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Table 2- Average two-year physical and chemical properties of farm soil before applying treatments

S SIS osate ey S aid S S e (Xo33) S35 Cash, S sl S Gas
(433 265625 pH et o3 Gravimetric water Soil texture  ( zsl)
0,
Soil e sl (e content (%) Depth of
organic . A b soil (cm)
carbon (%) Bulk (s Elzctr;ga_lt el b T
densit conauctivity oils (S35
(gcm'3) PWP
0.75 1.61 7.4 12 228 124 S"Ity clay 0-30
oam
05 1.68 7.3 11 224 12.7 S"Ity clay 30-60
oam
0.47 17 74 0.8 222 12.6 S"Ity clay 6090
oam
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Table 2 - Average of some climatic factors during the growth period of Berseem clover in the two years of
the experiment

(Lo53) 58 oo b Coshen) Sk (IS Bl ol s oLe
Relative Humidity (%) Precipitation (mm) Temperature (°C) Month
p3 Jl Jsl b ¢35 Jlo Jsl b ¢ Jlo Jsl b
Second First year Second First year Second First year

year year year

41.4 44.2 0 8.9 29.8 29.6 o

October

54.5 75.8 36.5 119.9 21.2 20.4 oLl

November
77.9 82.3 71 139.3 15.2 15.7 550
December
73.9 82.2 18 96.1 13.3 12.1 3
January
67.5 75.3 19.1 88.7 12.2 13.1 o
February
71.7 67.7 124.5 64.2 17.3 14.7 Ll
March

64.9 68.2 43.7 101.2 19.9 19.9 st



April

45.6 44 4 5.7 0.19 27.1 26.2 Cieus))
May

27.5 29.1 0 0 34.2 34.6 sls =
June
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Table 3 - Characteristics and quality of irrigation water used

J s 3 ) s S sl
o ” ’; i 0V S o) a5l 5 Lo slS il ("&"g -
H ’ Concentration of cations and anions TR e
P (0 5k (milliequivalents per liter) Electrical conductivity
(ds m?)
Soluble
substances
(parts per Cl HCO3  Ca™Mg™ Na+
million)
7.8 310 11 3.4 3.6 1.2 0.44
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Table 4- Two-year combined variance analysis of the studied traits in the first experiment

S osle 5 Sas Sabge s Slas als,lm O ;_;":TJ_{ 5 &ls sl e 3 ;{:L}f sl o s Shas 63131 am s Ol ks CL\A
FERNS Fresh forage 1000-grain Number of Number of Seed yield Degree of Sources of
yield weight seeds per inflorescences per freedom variance
Forage dry
matter yield inflorescence square meter
11.9527 739.767 0.019™ 643.637 3897.1™ 105337.0° 1 Ju
Year (Y)
0.295 21.131 0.082 6.949 15374.6 7974.3 4 Error.-
15945 146.843™ 1.044" 42.946" 617612.6" 879844.0” Cios S
Tillage (A)
system
1.629" 88.430™ 0.442" 16.268" 529.8" 13301.8™ 1 YA
0.425 21.709 0.060 4.192 12372.2 8875.2 4 Error =
8.138" 362.573" 0.005" 174.091™ 160882.2" 36891.9° S s
Seed rate (B)
2.750™ 186.683" 0.106™ 74.803™ 30893.2™ 6089.9™ 2 YB
1.416™ 0.145™ 0.255™ 104.080™ 171820.3™ 136193.2" 2 AB
1.899™ 113.530™ 0.059" 18.767™ 3752.9™ 13998.6™ 2 YAB
1.319 74.449 0.092 74.939 15756.8 9527.6 16 Error W~
13.71 12.96 9.86 17.11 17.07 9.08 CV (%) (4o 3) Ol uis g
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Table 5- Comparison of the means of two years of research in the first experiment for the studied traits

wle Sizosls s Slas Sabge s Slas (pf) <l 05 ;,;":Uf 53 als slaws G eSS sl (Cj_f}l:i/)tﬁﬁ) ok s Shes J
(LS /) (LS /) 1000-grain weight ~ Number of seeds per Number of Seed Year
Forage dry matter Fresh forage yield (an) inflorescence mflorescencets per kylﬂd'l
yield (ton ha'?) (ton ha'}) square meter (kg ha”)
7.798° 62.031° 3.093 46.376" 725° 1022° First Js!
8.950°% 71.097° 3.0472 54.832° 746° 1130° Second 5>
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Table 6- Comparison of the means interaction effect of tillage and seed rate for the studied traits in the first experiment

e 2 ;_isu.f slas (rjf‘,l.:f/)bﬁs) s Ses (rjfjl.:i) Sl SoosS e
Number of inflorescences per Seed yield (kg ha™) Seed rate (kg) Tillage system
square meter
5% o ;
764b 1203 30 Conventional tillage (CT)
866 1232 Mean - .SL.
594° 1009 20 S
598° 882° 25 :
605 919 Mean - .SL.
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Table 7- Two-year combined variance analysis of the studied traits in the second experiment
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Table 8- Comparison of the means of two years of research in the second experiment for the studied traits
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Table 9- Comparison of the means interaction effect of tillage and seed density for the studied traits in the second experiment
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Table 10- Two-year combined variance analysis of the studied traits in the third experiment
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Table 11- Comparison of the means of two years of research in the third experiment for the studied traits
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Table 10- Comparison of means of different tillage systems in the third experiment
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Table 11- Comparison of means of different seeds used in the third experiment for the studied traits
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Abstract

Background and Objective: Berseem Clover (BC) is a forage plant in the legume family, the cultivation
of which has attracted the attention of farmers in recent decades. The area under cultivation of BC for seed
production in the northern Khuzestan province is 1,000 hectares, which has shown higher yields compared
to other regions of the country. This region has a higher seed yield compared to other regions of the
country, and due to the high seed quality, it has long supplied the seeds needed by different regions of
Iran, especially the northern provinces of the country. According to research conducted at the Safi-Abad
Agricultural and Natural Resources Research and Education Center in Dezful, the best recommended
planting date for BC in Khuzestan is mid-October. However, due to the presence of summer crops in most
farms in northern Khuzestan and their harvest in November and December, BC planting is usually delayed
in these areas. Additionally, early autumn rains and the inability to prepare land after rainfall further
contribute to delays in planting BC. In addition, early autumn rainfall and the inability to prepare land
after rainfall usually cause further delays in BC planting. On the other hand, in Khuzestan, unfortunately,
the wheat-corn or wheat-rice monoculture system in most agricultural lands and the failure to plant a
legume plant such as clover has caused a decrease in soil organic matter, a decrease in wheat, rice, and
barley yields, weed spreading and diseases, and a decrease in water productivity. As a result, in order to
restore soil and water resources and have a sustainable agriculture, the use of conservation agriculture can
play an important role in protecting soil and water resources and production sustainability. Therefore, the
present study was conducted with the aim of investigating the possibility of late planting of BC with NT
method on the forage and grain corn residues (the dominant summer crop in northern Khuzestan) in the
conditions of northern Khuzestan to include berseem clover in the rotation of the region.

Materials and Methods: This research aimed to evaluate the feasibility of delayed planting of BC
through three experiments (with different planting beds) arranged as split plots within a randomized
complete block design with three replications at Safiabad Agricultural and Natural Resources Research
and Education Center, over two agricultural years (2019-2020 and 2020-2021). The three experiments
included: BC planting after summer fallow on the recommended planting date for BC (Experiment 1), BC
planting after harvesting summer forage corn (Experiment 2), and BC planting after harvesting summer
grain-corn while preserving residues (Experiment 3). In each experiment, the main factor was two tillage
methods: conventional tillage (CT) and no-till (NT), while the sub-factor consisted of three seeding rates
including 20, 25, and 30 kilograms per hectare.

In two years of experiment, a suitable plot of land was selected from the fields of the Safi Abad
Agricultural Research and Education Center in Dezful and two-thirds of it was allocated for planting corn
in the first month of August and one-third for fallow. For CT method (first experiment), land preparation
including plowing, disking and leveling and for cultivation a modified Barzegar-Hamedan planter with
three rows on a 75 cm ridge was used. However, in the second and third experiments without land
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preparation operations, BC was planted on 75 cm ridges with a No till planter (at the studied seeding
rates).

The planting date in the three mentioned experiments was in the second decade of October (the traditional
planting date of the region), the third decade of November and January, respectively. In the third
experiment, due to the delay in corn harvest (corn harvest in the region is also delayed from December to
January due to high moisture content of corn grain and possible rainfall), it was not possible to harvest
clover forage and sward, but in the first and second experiments, was sward twice before sowing. The
measured traits included BC seed yield, the number of seeds per inflorescence, the number of
inflorescences per square meter, thousand seeds weight, and the amount of fresh and dry forage produced
BC. After conducting the experiment and obtaining data related to the desired traits, variance analysis was
performed using SAS software (version 9.2) and the means of the studied treatments were compared using
Duncan's multiple range test at a probability level of 5%.

Results: Before performing the combined analysis of variance in the first experiment, Bartlett's test was
used to ensure the uniformity and homogeneity of error variances in the two years of the experiment. The
results of the Bartlett test for all studied traits indicated the homogeneity of experimental error variances.
The results of the three experiments showed that NT in the first experiment caused a 34% decrease in the
BC seed yield. In the second experiment there was no significant effect on the BC seed yield, and unlike
the first experiment. In the third experiment NT method increased the BC seed yield by 66% compared to
the CT method. The results of the effect of the seed rate on the seed yield in the first experiment showed
that the highest seed yield (1139 kg/ha) belonged to the treatment of 25 kg of seed per hectare, but in the
second and third experiments different seed rate did not have a significant effect on the BC seed yield.

Conclusion: The results showed that direct sowing of BC in the residues of summer crops such as corn
and rice, which are harvested from November to January, in addition to increasing the yield of BC seeds,
was also effective in preserving soil organic matter, speeding up planting operations, improving the
physical and chemical properties of the soil, preventing soil erosion, maintaining soil moisture, and
reducing planting costs. Therefore, considering the advantages of the NT method, it is necessary to change
the tillage system from CT to NT with residue preservation for the sustainable development of the
agricultural sector in the Khuzestan region.

Keywords: Berseem clover, conservation agriculture, Seed rate, seed yield



