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Table 1- Some physical and chemical properties of the soil at the experimental site.
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Figure 1. Spatiotemporal variations in precipitation and temperature (2020-2024): (A) 2020—
2021, (B) 2021-2022, (C), 2022-2023, and (D) 2023-2024.
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Table 2. Combined analysis of variance (across years) for the effects of nitrogen and phosphorus on forage and grain yield of dryland vetch under
conservation tillage systems.
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11

*, ** and ns: significant at 5, and 1 percent and non-significant, respectively. U and TSP are urea and triple superphosphate.
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Figure 2. Grain yield of vetch across experimental years under nitrogen and phosphorus fertilizer
treatments. The LSD values (P<0.05) for nitrogen and phosphorus were 25.81 and 34.19,
respectively. U and TSP are urea and triple superphosphate.
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Figure 3. Vetch grain yield (right) under fertilizer types and seed weight (left) under tillage
methods. The LSD values (P<0.05) for grain yield and seed weight were 13.27 and 0.19,
respectively. NT and MT are no-till and minimum tillage, respectively; U and TSP are urea and
triple superphosphate.
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Table 3- Forage and grain yields of vetch under different urea and triple superphosphate.
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0.32

U and TSP are urea and triple superphosphate, respectivrlly.
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Figure 4. Dry forage yield (DFW), fresh forage yield (FFW), biological yield (BY), and grain
yield (GY) (left) and 100-seed weight (SW) (right) of vetch under urea (a and b) and triple
superphosphate (c and d) fertilizer treatments. Lines represent fitted quadratic regressions under
urea; DFW: y=-0.09x> + 11.39x + 1534.9 (R’ = 0.98), FFW: y=-0.63x* + 59.32x + 4821.4 (R’ =
0.95), BY: y=-0.13x° + 14.56x + 1988.5 (R’= 0.99), GY: y = -0.02x* + 2.45x + 333.8 (R’ =
0.78), SW: y=-0.0006x* + 0.05x + 3.39 (R’= 0.94), under TSP; DFW: y= -0.063x* + 7.36x +
1508.8 (R’ = 0.99), FFW: y= -0.44x" + 444.49x + 5020.7 (R° = 0.96), BY: y=-0.11x’ + 11.46x +
1966.1 (R*= 0.99), GY: y = -0.03x* + 3.0x + 366.9 (R’ = 0.95), SW: y=-0.0006x* + 0.04x + 3.63
(R*=0.99).
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Figure 5. Dry forage yield as influenced by different urea application rates (a) and 100-seed
weight in response to different triple superphosphate application rates (b) under minimum tillage
(MT) and no-tillage (NT) systems. Lines represent fitted quadratic regressions for urea levels:
MT y=-0.11x2 + 9.86x + 1629.4 (R2=0.95), and NT y=-0.08x2 + 12.95x + 1439.8 (R2=0.93),
and for TSP levels: MT y=-0.0003x2 + 0.022x + 3.54 (R2=0.96), and NT y=-0.0009x2 + 0.07x +
3.7 (R2=0.99).

aS ols lid Jo 5 Olawd pgw 4 ol Fuly 04
395 (nl 3,8 13 p S kS PN G pan b lois oS
VOOV/E) Sis abgle ancin aops - 4
2 PSS WF Gran by (LS o) 55lS
YAVIV) alo o Sloe 3l mhaw an 4 (LS
o3 Sy ) on Cams (S s 0,55k
A i ileealp b5, alele
Mg o) e 4 glitus 6l 095 LS pelie
YIA a4 |, GESe o p,SelS VFFON) adsle
alolw jo a5 Jb> o wls J&5 LS ;0 6 S4lS
gl Oled 4 (o) Sl L 65,55 Ge
ol 5L o9l LS ;5 0,55k YV/F &y 00 Sloe

(F Jgaz) 092

\At

Jolie 3,0 yawd a5 ol o Sils I oyl
ShEn g 65 JEE ) ol Sen w2 ge
S @D Gl 5l G Brae Lol s oo Al

(Richardson et al., 2009) oS’ o5 sl
;a8 ol plas o Sles by sla e (o) 2
O3 Ao do)s A4 oltws oygl 9 )8
5 (LSe 0 p,56lS V\VAOIY) dige Sz
L s (LS [0 p,55LS YPV/A) als o Slee
555 LS 50 0,5 9lS VP IWVIY ol jay Bpae
Gy Ve alold (oS 5 as Jb jo ol juee
5 oSy Gl dinil i il i
3992>) oyl (Brae polie Gplp kz 4 Suoyp
Las Jb 0 00 (LS j0 6,555 #Y L £
o Slas g adgle SLis 59 coadoly polie B pas
HESe 0 5,56l T/ o VAL iy a «ls
deoy BB golamdl Ll 5l a5 cails ol



@bﬁfgtwﬁlojmaj&%.x@)o% 5 didon o ,Slae 4y Sliws ;0 055 Ay polas -F Jguo
$59SB slaailels 5 (5355

Table 4- Optimum fertilizer rates for achieving maximum (100%) and 90% maximum yield
potential of dry forage weight and grain yield under different fertilizer sources and tillage

regimes.
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EXTENDED ABSTRACT

Introduction: In dryland agroecosystems, limited soil moisture, uneven rainfall distribution, and temperature
fluctuations are among the major constraints to sustainable crop production. Under such conditions,
conservation tillage systems, particularly reduced tillage and no-tillage, are considered effective strategies for
sustaining agricultural productivity. Forage vetch, as an important legume in rotation with wheat, not only
provides high-quality forage but also contributes substantially to improving soil fertility and enhancing the
sustainability of cropping systems. However, its response to nutrient inputs, particularly nitrogen and
phosphorus, may be influenced by the tillage system and the climatic conditions prevailing in each growing
season. Therefore, the present study aimed to investigate the effects of conservation tillage systems and
different rates of nitrogen and phosphorus fertilizers on the quantitative traits and yield of dryland forage vetch
grown in rotation with wheat.

Methodology: A split-plot experiment based on a randomized complete block design with three replications
was conducted over four growing seasons (2020-2024) at the Maragheh Dryland Agricultural Research
Station, Iran. The main-plot factor consisted of two tillage systems reduced tillage and no-tillage whereas the
subplot factor comprised four application rates of either nitrogen or phosphorus fertilizer: 0, 22, 43, and 65 kg
ha™!, supplied as urea and triple superphosphate, respectively. Forage and grain yields were evaluated. The data
were analyzed using combined analysis of variance, followed by mean comparisons. Quadratic regression
models were fitted to determine the optimum fertilizer application rates.

Research findings: Cropping year, tillage system, and fertilizer application rate significantly affected the
studied traits. The highest grain yield was recorded in the 20232024 cropping season. Furthermore, no-tillage
resulted in a significant increase in grain yield and 100-grain weight compared with reduced tillage.
Application of 22 kg ha™ of urea and triple superphosphate significantly improved most of the measured traits
relative to the control, with the highest response generally observed at 43 kg ha™'; however, increasing the
application rate to 65 kg ha™ did not confer any significant advantage. Estimation of optimum fertilizer rates
revealed that the favorable application rate ranged from 43 to 59 kg ha™ for urea and from 39 to 58 kg ha™! for
triple superphosphate, depending on the trait. To achieve 90% of the maximum forage dry matter yield of vetch
cv. Golsefid under cold dryland conditions in rotation with wheat, an application rate of up to 12 kg ha™ triple
superphosphate, along with 18 and 32 kg ha™ urea for the reduced-tillage and no-tillage systems, respectively,
is recommended.
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