1386.9.4.4.6
http://agrobreedjournal.ir/article-1-252-fa.html


"...تعيين پتانسيل توليد علوف"

٣٥٣

Akchundova, V. A. 1995. The realization of potential productivity of Trifolium pratense in different growing

conditions. Moscow State University, Moscow, Russsia. Third Internationl  Herbage Seed Conference, Halle,

Germany, P. 105.

Bawolski, S., and E. Gawel. 1985. Comparison  of the yields of several Red clover and White clover cultivars

and their  mixtures with grass. Pamietnik – Pulawski. 85: 129-140.

Belzile, L. 1990. Influence of cultivar and vegetative stage of cutting on seed production of Red  clover. Can. J.

Plant Sci. 70:1071-1080.

Bowley, S. R., N. L. Taylor and C. T. Dougherty. 1987. Photoperiodic response heritability of the pre-

flowering interval of two Red clover populations. Ann. Appl. Biol. 3: 455-461.

Dear, B., J. Jacy and G. Sabdral. 2000. Persian clover. Research Agronomy Pastures, Waga, Waga, Australia.

Farnham, D. E. and J. R. George. 2003. Harvest management effect on production,  dinitrogen fixation and

nitrogen transfer in birdsfoot trefoil-orchard grass communities. Crop Sci. 34: 369-379.

Heichel, G. H., C. P. Vance, D. K. Barnes and K. L. Henjum. 2000. Dinitrogen fixation and N four year

stands of birdsfoot trifoli and red clover. Crop Sci. 25: 101-105.

Kendall, W. A. and W. C. Stringer. 1985. Physiological aspect of clover. Clover Science and Technology. N.

L. Taylor (ed.). American Society of Agronomy, Inc., Madison, Wisconsin, USA.

Leto, J., M. Knezeric, V. Kozumplik and D. Macesic. 1998. Morphological characteristics of Red clover

cultivars in the lowland and hilly-mountain region. 63(3): 139-146.

Malek, J. and J. Prochazka. 1980. Investigations of biological value of seed of diploid and tetraploid farms of

Red clover. North Dakota Farm Research. 50(2): 30-32.

Puia, I., E. Pop and M. Savatti. 1982. Photo- Periodic response of some Red clover ecotypes. Buletinul Inst.

Agronomic Cluj Napoca, Agriculture. 36:69-75.

Rinker, C. M., and H. H. Rampton. 1985. Planting date effect on forage yield clover in American. In: N. L.

Taylor (ed.). Clover Science and Technology. American Society of Agronomy. Madison, Wisconsin, USA.

Smith, R. S. and D. J. Bishop. 1998. Trifolum pratense L. cv. Astred. Australian J. Expt. Agric. 38 (3): 319-

324.

Smith, R. R., N. L. Taylor and S. R. Bowley. 1985. Red clover. P. 457-470. In. Nol. Taylor (ed.). Clover

Science and Technology. American Society of Agronomy, Madison, Wisconsin, USA.

Smith, D. 1970. Influence of temperature on the yield, chemical composition of five forage legume species.

Agron. J. 62: 520-525.

Steen, E. and B. Arnemo. 1972. Seed rate experiments with Red clover and Timothy in northern Sweden.

Lantbruksogskolans Medelelanden. 161: 26.

Taylor, N. L. and K. H. Quesenberry. 1996. Red clover science. Kluwer Academic Publishers, Dordrecht,

Boston, London. 226 PP.

 [
 D

O
R

: 2
0.

10
01

.1
.1

56
25

54
0.

13
86

.9
.4

.4
.6

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 a

gr
ob

re
ed

jo
ur

na
l.i

r 
on

 2
02

5-
06

-0
8 

] 

                             9 / 11

https://dor.isc.ac/dor/20.1001.1.15625540.1386.9.4.4.6
http://agrobreedjournal.ir/article-1-252-fa.html


٤،١٣٨٦نهمجلد،"مجله"

٣٥٤

Taylor, N. L. 1985. Clover Science and Technology. American Society of Agronomy. Madison, Wisconsin,

U.S.A.

Taylor, N. L., M. K. Anderson and D. M. Tekrony. 1972. Producing Red clover seed in Kentucky. Univ. of

Kentucky Coop. Ext. Service. Leaflet. AGR. 2: 1-4.

Vankeurne, R. W. and C. S. Hoveland. 1985. Clover management and utilization. In: N.L. Taylor (ed.). P:

325-353. Clover Science and Technology. American Society of Agronomy, Madison, Wisconsin, USA.

Vliegher, A. D., C. Waes.and L. Carlier. 1998. Quality evaluation of Red clover varieties in Belgium.

Rasteniev dni Nauki. 35(9): 729-730.

Wassermant, V. E., A. J. Kruger and M. Trytsman. 1998. Regrowth potential of Trifolium resupinatum in

comparison to other temperate pasture legumes. Appl. Plant Sci. 12 (1): 24-28.

William, R. O. 2002. Introduced forage for south and south conteral texas. Texas Agric. Ext. Service.

http://www.stephenville, Tamu, Edu/Butter/Forage soft establishment/ introduced forge.

Wojcik, S. 1982. The effect of some agronomic factors on yield quality of Persian clover. Institute Uprawy Roil

I. Roslin AR Lublin-poland.

Zajac, T., J. Bieniek, R. Witkowica and W. Jagusiak. 1998. Seasonal and enviromental changes in plant

density of Red clover at the end of autumn growth. Grassland and Forage. Abst. 68:564-567.

 [
 D

O
R

: 2
0.

10
01

.1
.1

56
25

54
0.

13
86

.9
.4

.4
.6

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 a

gr
ob

re
ed

jo
ur

na
l.i

r 
on

 2
02

5-
06

-0
8 

] 

                            10 / 11

https://dor.isc.ac/dor/20.1001.1.15625540.1386.9.4.4.6
http://agrobreedjournal.ir/article-1-252-fa.html


"...تعيين پتانسيل توليد علوف"

٣٥٥

Determination of potential productivity of Red clover varieties under different
enviromental  conditions

Zamanian, M.1, J. Norbakhshian2, Sh. Yaghmoori3, A. Talebnejad4,
H. Mokhtarpour5 and Sh. Soleymanpour6

ABSTRACT
Zamanian, M., J. Norbakhian,. Sh. Yaghmori, A. Talebnejad, H. Mokhtarpour and Sh. Soleymanpour.

2008. Determination of potential  productivity of Red clover varieties under different enviromental conditions.

Iranian Journal of Crop Sciences. 31 (4): 345-355.

To determine potential productivity of Red clover varities, an experiment was carried out with six treatments

and four replications using RCBD, under different environmental conditions in 2002–2004. Results showed that

there was a significant difference (p<0.05) between Red clover varities for fresh and dry forage yield over years

and locations. Karaj with 87.99 tha-1 fresh yield and 15.5 t ha-1 dry forage yield produceed the highest yield and

Shahr-e-Kord with 38.14 tha-1 fresh yield and 8.76 tha-1 dry forage yield produced the lowest yield. Mean

comparison of fresh and dry forage yield of Red clover varities over years and locations showed that the best

adapted varieties for different locations as follows : in Karaj and Sharh-e-Kord Redquin and Kulubara; in

Sanandaj and Gorgan; Redquin and Bosa, in Kermanshah and Arak Redquin, Tolidi-e-FAO and Tolidi-e-Karaj

Results also showed that years and locations significantly affected on potential productivity of Red clover

varities. Fresh forage yield varied between 91.8-40.2 tha-1 and dry forage yield varied between 9.02-16.42 tha-1.

In all locations, forage yield of Red clover varities followed a decreasing trend from the first to the third year,

forge yield potential of Red clover varities was the highest in the first year and the lowest in the third year,

respectively. Kulubara was more tolerant, and Tolidi-e-FAO the most sensitive to powdery mildew, respectively.

The final results showed that although in each locations there were more adapted variety, but Redquin and

Kulubara are recommended as wide adapted varieties for all locations.

Key word: Red clover, Fresh forage yield, Dry forage yield, Adaptation, Cutting, Environmental condition.
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