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The response of vetch (Vicia sativa) growth and yield to planting density and
starter nitrogen under conservation and conventional conditions
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ABSTRACT

Improving forage production in dryland areas requires attention to the issues such as planting density,
nitrogen use and conserving water and soil resources. In this regard, the current study was conducted to
investigate the influence of planting density, starter nitrogen level and tillage practices (conventional and
conservation) on vetch (Vicia sativa) growth and yield under rain fed semi tropical conditions (Gachsaran
dryland research station). The experiment was conducted in a strip split plot in three replicates for three
years. Treatments included residues of preceding wheat (with or without), planting density (100, 150 and
200 plants per m?) and applied nitrogen as starter fertilizer (0, 15 and 30 kg.ha! N). Based on the results of
analysis of variance, no treatment had significant effect on early growth, days to flowering and ripening
and plant height. The results showed that retaining preceding wheat residues caused significant increase in
fresh forage and grain yields. For the most studied traits, adding starter nitrogen fertilizer didn’t cause any
significant effect. The results of nitrogen and residue interactions showed that although adding 15 kg ha™!
starter N slightly increased grain yield especially when the residues were retained on the soil but higher
amount (30 l%g ha!) reduced grain yield regardless the presence or absence of residues. If producing forage
is the main purpose of vetch planting, 150 plants per m? is recommendable while for seed production, 100
plants per m? leads to better seed yield.
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Table 1. Total monthly precipitation and average temperature during the years of the experiment

Precipitation (mm)

Temperature (C)

2013- 2014- 2015- 2016- Long
2013-2014  2014-2015  2015-2016  2016-2017  Long term 2014 2015 2016 2017  term
October 0 7.4 0 0 3 23.9 25.5 273 24.9 24.9
November 1173 31.1 81.7 34 325 19 17.5 18.4 20.3 18.6
December 56.2 107.9 57.5 78.5 92.1 13.9 17.8 13.2 14 13.2
January 161.6 5.5 1394 4 114.5 9.8 11.9 11.2 14.4 10.7
February 323 12.8 30.5 88.5 71.1 11.3 14.8 11.4 11.3 11.3
March 23 83.3 21.7 253 532 15.7 14.2 16.1 14.7 14.7
April 18 63.8 57.3 28.7 443 18.7 19.6 17.4 20 18.6
May 1 3.8 2 8.4 143 25 26.2 25.9 26.6 25.4
Total 310.3 315.7 390.1 236.8 431
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Table 2. Physicochemical properties of the experimental site soil before planting

Absorbent Absorbent
EC Organic N Phosphorus Potassium
-1
Depth Texture (dSm™) pH carbon (%) %) (mg. ke'!) (mg. kg™
0-30 cm Silty clay 0.5 7.6 0.5 0.061 15.5 266
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Table 3. Analysis of variance of wheat residues, seeding rate and nitrogen starter levesl on phonological
and agronomical traits of common vetch

S.0.V df  DE DF DM Plant Freshforage - Dry forage ;0o Grain 1000 GW
Height yield yield yield
Y 2 150™  1170™ 3157 15321 4951201490+ 47727964 80863218 1067132 1832+
El 6 029 3.86 743 175 1896269 810878 740955 72800 237
w 1 09™ 0.06™ 7.13m 1741 19921373* 3418241 493797 353 g.5m
Y xW 2 0527 326m™ 3852 130 3316600 1065901™  1492849™  121543% 451
E2 6 0.067 377 03 106 8309201 2739663 3068963 46138 17.9
D 2 601m™ 4.4ms 04 1961 17613467 #*  3152797*  479143*  111727* 64.4*
Y xD 4 407" 1.04™ 2.15m 203 3762940 1247779™  748580™  34535m 37.7m
E3 12 039 377 0.8 54 2519141 942230 784683 26486 73
DxW 2 013™  338™ 0.1m 33m 1096909 ™ 837665™ 538531™  15570™ 36.9m
YxDxW 4 045 497 0.32m 2m 368887 984661™  1268393™  24161™ 12.3m
N 2 078™ 702 0.041 45ms 10184670 * 147816™  1386492™ 47264 1.7
Y xN 4 054m  573m 047" 470 8152203 * 1400215™  776364™ 26908 65.2m
E4 12 03 239 0.5 40 4613590 1103660 1108988 29664 14.7
W x N 20055 0.48™ 0.86™ 28 258201 582347  374726™  113670* 26m
Y xWxN 4 074m 074 02m 76m 1985249 490387 33014™  22783™ 10.4m
DxN 4 015™ 175 0.56™ 29m 4777348 ™ 633640™  952311™  113640™ 10.7m
Y xD xN 8 018"  1.04m 0.33m 51m 3208450 710395 157679™ 189441 21.5m
D xW x N 4 046™  047™ 0.32m 30m 1234154 535082 355333"™ 13469 15.9m
YxDxWxN 8 03" 1.35m 0.53m 29 3099949 1140523™  1217471™  60008™ 16.5m™
E 72 031 1.65 0.52 27 3050472 990896 658337 26824 174
CV (%) - 4 1.2 1.5 9.7 10.1 13.7 142 12.3 8.7
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DE: days to emergence, DF: days to flowering, DM: days to maturity, GW: grain weight, Y: year, N: nitrogen level, D: Density, N:
N fertilizer level (starter), W: Wheat residues. **, * and ns: significant at 1% and 5% of probability levels and non-significant.
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Table 4. Mean comparison of the main effects of year, wheat residues and planting density on vetch
agronomical traits.

. 1000 grains L
Fresh forage Dry forage Biomass : Grain yield
Treatment (t. ha!) (t. ha!) (t. ha!) W‘(’;Sht (t. ha!)
2014-2015 717 ¢ 3.07b 378 a 54.7 a 0.68 a
2015-2016 13a 4.11a 1.72b 444b 0.49b
Year 2016-2017 8.66 b 224c¢ 1.61¢ 44.7b 04b
With plant residues 0.5252
Wheat residues P 997a 3.284a 2.42a 48.2a
Without plant residues 9.26 b 2.995a 2.32a 47.7a 0.522a
100 9.04b 2.87b 244 a 48.8 a 0.57a
Planting 150 10.18 a 33a 24a 46.7b 0.52 ab
density
(Plant. m?) 200 9.63b 326a 2.18b 484 a 0.48 b
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Figure 1. Means comparison of interaction effects of nitrogen rate and year on vetch fresh forage yield
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