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Article Info ABSTRACT
Article type: Background and Objectives: Berseem Clover (BC) is a forage plant in
Research Full Paper the legume family, the cultivation of which has attracted the attention of

farmers in recent decades. The area under cultivation of BC for seed

Article history: production in the northern Khuzestan province is 1,000 hectares, which has

Received: 03.15.2025 shown higher yields compared to other regions of the country. This region
Revised: 06.02.2025 has a higher seed yield compared to other regions of the country, and due
Accepted: 07.14.2025 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
Keywords: to research conducted_ at the Safi_—Abad Agricultural and Natural Resour;es
Berseem cllover, Research and Education Center in Dezful, the best recommended planting
Conservation agriculture, date for BC in Khuzestan is mid-October. However, due to the presence of
Seed rate, summer crops in most farms in northern Khuzestan and their harvest in
Seed yield 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.
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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 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,
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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.
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Table 1. Average two-year physical and chemical properties of farm soil before applying treatments.
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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.

(A253) 158 ood Zasbs o) (S5 (1S L) Sl 4o
Relative Humidity (%) Precipitation (mm) Temperature (°C) ole
35 Jl Jsl J 35 Jl Jsl e ps3 b Jsl Jl Month
Second year First year Second year First year Second year First year
41.4 44.2 0 8.9 29.8 29.6 *
October
oLl
54.5 75.8 36.5 119.9 21.2 204 ’
November
]
77.9 82.3 71 139.3 15.2 15.7 2
December
73.9 82.2 18 96.1 13.3 12.1 ¢
January
67.5 75.3 19.1 88.7 12.2 13.1 o
February
. a 1
717 67.7 1245 64.2 17.3 14.7 _
March
64.9 68.2 437 101.2 19.9 19.9 S
April
N
45.6 44.4 5.7 0.19 27.1 26.2 s
May
-
275 29.1 0 0 34.2 34.6 g
June

VAY



VYE+& & b)lows XY 2,99 u51$9 ui cblos duMSr’

G 2wl oS S8 S E eslial s
Sk il b ocils b obejas (5,58
v s culs @)U b8 e oS s
'@)U) S PSR 53 S 4 el sL ui.{uj
plil (53 5 OLT pom ans (adlave pyje IS
SN T B
Cusby s w4 g aden s o0 clls ) @3
S3lebe 5s b b el 50l 5 <3 wils oYU
3ok absle il OISl (6,5 o s 63 1
o33 5 dol a3l 55 Js St s ol nor
S SRS Sl S Al Sl ol poer Jbss
sy g Slio dadisel Clily 3l ey 8 S
xS 5 wils slaas Gl 5 Shs ol
Ulye 5 wls)lis O3 e S 38
Seslizal b 5 o Soslul gl g Sax 5 i sle
73 ooboly s (WY i) SAS ikl 5
oSl Glawlstin O3l gy 4 bapSile amglie
Sboles b sles 5 plal ds s 0 Jlezs| < o

23 S oy e el 51 S iyl Sl
SKen 5 S Okl sl sl b
Osadl 31 epilsl Jlo 53 o Uas sla bl
bl 00 5 Jeols El A eslinal Sk
B3 Sen Sl o 20 Slio den ol
S el s s bl glast gla bl
WJlo i as sl olis dlugs S, Guilyly 4
3 S slaas 5l e s 3y 50 Dlis den
(& Jgdr) 251 Db sms wlajlin O35 5 mpe e o
5o als i (Ao V1) LA 5 Ses S(s
o3l 5 Shas 5 (Lo yn V) Sabgle s Shas (o3l IS
ez @ Il Jlo Sl i s Jlo s abgle 2

VAL

oo ol Jele eds oL bl aw s
SoasS o 5 (CT) g o mlas 55 55 (555581
9 Yo ¥ VS\JJ dw )‘ oalaul Jf«fe JAL& E) (NT)
e L) e SAE A SG e SLS T
0T o 33 5 ORIl e aakad G lesT L
&TMQT ﬁy&jelﬁ}‘.ﬁjﬁ J}‘)J Q)S ALY
DA CUS G o) A S el ol
53 AL L e e L CT Slas 53 o
w-\.&&.}w &.WJ“J ‘L;WS‘ULA ‘&-wv-;.} d}f
5 Sl e mle VO Lol 4 baass s> O
Wil L8 ot b e s sy a2l (S
e oOlle 05 NT Sl s S0l Jb as
Srole VO slaaily (o) pomn SAd (e
L (sl 5 gl ke @)3) 3 iS5l sl L
bJujJL: 6[.%('5‘}.; L ))}LSB;;’ )lS‘_;E;- u:"':’L"
Ol Sde 5 Gl gr Do 4 okl A 2ilS
Sl sy 0Ly bl sl S s ¢l ol
A u,:.alj 33 wltag, ooll s 5l eslial 3,40
Y J_gJo— B oslai! S48 UT c,.::.:S 9 L‘h‘_;}lﬁ
A gl L;)LJ 593 el ol esls QLS
S s s SE ) e S ek
S Kl )‘ 43‘)'}) O gl s LSUM.)‘J A
Soe Ver dol js a5 Ll g il 3 34 50
A a8 il 8 o5 sl e Sl
Sl VO ain VY Lls ilesl o 5 s
OS Gl cllK iy s LS sg e T b o
oo Ol A slacde J s gl dd e gols
Ol 0 i e <OVE sn 5 01 SI5L iScale
e 35S Olpe A el HUSKs s 2I) 5 Y
Slind oSS Yor (St Ogail mls bl
S LS s S 3 el oSS Ve p—:ij*‘T

e odet 2SS L Ol 5ol 3 S O sen



Ol o2 g (J9950 cmigud (deton! ] w jiud 3 Sdos 1 (55595 B o CuiS K1

2 S VL ek psl  able o sl oL
e S e slse sl Com e Jl Lo
gl S e slacale C;)ﬁ o J S 5l cales
S ole aikas ol QLS ple gl Cunss
5o Sl e oS bl oy Jaab Gl &S

bl L)

Casbs s 8L Bl Bl 5 5 (0 Jpd) il
DAed ol Mg s phaey A, gl (s ol
o) o5 Jol Jl Sl sasles o5 Jl 53 s 2
33 53 Iea gles SSle SWIoslss wi, de (Y
53 SALL sl sl 5L Ol (el dla
Gro oo VYUY 5 VWA C5 5 0) £33 3 Jsl JL

il oS el b, Al s el LS

el 3,90 ‘_;)Lﬁi ;'Ji C..:&..S} UA;}L}—" d_;.k’
Table 3. Characteristics and guality of irrigation water used.
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Table 4. Two-year combined variance analysis of the studied traits in the first experiment.
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Table 5. Comparison of the means of two years of research in the first experiment for the studied traits.
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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.
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Table 7. Two-year combined variance analysis of the studied traits in the second experiment.
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: - seeds per inflorescences Seed yield
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* * ns il ns * JL‘"
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Error
S3osSL
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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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yield (tonha®)  yield (tonhal)  weight (qr) . S°edS Per inflorescences (kg ha’)
inflorescence  per square meter)
|
8.504° 72.013° 3.027° 42.406° 745° 932" J
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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 12. Comparison of means of different tillage systems in the third experiment.
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Table 13. Comparison of means of different seeds used in the third experiment for the studied traits.
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