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ABSTRACT: Red clover (Trifolium pretense) is a short- lived perennial legume forage plant which is 
grown in rangeland and field conditions. This study was conducted to assay the effects of planting date 
and seed rate on red clover forage production in Shahrekord region, in 2007-2008. The experiment was 
laid out in split plot design with three replications. Main and sub plots included planting dates (27 Aug, 11 
and 26 Sep) and seed rates (15, 20 and 25 kg ha-1) respectively. Sowing dates were carried out in 2006 
and no remove of forage was taken in the establishment year. Forage was harvested three times in each 
year. Results showed that the most total dry matter yield belonged to first planting date with 12243.2 kg 
ha-1 in 2007. It was mainly due to improved production in first cut in compared with others planting dates. 
In 2008 no significant difference was observed in planting dates, although, the first planting date was the 
superior with 9926.1 kg ha-1 in two years average. The most and least of total dry matter were 11090.0 
and 9003.9 kg ha-1 for 15 and 25 kg ha-1 seed rates respectively in 2007. The decline in production in 
higher seed rates was appeared in second year as well as two year mean. Mean yield of first year was 
higher than second with 10354.7 kg ha. In overall, data of this experiment showed that sowing of red 
clover in 27 Aug to 11 Sep with 15 to 20 kg ha-1  seed rates had higher forage production in this region 
and the results may be recommendable in similar climatic area. 
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INTRODUCTION 
 

          Red clover (Trifolium pretense) is recognized one of the most important forage legumes in the world. 
Originating in southeastern Europe and Asia Minor, it was cultivated in northern Europe around 1650 and 
introduced to the USA by Europe colonists. Approximately 20 million ha and 7 million ha of red clover are grown in 
the world and North America respectively (Smith et al, 1985). This plant is grown in a limited area of Iran, such as 
northern and western north provinces. However in other areas are discretely found (Noorbakhshian, 2011; 
Pourmoradi and Jafari, 2015).    
         Red clover is a short- lived perennial legume forage plant that usually is survival two to three years after 
establishment year in field or rangeland condition. So it can be used in short rotations unlike alfalfa in field or 
pasture. Red clover is generally grown in sole or in mixture cropping with grasses or others legumes (Smith et al, 
1985; Ogle et al, 2008 ). Mix cropping of legumes forage with grasses and cereals were argued in the recent 
publication (Noorbakhshian, 2015). Red clover can also be a substitute for annual species of clover in conventional 
rotations (Noorbakhshian, 2011). 
       Planting date of clover depends on region and species. Perennial clovers are usually planted in spring or 
autumn months in northern and western states of America. In California red clover is planted in mid February to 
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mid March in spring or in mid September to October in fall sowing according to variety. Fall planting should be 
made enough growth for the young seedling to develop four to six true leaves before the start of excessively cold 
weather. Planting date of ladino, white, alsike and strawberry clover are usually made on about the same times for 
red clover in production areas of America (  Rincker and Rampton,1985). Preliminary test of red clover showed that 
the rosette growth was observed when it was planted in spring or early summer in Shahrekord region. In this case, 
flower stalks unformed and foliage growth was the least. Thus red clover is mostly fall behavior in this region 
(Noorbakhshian, 2011(. Natives annual clovers (Persian clover = Trifolium resupinatum L) were usually planted in 
late summer in cold or moderate region of Iran. It is mainly sown in mid August to late September in these regions.( 
Zamanian, 2008). There were a little literature about evaluation cultivars and planting date of red clover in regions 
of Iran in rangeland and field condition. Zammanian (2009) evaluated six cultivars of red clover in Karaj area and 
reported that the most forage dry yield was given with 15250 kg ha-1 in field. Pourmoradi and Jafari (2015) studied 
seven accessions of red clover in a rangeland of Mazanderan province and decelerated that three accessions had 
higher production than others in each year and mean of two years. Fram et al (1976) planted three seed rats in six 
different dates in UK center and found that the influence of seed rate was less marked than sowing date. Koma et 
al (2010) assessed the effect of different sowing dates of red clover in grassland condition in the Czech Repoblic 
and stated that the number of established plant per m2 was the most for 19 Sep.  
      Plant density is an effective factor on growth and production of crops that mostly related with seed rate 
application. Seeding rate for clovers depending on use and conditions. It widely relates to the species, mixture, 
companion crop, seeding method, seedbed conditions, region and other factors. When red clover is broadcast 
planted, seeding rates are 9 to 15 kg ha-1 in sole cropping in some area of America. (Rinker and Rampton 1985). 
Meyer and Norby (1994), showed no significant difference among seed rates in pure sowing of sweet clover in 
some years of a six-year study. Noorbakhshian et al (2010), investigated different rates of Persian clover seed (15 
to 55 kg ha-1) and noted that the rates of 35 kg and 45 kg ha-1  are recommendable for prepared and no tillage 
seed bad condition. Schlueter and Tracy (2012) found a negative quadratic relationship between clover seedling 
density and residual grass biomass at sowing, when treatments of red and white clover were broadcasted.  
      There weren’t references about planting date and seed rate on production of red clover in cold regions of Iran. 
Therefore aim of this study was evaluation of these factors on forage yield production of red clover in Shahrekord 
as cold region of Iran. 
 
Materials and methods 
          The experiment was conducted at Shahrekord Agricultural Research Station during 2007 and 2008. The 
station is located at latitude of 32° 19' N and longitude of 51° 50' E and an altitude of 2060 m, in cold climate of 
Iran. The soil of the experimental site was sand clay loam. The experimental design was a randomized complete 
block in a split plot arrangement with three replications. Main plots were included three planting dates (27 Aug, 11 
and 26 Sep) that were seeded in 2006. Sub plots were three seed rates (15, 20 and 25 kg ha-1) of red clover 
(Kuluobara variety). Preparing of the soil bed was included: use of 150 kg ha-1 phosphate fertilizer, tillage in 30 cm 
depth, crushing of clods by disk and leveling the soil surface. The plots were 2.4×8 m that these included 8 rows 
with 30 cm intervals. Sowing was performed by hand in 3 cm depth of soil surface. Field was irrigated every 7 to 9 
days in seasonal growth and was cut off in cold season. Weeds were controlled by hand and not use pesticides 
and fungicides. Forage was harvested three times at early flowering for all treatments in each year (2007 and 
2008) according to Table 1. No harvesting of forage was taken in the establishment year. In each cut middle rows 
of plots were hand-harvested at a stubble height of 4-5 cm and samples were dried at 70°C for 48 h. Dry forage 
yield were recorded in each cut and variance analyses were performed by SAS software. The means were 
compared by Duncan’s Multiple Range Test at 5% probability level.   
 

Table 1: Flowering percentage of red clover at harvesting time in during 2007 and2008 
Harvest times of cutting  

18Sep 
 2008 

27July 
2008 

3Jun 2008 19Sep  
2007 

29July 
2007 

6Jun 2007 Treatment 

Third cut  
(%) 

Second cut (%) First cut (%) Third cut (%) Second cut 
(%) 

First cut (%) planting date 

1-3 5-10 10-15 1-2 18-25 18-25 27Aug 
1-3 5-13 10-15 1-3 18-25 12-15 11Sep 
1-5 10-15 10-20 1-5 17-22 1-3 26Sep 

      Seed Rate (kg ha-1) 

1-5 12-15 10-20 1-3 15-25 15-20 15 
1-5 7-12 10-15 1-3 15-25 10-17 20 
1-4 5-10 10-12 1-2 15-20 5-12 25 
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Table2: Temperature variation (°c) in  shahrekord  region during 2006 -2007 
Month   Mean max Mean min    Mean monthly   Absolute min   Absolute max 

23Aug-22Sep 29.3 9.6 19.5 6    32.2  

23Sep-22Oct 25.4 5.8 15.6 1.4    28.8  

23Oct-21Nov 15.6 3.1 9.3 -6 21.8  

22Nov-21Dec 3.8 -7.1 -1.7 -23 9.4  

22Dec-20Jan .2 -14.1 -7.2 -26 8.4  

21Jan- 19Feb 4.8 -7.6 -1.4 -27.8 10.6  

 
 
Results 
        In 2007 dry forage yield of the total cuts were significantly difference for planting dates and seed rates levels, 
forage yield in 27 Aug and 11 Sep were higher than 26 Sep and the most forage yield was taken of 15 and 20 kg 
ha-1 of seed rates (table 4). In the first cut, forage yield of 26 Sep were about 5 and 8 times less than 11 Sep and 
27 Aug respectively, but in the second and third cuts the difference was minimal (table3). Significant difference was 
noticed for dry forage in the all cuts in the seed rates levels and 25 kg ha-1 had significant decrease in compared 
with15 kg ha-1 (table 3). The highest forage yield (13391.1 kg ha-1) was obtained from first planting date with 15 
kg/ha seed rate (D1S1) in total cuts that no significant difference with D1S2, D2S1 and D2S2 (table 4). 
 

Table 3- Comparison means of planting date and seed rate effect on forage yield of red clover in cuts (2007 and 2008) 
Dry Forage yield(kg ha-1)  

2008 2007 Treatment 

Third cut Second cut First cut Third cut Second cut First cut planting date 

1858.7a 2804.6a 2945.7b 2541.2a 5023.2ab 4678.9a* 27Aug 
1731.8ab 2874.2a 3166.1ab 2485.2ab 5581.9a 3122.9b 11Sep 
1574.3b 2750.4a 3632.2a 2188.9b 4740.8b 604.5c 26Sep 

      Seed Rate(kg/h) 

1773.2a 2955.6a 3799.3a 2874.5a 5394.1a 3133.5a 15 
1711.2a 2793.6a 3247.5ab 2407.7ab 5447.9ab 2798.7ab 20 
1680.5a 2679.9a 2697.2b 1933.11b 4503.9b 2474.1b 25 

*Means followed by similar letters in each column are not significant according to Duncan test (5%) 
         
      In 2008 no significant difference was observed for dry forage yield of the total cuts in the planting dates levels 
but the most significant yield in the seed rates was given from 15 kg ha-1 with 8528.1 kg ha-1 (table 4). No 
significant difference was noticed for planting dates in second cut but in first and third cuts the most significant yield 
belonged to 26 Sep and 27 Aug respectively (table 3). Significant difference was observed in the seed rates only in 
first cut, in this cut the most significant yield was obtained from 15 kg ha-1 with 3799.3 kg/ha. In total cuts the 
highest yield was harvested of D3S1 that no significant difference with D1S1, D1S2, D2S1, D2S2 and D3S2 (table4).   
 
      Two years average of total dry forage showed (table 4 ) that the highest yield was obtained from first planting 
date (27 Aug with  9926.1 kg ha-1) that no significant difference with second planting (11 sep). In the seed rate 
levels the most average forage yield belonged to 15 kg ha-1  with 10013.5 kg ha-1  that no significant difference with 
20 kg ha (table 4 ). D1S1 had the greatest average forage yield in two years with 10813.8 kg ha that no significant 
with D1S2, D2S1 and D2S2. 
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Table 4: Comparison means of planting date, seed rate and year effect on forage yield of red clover in total cuts (2007 and 
2008) 

 
 
 
 
 
 
 
 

*Means followed by similar letters in each column are not significant according to Duncan test (5%) 
 
Discussion and conclusion  
       Trend of forage production in first year showed that the most yield were harvested in the first and second 
planting dates (table 4). Increase in forage yield of first planting date was mainly due to improved yield in first and 
second cuts (table 3). Favorite temperatures for growth and establishment of red clover seedling in first planting 
date led to increased production in first and second cuts in 2007 in compared with third planting date (table 3). 
Autumn crops can tolerate the cold winter if planted at the proper time of the last summer or early fall. These also 
will be able to have appropriate growth and production in the following year. Red clover is an autumn crop, 
therefore planting it in 27 Aug and 11 Sep in Shahrekord region caused cold tolerance or winter hardiness of 
seedlings, thus forage yield increased in cuts particularly in first and second cuts of next year (table 3). The 
absolute minimum temperature in winter 2006-2007 (establishment year) was -27.8ºc in Shahrekord region (table 
2). This temperature seems fatal for weak seedlings that their growth in fall was inadequate. Meyer and Badaruddin 
(2001) reported that the temperatures for LT50  (kills of 50 % seedling) of forage legumes seedling such as red 
clover at 1 to 4 weeks after planting was -6.3 to -7.4ºC. Stand density percentage of surviving seedlings that were 
counted in early spring of 2007 were 89, 84 and 54 for 27 Aug, 11 and 26 Sep respectively. Therefore the least 
forage yield with 604.5 kg ha-1  was obtained from first cut of third planting date in 2007 (table 3). Quinlivan et al 
(1973) reported that the time of sowing was major factor in determining yield of subterranean clover and earliest 
sowing given highest yield. They decelerated that the marked decreases in yield of later sowing is associated with 
unfavorable temperature condition.   
      Forage yield of second and third cuts of third planting date in 2007 had significant difference (table 3), but the 
difference rang was less than first cut. It was expected that third planting date show much lower production in these 
cuts. This seems to be due to less competition of plants and crown expanding of remaining plants. As a result, the 
foliage growth (stems and leaves) could be improved in space. Volence (1999) reported that in alfalfa, primary 
growth of stems in spring originates from crown buds, while shoots comprising herbage of second and subsequent 
harvests originated largely from auxiliary buds of previously cut stems. Since the number of stems per second and 
third cut for 26 Sep had  little difference with 27 Aug and 11Sep (data not shown), as a result buds of stems at the 
beginning growth of second and third cut may be balanced for all planting dates.      
       Total forage production of planting dates had no significant difference in second year (table 4). The most 
forage yield in the first cut was harvested from third planting date with 3632.2 kg ha (table 3). This planting date 
had the least yield in first year particularly in first cut but this trend was reversed in the second year (table 3). It 
seems that decreasing of plant density was recovered by crown development and so growth foliage from previous 

Total dry  forage yield (kg ha-1 ) in cuts 
 

Treatment 

Average of two years 2008 2007 

   Planting Date 

9926.1a 7609.1a 12243.2a* 27Aug 
9481.1ab 7772.1a 11283.1a 11Sep 
7793.9b 7959.9a 7340.4b 26Sep 

   Seed Rate(kg/h) 

10013.5a 8528.1a 11090a 15 
9203.3ab 7752.5ab 10772.3a 20 
7984.4b 7057.7b 9003.9b 25 

   Year 

10354.7a   2007 
7779.4b   2008 

   Planting Date(D)×Seed 
Rate(S) 

10813.8a 8236.5ab 13391.1a D1S1 
10090.7ab 7759.6ab 12421.6ab D1S2 
8874.0bcd 6831.1c 10916.9bc D1S3 
10390.6ab 8605.6ab 12175.6ab D2S1 
9843.2abc 7628.9ab 12057.4ab D2s2 
8209.7cde 7082.1bc 9337.3cd D2s3 
8836.1bcd 8742.2a 8641.2cd D3s1 
7676.2de 7868.9ab 7483.4de D3s2 
6869.5e 7259.8bc 6478.8e D3s3 
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summer. Third cut data in 2007 confirms this annotation (table 3). However with this interpretation it seems that 
third planting date (26 Sep) is inappropriate for red clover sowing in Shahrekord region because a considerable 
part of production in first year is redused. Data of other researchers showed that red clover produced the most 
forage in first year after establishment and yield were reduced in succeeding years may be due to low  reserve 
levels of root and infestations of pest and diseases (Smith et al, 1985; Zannanian, 2009).  
       Forage yield in cuts decreased with increasing of seed rates in 2007 (table 3). The most and the least of total 
yield were obtained of 15 and 25 kg ha-1  seed rates with 11090 and 9003.9 kg ha-1  respectively (table 4). Higher 
density of seedling and intensification of  intraspecific competition may be declined forage production in 25 kg ha-1. 
This trend also continued in the second year, although no significant difference was observed in second and third 
cuts for seed rates (table 3). Mortality of many plants during the time and reduce intraspecific competition could be 
the cause of this trend in second and third cuts in 2008.  Hall et al (2004) explained that increased seeding rates of 
alfalfa resulted in nearly linear increases in plant densities, Thereafter, plants in higher-density populations 
experienced higher mortality rates than lower-density populations. 
       In generally Two years results showed that the most forage yields were harvested of first and second planting 
date with 15 and 20 seed rates (table 4). Average forage yield of two years were about 10800 to 9800 kg ha-1 for 
D1S1 (first planting with 15kg ha-1  of seed), D1S2, D2S1 and D2S2 that these yield were high production and 
acceptable of red clover in a cold region. Although yield of these treatments were approximately 13300 to 12000 kg 
ha-1 in first year. Therefore sowing of red clover in 27 Aug to11Sep with 15 to 20 kg ha seed rates can improve 
forage production in this region and similar areas. 
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