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Table 1. Meteorological data obtained from the Gorgan airport weather station during two years of experiment

Me;:::\loz::;‘;ata ::r Nov Dec Jan Feb Mar Apr May Sum
2S sles °C 2020 9 -1.3 -1.6 -2.8 -0.3 -0.3 7.7
Minimum temperature °C 2021 0.5 -3.9 -4.5 -4.9 -6.2 0.8 10.2
sty Sl °C 2020 26.9 225 24 30.1 25 28.7 34.6
Maximum temperature °C 2021 347 16.5 27.9 30 33 36.1 428
xSbe sles any, °C 2020 19.8 154 14.7 15.6 17.8 17.7 25.6
Mean of maximum temperature “C 2021 224 12.7 13.6 16.2 14.6 23.6 28.1
xShe sl 48 °C 2020 9 4.7 2.8 1.8 5.7 8.2 13
Mean of minimum temperature “C 2021 94 3.5 0.9 25 2.2 9 144
oSbe sles °C 2020 14.4 10 8.7 8.7 117 13 19.3
Mean of temperature °C 2021 26.5 8.1 7.2 9.4 8.4 16.3 213
ook Llade mm 2020 106.1 8.1 115 84.4 57.4 118.2 39.8 425.5
Precipitation mm 2021 24.4 37.2 21.9 25 72.3 16.8 13.8 211.4
Sl 5s, sl 2020 10 4 6 9 10 16 13 68
Rainy days 2021 4 7 3 6 8 7 7 42
olaisy o, slows 2020 0 3 4 9 1 1 0 18
Freezing days 2021 0 6 11 8 12 0 0 37
S lade mm 2020 49.1 27.2 28.1 36.9 47.6 47.1 117 353
Evaporation mm 2021 63 20 275 39.3 374 101.1 145.3 433.6
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Table 2- Results of nested ANOVA for dry yield and plant height based on two years data in Iranian clover
genetic resources

xle  Source DF MS
Dry yield Plant height
Ju  Year 1 1950.5** 130.5**
V sls  Errorl 63.7 0.54**
xS Species 7 608.7** 46.1**
WS s S wges  ACCESSION(SpEcies) 10 124.7** 1.3**
«5 o Jl  Year*Species 7 262.2%* 4.8**
w8 J3ls S wiges o Jlo YeEAr*Accession(Species) 10 193.3** 11>
Y sls  Error2 68 63.8 0.34
Elpis cu e CV%0 19 24

** show significant differences at 0.01 Tevel
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Table 3- Comparison of means based on Duncan test for dry yield and plant height in two years in Iranian clover

accessions

58 G g0 0)let S/ S S Sas s e oS gl
Species Accession No Dry yield Kg/ha Plant height (cm)

VIl Y I ole Sl s oo Ve v Il oile

Yearl Year 2 Mean CV % Year 1 Year 2 Mean
T.alexandrinum  50TN00454 6911.4 ab™ 4285.7abc  5520.5% 33.2 191.12 110.62  150.82
T.alexandrinum  50TN01203 6399.9 ® 48150 % 5579.3% 20.0 194.42 99,32 1462
T.alexandrinum  50TN01204 6081.6 ¢ 4438.9c 52280 abc 22.1 175.0%¢ 11232 1436
T.alexandrinum  Gorgan check 5008.2%cd 502933  5018.72¢ 0.30 139.4¢  107.0%c 12324
T.alexandrinum  Tolidy Karaj 4664.5b09  4351,33¢ 45079 bede 4.90 151.9%d  108.6%  130.4b«
T.alexandrinum  TRIF45 IPK B25  5751.0 3¢ 5694.5 2 5722.8¢ 0.70 188.82  90.3bcde 139 60c
T.alexandrinum  TRIF47 IPK B24  4064.5°%"  4038.6 %4  4051.5bcde 0.50 149.1%4  86.6%%€  117.7¢
T. diffusum 50TN01443 3630.0¢"F  3237.9bcde 343711 dfo 8.10 82.4¢f 59.2f 71.1¢
T. diffusum 50TNO01444 2130.1¢9 2843.2 cde 2473.89 20.3 60.89 55.219 59.3f
T. echinatum 50TN00708 5008.2 abed 5027.6 % 5017.9 abe 0.30 92.4¢ 58.3f 75.8¢
T. echinatum 50TN00864 5615.12bcd 2467.0 % 3881.500f 55.1 94.3¢ 49.2fh 72.2¢f
T. resupinatum  50TN00139 7179.32 19104 ¢ 4124,1bcde 82.0 176.3% 75.6¢ 126.2 «d
T. resupinatum  50TN00250 5246.8%cd 42367 3¢ 47415 acd 15.1 19218 9223cd 1423
T. resupinatum ~ 50TN00775 6010.53c 37426 %  4809.7 ¥ 32.9 196.0 @ 81.2¢%  138.9%c
T angustifolium  50TN01548 3792.9¢%f  3054.3bcde  3413.6 9 15.3 69.37 52.9fdh 61.2f
T. incarnatum Alborz 5262.8 acd 2063.0 ¢ 3478.9 dfo 61.8 81.4¢f 41,99 69.1°¢f
T. lappaceum 50TN01238 331867 3119.7 bede 32184 0 4.40 90.5¢ 39.9" 65.5¢f
T. purpureum 50TNO00555 3660.3%f  3328.7 bede 3492 6 defo 6.70 76.0 0 51.9h 64.1¢

el 10 Cla.. 53l e Ol samoplid st p s alie 8 Gy > *
*: Different letters in each column show significant differences at 0.05 level

Olnl Joads (Lraigs )5 Jlu S 4y (2alS )0 Bl gl 9 Sl 3 o Wlao (gl (SIS gy 4 (rSleo d Lo gl - F Jgur
Table 4- Comparison of means for dry yield and plant height in two years in Iranian clover species

FURY Sia s Sas oS gl
Species Dry yield Kg/ha Plant height

v J v JL il T v Ju v JuL il

Yearl Year 2 Mean CV % Year 1 Year 2 Mean

Trifolium alexandrinum 5513.6 %" 4650.7 @ 5356.9 &* 12.0 169.32 10192 133.52
Trifolium angustifolium 3792.9 2c 3054.32% 3413.6 bed 15.3 69.3°¢ 52.9b 60.9°
Trifolium diffusum 2830.3°¢ 3037.3% 2932.91 5.0 71.2%% 57.2b 64.0°
Trifolium echinatum 5307.32 3634.6% 4431.5%¢ 26.5 93.3° 53.6° 72.1°
Trifolium incarnatum 5262.8 2063.0° 3478.9 bed 61.8 81.45 419" 60.0°
Trifolium lappaceum 33186 3119.7% 3218.4« 4.4 90.5 39.0 62.7°
Trifolium purpureum 3660.3 ¢ 3328.7% 3492.6 b 6.7 76.0% 51.9b 63.4°
Trifolium resupinatum 6120.02 3210.22 4548.8 44.1 188.0¢2 82.82 130.1¢
Mean 5052.2 4006.9 4529.6 39 128 75 101.5

ol 10 CL 23 ol fme BVl samsglas alae L2 Gy -
*: Different letters in each column show significant differences at 0.05 level
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Abstract

Berseem clover (Trifolium alexandrinum), is one of the most important imported species of cultivated
clover that cultivated for many years in the south and north of Iran. To increase the diversity of clover in
agricultural systems, the genetic resources of annual wild clovers have been collected and evaluated over
the past years in Iran. But, the reaction of these resources in semi-humid temperate regions of the north of
Iran has not been investigated the forage production. For this purpose, 17 accessions of clover from eight
species, including three cultivated species as: T. alexanderinum, T. resupinatum, and T. incarnatum; and
five wild species of T. angostifolium, T. echinatum, T. diffusum, T. lappaceum, and T. purpureum along
with the local cultivar of Berseem clover were cultivated and evaluated based on randomized complete
block design with three replications, over two years (2018 and 2019) under rainfed conditions in Gorgan,
Iran. The required moisture to the plant was provided by natural rainfall. After harvesting, the dry forage
yield of each plot was calculated and the data of the two years were analyzed using nested ANOVA and
mean comparisons were made using Duncan’s test. Results showed a significant difference among the
species for forage yield. Forage dry matter yield ranged from 2063 kg/h in T. diffusum to 6120 kg in T.
resupinatum, respectively. Based on coefficient of variation (CV) and fluctuation of forage production
over two years, T. resupinutum and T. incarnatum had the highest and T. lappaceum and T. purpureum
had the lowest forage production and CVs. This study showed that the genetic resources of Barseem
clover available in the Iranian National Plant Gene Bank, as well as accessions of 50TN00250 (Persian
clover), and 50TN00708 (T. echinatu) could be used as direct cultivation for forage production in the
northern regions of Iran within the range of annual precipitation (212-425mm). But, the wild clovers
50TNO00555 (T. purpureum), 50TN01238 (T. lappaceum), 50TNO01548 (T. angostifolium), and
50TNO01443 (T. diffusum) due to their low CV in different rainy conditions and their low yield, need
further breeding researches for improve varieties in northern regions of Iran.
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