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B Precipitation in 2020-2021
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Fig. 1. The average monthly rainfall and temperature during the growth period
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Fig. 2. Main effect of sowing date on number of seed in pods. Means having similar letters, have no significant
difference at 5% probability level by LSD test (LSD value: 0.231).
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Fig. 3. Main effect of ecotype on number of seed in pods. Means having similar letters, have no significant
difference at 5% probability level by LSD test (LSD value: 0.266).
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Fig. 4. Main effect of ecotype on 1000-seed weight. Means having similar letters, have no significant difference at
5% probability level by LSD test (LSD value: 17.48).

59> 4253 S8l 5 S (5 Az b dgde cadyST Yoo
e cnl @ g ools alfl 1) 993 Sis (59 piien o,
ooliitul oS jo iy o Shes izl adss sl laee Ll 0
Jbw oy Jrad (b s 58 sled 092y Sl 055 aige
2)93 Jsb (Al a2 50 9 olS S (G589 com Jd
S M shils Jol Jlo 5o 685 cnl g, cnl 5es S i,
D25 ) 5ol oo 3ud BME o iy ails gog90> U g
I N VPUIRPE NN ISR
i S8 g 0B S0y glay 5 iU Wilgs e a8 cllile
st 2lor g O Laulyd o mlie 5l gl o0 50 o8 0

sl

lep plasl Sl o Slos
placl Siz o ) Sloe ol Czgo cilS o ,._>L
9 LS )0 2,5 ¢ LS YIVEIY) (5 5aS aSh9o6 0 0l olon
plasl Sz o, Sles (LS )0 0,56l YVER/Y) o i
L g ool YF 5 Coigns,l 4 ctls o)l 5o aud 5 4 2lgo
Sy (0 JSi) acal sy (00,0 VO g0 DS
Iy e plosl S_is o, Sl e o aiawl el &6
Sl Geizmen g olS (ciag) 0599 Jsb Rl 4 plg e
30 leo pladl iz o Sloe yiol38l ols Cons dasgs e
Slage, slhass (aalydl 5l ik Ve acil cosls gl
G 0 4 Il 10 00,5 o yiiey absle 0dgi 5 iug,

\al

&l o ySlos
Jolite Slas ols las Lioley] slaesls il g 4y
V Jleis] s (o adils o ) Slae 1 CdsST g cllS b
5o adils o, Slos (s yiion () Jgaz) 99 )‘é‘é_l.x.a Aoy
3 o3 Ll acs Jols sl cosls &b g dgeiee oussS]
30 G0, Y g VY Cldl Cmgo i 4 o8, (pl cllS
plaad 3o gl 08, (V Joaz) ol (gam il slagm )b
e ez e o |y s o Sle o eSS slag )b
Dol Cl e go pow SilS U Gl ol o clls
L apgi il o3, 45 (slaigFan ad i ez 2 0 Sles
cdlo 1y adily o, Sloe op S LSy 0,54 LS AYA/Y
Wig o B olaw mels 5 b sl clls o ).ob FLERVY)
— 5o 98 el o aldY e v v 59 5 BME o il Sl
SO cdled ass ails o Slee (Faraji et al., 2006) sqs
aQ Lol GEW éng.o )l L“’QT oolaiul 0950 g GQLS AC gone
Oly8l g 0 S e (6 iy oolaul miais 5l g 00,5 gl
asls i 0, Slas 4y yomio olS jo e 5l eolarwl Lol
by a5l e g 5l agie GedsST Az ST ol valss
e 0 &l slass g &g ;0 A S slawxs Lol oy L0955
Ea—dge ol aS cils 10 locadsST 4y Cad (g i
0yt Sdlyyd (6l SulB) (97 sy g0 S0 4 et DS
sls M‘P ‘5)...«:;5 FHEA R *OJ9 FHK) 9 0L )—HM-A—‘ 03,9



FE-FY amio dF¥ Jlo 6l F (0598) Lo / 3 331 g0 (G g 39 /..ol Gy )b i1 £5,9LES 9.3 135 youm0

3l &jlym a0 g S Fu b e 4y (S ol 4 o,
5y Slae o jlo e iuljdl axs o (Din et al., 2011)
| acis 0,5 olS Sl plail Sis

4_3 A”A’ 5 Ol_a (o)
bl b s o 0 plySon ) o et slag )6

a3 5 gy by 0,90 (b Zagh ) g Les a5l e

Bl Cans

a

4000 (3746.1)
3600
3200
2800
2400
2000
1600
1200
800
400

Shoot dry yield (kg hr")

oRl8l sl 098 Jobo el 1 ogdle un slacdls
oS wgid plenly ol g eiis Gial3l g Ol az o
SLeT y0g5 ol (2adS 5 00,8 5,55 5 wily sl b g
S Adgi 5 gy 9y Sl 65T Loy g 005 oo
5 Lo 350 50 stelie @S @ 5 Glale Koo o)ls adgle
(Bhandari et al., 2018) o8l caws ely; HllS ple
Sl w35 2 5L 9550 slajg, slass a5 Sl oads (5155

a
(3112.7) (3176.7)

14th March

6th April 29th Apil

Sowing date

70 Jloso!| g 53 HIo e M| A8 alive Bg yo .oilS gu,b Lol 51 Wil co olgn plail Sis o Slos -0 S
bl o0 (LSD value: 446.1) LSD (49031 wlw!

Fig. 5. Main effect of sowing date on shoot dry yield. Means having similar letters, have no significant difference
at 5% probability level by LSD test (LSD value: 446.1).
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Introduction

Due to the increasing population and consequently the need to supply the protein needed by the country
through the production of livestock and also the importance of maintaining soil structure by creating the right
crop rotation in agricultural fields, research on forage plants is inevitable. One of the methods to increase soil
fertility and increase crop production is to alternate the plants of legumes in the fields. Pomegranate is also
used as a source of protein in livestock and poultry feed and can be used as dry fodder, green fodder and
straw for cattle and sheep. Because the organic matter in kelp forage (carbohydrates, proteins and fats) can
be catabolized in livestock and used as a source of energy, kelp fodder is important in providing the minerals
needed by livestock.

Materials and Methods

In order to study the effects of sowing date on seed and forage yield of four local and foreign Lathyrus sativa
L. ecotype a field experiment was conducted at Shahriar, Tehran in 2021 growing season. Experimental
treatments were arranged in randomized complete blocks design with factorial arrangement with three
replications. In this research sowing date were in three levels (including 14" March, 6 April and 29" April)
and grass pea ecotype were in four levels (Syria, Ethiopia, Eshnoye and Mashhad). For field sampling and
guantitative and qualitative analysis of samples, grass pea forage crop was harvested at 50% flowering and
pod stage. After determining the dry forage yield, a sample of forage of each plot was prepared to determine
the quality traits. At this stage, traits such as percentage of crude protein, percentage of water-soluble
carbohydrates and percentage of crude fiber using Near Infrared Reflectance Spectroscopy technology
(Inframatic 8620 Percor, Germany) was measured. Simultaneously, one plant was harvested from each
experimental unit and the green leaf area was calculated using a Leaf Area meter (England) in the laboratory.
In order to determine the grain yield, an area of one square meter per harvest plot and measurements
including grain yield and grain yield components (total number of pods, number of seeds per pod, 1000-seed
weight) were performed on harvested plants. Significant differences among sowing date, ecotypes and their
interaction for traits were compared by LSD test (P<0.05) using using the SAS (9.1) package. Microsoft
Office Excel (2013) and Origin Pro. 9.1 were used for figures drawing.

Results and Discussion

The results of the analysis of variance revealed ecotype, planting date and interaction between them was
significant for most traits. Foreign yield was significantly affected by planting date and the highest yield was
from Ethiopia ecotype in first planting. The highest percentage of organic matter, soluble sugars and crude
fiber was found in the third culture, whereas protein content and leaf area were higher in the second planting
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date. The cultivars also showed significant difference in terms of agronomic characteristics and the
maximum number of pod per plant, number of seeds per pod and seed yield was achieved from Mashhad
ecotype. There is a significant interaction between cultivars and planting date, indicate that various ecotypes
have different reactions at different planting dates. In additional, the results of this study showed that delay in
planting due to change of temperature and day length leads to faster development, lower photosynthetic area,
earlier flowering and these consequently lower yield.

Conclusion

Based on the findings of the current experiment, it can be concluded that the timing of sowing has a
substantial impact on both the quantitative and qualitative characteristics of grass pea seed yield and forage
production. The results clearly demonstrated that delaying the sowing significantly reduces grain yield.
Specifically, this study identified mid-March to mid-April as the most suitable planting period for the studied
ecotypes. Among the ecotypes, the Mashhad ecotype outperformed others in terms of grain yield, mainly
attributed to its higher number of pods and seeds per pod. Additionally, it was observed that delayed sowing,
leading to the critical flowering and seed filling stages coinciding with hot weather conditions, resulted in
yield losses. These findings underscore the significance of selecting optimal sowing dates to maximize yield
and avoid potential yield reductions associated with unfavorable environmental conditions during critical
growth stages. On the other hand, it was found that delaying sowing from the usual planting time reduces
forage quality and in the climate of the region, mid-April to early May is the best time to obtain low-volume
and high-quality forage.
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