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drrigation) evaporation pan
sl oo bl s S5 | e o s 1Y ol 55l
Ts No) drrigation) Irrigation based on 120 mm evaporation from
drrigation) the evaporation pan
LI T o peduss SISl e phoglao Ae ulal 5T
Te No) Irrigation based on 80 mm evaporation from the

drrigation)

(No irrigation)

evaporation pan
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Table 2- Physical and chemical properties of farm soil

S Gos

acyjo ,\T )5;-:; P s K by % sl e SB el 2L pgate o2
Depth of o (mg.kg™) (mg.kg™?) pH (dESTD Soil texture Bulk density (gcm?)
soil (cm) '

0-30 0.06 3 165 7.4 12 S"Itg’a%ay 161

o )los Jlael oo 51 calizee (slajlass ;0 lagg Lol G, 5 slass =¥ Jgu
Table 3- The number and date of irrigation in different treatments since the application of the

treatments
Slos ﬁﬂ:‘b;‘l’a:f Sl sz ,b
Treatment irrigations Irrigation dates
T1 5 CYIYIA=C)IYIYe = ) IVIVY (23S z9l ) IYNY —( 235 g9, ) VY
(*) May 30-(*) (*)- May 20 May 13-May 3 (peak of flowering) April 19 (start of flowering)-
T 4 CFYIYIY = CF)IYIYY —( R3S 9l ) IVIIY — (23S g9 ) [N/ ¥e
(**)- May 28(**) May 17-May 3 (peak of flowering) April 19 (start of flowering)-

T3 3 CFYIYIN =CF)IVITY = (R3S £9,0) [V ¥e

(**)- May 28(**) April 19 (start of flowering)- May 17
T2 4 COIYIR =) IVIV o= (F) IYIVY (235 z9!) IVIIY

(*) May 30-(*) (*)- May 20 April 19 (start of flowering)- May 13

T5 3 %) VIV =) IXIYY —( 205 z9) YV

(**)- May 28(**) May 17-May 3 (peak of flowering)
T6 3 )V IVIA =) IYI¥ =) IYITY

(*) May 30-(*) (*)- May 20 May 13

bt SaSlgried (oo U 23 S ) 51 o K283 51 o e shen A sl 2 5,000 %)
(*): Irrigation based on 80 mm of evaporation from the evaporation pan from the peak of flowering until the physiological
maturity of the seed.
2 (Saiels b (Shms; b (208 gl 5l et S 5l s e ee VW el (g Lol 1)
(**): Irrigation based on 120 mm of evaporation from the evaporation pan from the peak of flowering until the
physiological maturity of the seed.

WA el)y Jlo o Gagiy sl doe (ulitlen slo a3l (S eSle —F Jgu
Table 4- The average of some meteorological indicators of the research farm in 2020-2021

o i Sy e Sb e e, il loo ST oo Jola>
oo Cumulative Rainfal.l Maximum M.inimu.m relative Maximum Minimum
Mount eva(p)n?rrﬁ;lon (mm) relatlv%;:)l)Jmldlty humidity (%) temperature (o) tempzoeg?ture
October - 215.3 0 72.2 22.6 37 18.8
November L1 1171 16.3 82 32 21.7 12.7
December 3 78 50.5 88 37 258 104
January ¢» 37.1 68.9 93.6 55.4 16.9 7.1
February :,os 445 188.5 94.5 58.8 17.9 9

March il 101.6 6.1 87.9 37.9 247 8.7
April a5, 152.7 38.7 89.3 37.9 284 13.8

May cozgns)| 256.4 55 70 194 37.2 20
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Figure 1- Average daily evaporation and cumulative rainfall during the crop season of Berseem

clover
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Figure 2- Amounts of water consumption of irrigation treatments in Berseem clover
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Figure 3- Comparison of the studied treatments in terms of seed yield traits and water
productivity
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Table 5- Analysis of variance (mean squares) of yield and yield components of Berseem
clover in different irrigation schedules

ol oSk.Mean of squares (MS)

o5 & ySlos
JRCPH TR et Spes  JEsalselay ool ol
&3 (csls s 95 as s o Ero o
SOV. af  cI ¢ (Seed Number of
over straw ield) 1000-seed  Number of seeds .
yield y : Py inflorescences per
weight in inflorescence 5
(harvest m
date)
Rep,! 55 2 2428712™ 100325™ 0.004" 30.9m 48269"
&bl aaliy
5 1838310™ 224529™ 0.059" 15.22™ 123904™
Irrigation schedule
Errorts 10 259785 25504 0.014 19.48 13230
C.V.0) Ol puii <o po 94 15.7 3.7 9.8 16.2

TN 9710 Glas Jliml o ;o o pixe ol a4y s g % Gl gxe e NS
ns: non significant, * and ** significant at the 5% and 1% probability levels, respectively.

Skl la aslipy ;o (w3550 Slio K00 5 pop yod 3 Shoe (Slasyo (12Silo) il g 433205 =0 Jguar aolo]

axdlas o)}o

Continued table 5- Analysis of variance (mean squares) of Berseem clover yield and other
investigated traits in different irrigation schedules

Jlas! 31 Jub adsle i ool

; adgle i ool JS »
i polie 4’.)'i EANCPLLE (o ez 3a) (P 5 £9 e Jsl (32 Eg02xe) Hlowd 3 duoli 098 & ]
&3y Water The forage dry matter before Seed ™
productivity Total forage dry vina th h €e q
S.O.V. v matter (sum of applying the treatment (The germinability see
df (kg.m?) : sum of the first, second and hardness
four cuttings) . .
third cuttings)
Rep,|,5 2 0.007" 2540671 1876" 0.02"s 0.02m
4ol
&kl . o
0.011 1623924 18836™ 0.002ms 0.002ms
Irrigation
schedule
Errorks 19 0.003 245898 32568 0.010 0.010
21.2 4.2 2.8 149 21
C.V.%)
TN g1 Glas Jleizl mhaw 1o o Lo a4y w9 % Ol Sme 2 NS

ns: non-significant, * and ** significant at the 5% and 1% probability levels, respectively.
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Table 6- The results of comparing the average yield of Berseem clover and other

investigated traits in different irrigation schedules

o o8 0 ySlos

o 0 Slos

als 515 o 59

550 ails slaxy

o 30 oy 3T U5 ol

Irrigation Clover straw Seed yield 1000-seed Number of Number of
schedule yield (kg/ha) (kg.ha'") weight seeds in inflorescences per
inflorescence square meter
T1 6343a 1273a 3.037c 47a 900a
T2 5909ab 1208a 3.308bc 47a 843ab
T3 5596ab 884b 3.080bc 45a 623c
T4 5649ab 1237a 3.19bc 45a 869ab
T5 4773bc 908b 3.285ab 41a 669bc
T6 4207¢c 577c 3.397a 46a 366d

Duncan test.

A5l e bl e iglds auo o iy Jledl a0 (S5l yge3T elesl  alie g 6lls sla Sl (g Ho 50
Means in each column followed by similar letter(s) are not significantly different at 5% probability level based on

-% Jaus asldl
Table 6-- Continued

Jles! 51 18 adgle iz oole

oleol sl NP gl S osle JS o iy 4l og3 I T

Irrigation Water productivity Total forage dry The forage dry matter Seed ha?’fii(:zss

schedule (kg.m3.hat) matter (kg.ha?) before applying the viability (%) %)

treatment (kg.ha)

T1 0.3ab 12735a 6392a 7la 29a
T2 0.31ab 12224ab 6315a 69a 3la
T3 0.3ab 12076ab 6480a 67a 33a
T4 0.35a 12079ab 6430a 63a 37a
T5 0.28¢c 11320bc 6547a 69a 3la
T6 0.2c 10667c 6460a 67a 33a

Duncan test.

5l 0 b jlo e iglds auo s gty Jledml mlans [0 (Sl fyae3l elasl  aslie B9 > slls sl Sl (ygiw o 40
Means in each column followed by similar letter(s) are not significantly different at 5% probability level based on
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Table 7- The results of regression analysis of variance between yield and components of
Berseem clover yield

(Factor) Jole (df) ol3T azy0 (mean squares) wle yo ¢ySibeo
(Regression) ¢yguw 5 6 282637
(Residual)euslosl 11 1137 ™
(Total) ys 17

TN 10 Glas Jlasl mhaw o s Soe o 54 %
ns: non significant, * and ** significant at the 5% and 1% probability levels, respectively

# ol S e NS

o Syge Sl 5 prwp Hond yd 0 Shes (m oole G I Sloce o —A Jgu
Table 8- Simple regression coefficients between Berseem clover seed yield and investigated

traits
wlie Og Sy a pd 3 bl glas
Traits Coefficient of regression Standard error
Sl g Lo 50 yowd ol o ,Slos 0,045 -0.069
Clover straw yield (harvest date)
ol 09 275.2" 84.8
1000-KW

TS 30 il oluss
Number of seeds in inflorescence
@00 53 o231 IS sl 1.29" -923.2
Number of inflorescences per square meter

18.5™ 3.35

<l Sy g_é“)lf 39.4™ 219.1
Water efficiency
7 Sl sl ddgle i o3le JS -0, 0118™ -.00589

Total forage dry matter (sum of four cuttings)

TN g1 Glas Jleizl mhaw 1o o Lo Gl a4y g % Ol Jee 2 NS
ns: non significant, * and ** significant at the 5% and 1% probability levels, respectively.
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Abstract

Berseem clover (Trifolium alexandrinum L.) is one of the forage plants that can
play an important role in adjusting the planting pattern and crop rotation. The North of
Khuzestan is the most important area for the production of Berseem clover seeds in Iran
and irrigation scheduling (1S) has a key role in Berseem clover seed production. In order
to determine the most suitable irrigation based on the phenology of Berseem clover and
its effect on seed yield, an experiment was conducted as a randomized complete block
design with 6 treatments and 3 replications in Safiabad Agricultural Research and
Education and Natural Resources Center in cropping season 2019-2020. Treatments
were applied based on irrigation or cessation irrigation at the beginning of flowering
and maximum flowering, and then applying irrigation from the time of maximum
flowering to seed maturity based on 80 or 120 mm evaporation from the class A
evaporation pan. Results showed that the irrigation schedules had a significant effect on
the total weight dry matter of forage production, clover straw yield (seed harvesting
time), thousand seeds weight, number of inflorescences per square meter, seed yield and
water productivity of Berseem clover (P<0.05). The results showed that imposing
drought stress at the start of flowering and irrigation at the maximum of this stage as
well as that irrigation after 80 mm evaporation from a class A evaporation pan between
maximum flowering until seed maturity is suitable irrigation program to achieve the
optimal seeds (1237 kg.ha') of Berseem clover and also the optimal consumption of
irrigation water (3521 m3.ha). It was also found that the maximum flowering stage in
Berseem clover is the critical stage in terms of water in seed production fields, and the
elimination of irrigation in this stage leads to decrease in Berseem clover seed yield by
50%.

Key words: Berseem clover, Deficit irrigation, Forage crops, Seed harvesting.
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