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Abstract

Introduction

Hamedan is considered a suitable area for harvesting alfalfa seeds, because, in arid conditions,
the seeds typically ripen uniformly, resulting in the harvesting of high-quality seeds at the
optimal time. Using the best planting density with the desired row spacing is of great importance,
because if attention is paid to both forage production and seed production when planting seeds,
the appropriate planting density will be effective in attracting pollinating insects. Harvesting of
alfalfa seeds is done in the fields of Hamedan province from the second harvest onwards, but
special cultivation is not allocated specifically for seed production. In some years and harvests,
the same crops cultivated for fodder production are dedicated to seed production. Since in fodder
harvesting, the field must have reached 10% flowering and in seed harvesting, at least two-thirds
to three-fourths of the pods of a plant should be dark brown, arrangements for harvesting fodder
and seeds are made in the second and third harvest of this experiment, respectively. Accordingly,
the purpose of this research is to evaluate the effect of planting density and the harvest time of
fodder in the second harvest, aiming to achieve a balanced density and an appropriate harvest
time to maximize seed yield.

Materials and Methods

The experiment was carried out using strip plots with four replications in a randomized complete
block design during two cropping years 2018-2019 and 2019-2020 at Bu-Ali Sina University.
The study area in Hamedan city was relatively mountainous, with a cold climate, an average
annual rainfall of 300 mm, and a semi-arid climate. It was located at 48 degrees and 28 minutes
east longitude, 34 degrees and 54 minutes north latitude, and an altitude of 1810 meters above sea
level. In this research, the effect of planting density treatment at three different levels (40, 50, and
60 cm row spacing) in vertical plots and the fodder harvest time treatment in the second harvest
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in horizontal plots at four phenological stages: (1. the appearance of flower buds, 2. the
appearance of flowers 30 days after the first harvest, 3. 10% flowering 45 days after the second
harvest, and 4. 50% flowering 60 days after the second harvest) on the traits such as the number
of pods per plant, plant height, seed yield, thousand seed weight, seed weight per plant,
germination rate of production seeds and germination percentage of production seeds were
studied. The experimental statistical data were normalized using the square root method and
analyzed using SAS software (v.9.12). Comparison of means was performed using the LSD
method at a probability level of 5%.

Results and Discussion

The results showed that the germination rate of produced seeds, the weight of 1000 seeds, the
weight of seeds per plant, and the yield of seeds were affected by the investigated treatments. The
highest germination rate of the produced seeds was observed with a row spacing of 50 cm and
harvesting fodder at the stage of flower bud emergence. The highest weight of 1000 seeds were
obtained with a row spacing of 60 cm and harvesting at the stage of flower bud emergence, so
that it increased by 66% and 42.8%, respectively, compared to harvesting at the stages of 10%
and 50% flowering in the same distance of the row. Increasing the row spacing to 50 and 60 cm
and harvesting fodder at the stages of flower bud emergence and flower emergence led to a
significant increase in seed weight per plant. The highest seed weight per plant was observed
with a row spacing of 60 cm and harvesting fodder at the stage of flower emergence. The highest
seed yield was obtained with a planting density of 50 cm row spacing and fodder harvesting at
the stage of flower bud emergence.

Conclusion

Cultivation density and fodder harvesting time had a significant effect on seed yield through their
impact on yield components in this experiment. It seems that the increase in seed yield is related
to the lengthening period from forage harvest to seed ripening and enough time for maximum use
of natural resources, physiological ripening of seeds, more transfer of nutrients to seeds, and the
opportunity to store dietary materials in seeds. Thus, based on the obtained results, it is
recommended to cultivate with lower density and fodder harvesting at the beginning of the
flowering period in the second harvest to achieve the maximum yield of alfalfa seed yield in
subsequent harvests.

Keywords: Germination percentage of seed, Number of pods per plant, Seed weight per plant,
Seed yield
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Table 1. Some physical and chemical properties of the experimental soil

K P N Organic EC pH Silt Clay Sand Depth of
(mg Kg) (mg Kg!) (%) matter  (ds.m!) (%) (%) (%) soil (cm)
(%)

210 18.8 0.04 0.4 0.72 8.1 24 13.4 62.6 0-30
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Table 2. Variance analysis of some measured traits in alfalfa as affected by planting row spacing and

harvesting time during 2018-2019 and 2019-2020 cropping seasons

Means of
Squares
. . 1000 seeds
SOV Df Number of pods Plant height Seed yield weight

per plant

2018-  2019- 2018  2019- 2018 2019- 2018- 2019-
2019 2020 2019 2020 2019 2020 2019 2020

Block (R) 1.29m  0.76"™ 0.31  2.04  8.59" 0.04r 1.04"s 0.22m
Planting row spacing

3

) 2 163327 13.1"  046™  6.09° 1726 0.09% 4230 3.92ns

Error(a) 6 099 037 094 160 075 002 10 0.0l

Forageharvestingtime 5 4 f5e g ogn  4283" 33.19" 2832 0.61™ 1657 204
6
9

(B)
AxB 0.52%  1.82%  0.37% 146" 7020 037 323" 0.79™

Error (b) 0.79 0.12 6444  68.97 0.26 0.17 041 0.08
Error 18 1.04 1.12 0.95 1.43 0.63 0.05 1.2 1

"s pot significant; "P <0.05; **P<0.01.

Table 3.Mean comparison for number of pods per plant and plant height as affected by planting x
row spacing during 2018-2019 and 2019-2020 cropping seasons

Number of pods per plant Plarz‘;llf)lgh t
Planting row spacing (A) 2018-2019 2019-2020 2019-2020
40 (cm) 50250 49.62b 38.05b
50 (cm) 74.56 a 78.86 a 41.72b
60 (cm) 76.88 a 81.88 a 4824 a

Means which follow the same letter are not statistically different at 5% probability level based on LSD test.

Table 4. Mean comparison for plant height and number of pods per plant as affected by forage
harvesting time during 2018-2019 and 2019-2020 cropping seasons

Plant height
(cm) Number of pods per plant

Timing of the second 5418 5919 2019-2020 2018-2019
harvest

Onset of budding 38.05b 43.60 ¢ 76.9 a

Onset of flowering 44.03b 4403 ¢ 74.6 a
10%flowering 63.18 a 63.37b 503b
50%flowering 68.86 a 70.46 a 499 b

Means which follow the same letter are not statistically different at 5% probability level based on LSD
test.
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Table 5. Mean comparison for some agronomic traits as affected by planting row spacing and forage
harvesting time during 2018-2019 cropping seasons

Seed
Sged 1000'seeds weight per  Germination
ylel_d weight plant rate of seeds
(gm) (2
(€
Treatment Ol 20182019 2018-2019  2018-2019
Planting row Timing of the second
spacing harvest
Onset of budding 0.78 ¢ 0.27b 022 f 0.37 a-c
40 (cm) Onset ofﬂow_ering 081le 0.26b 021f 0.37 a-c
10%flowering 0.93 de 0.26b 0.27 ef 0.40 a-c
50%flowering 1.16 bc 0.30 ab 0.36 d-f 0.43 ab
Onset of budding 1.67 a 0.29 ab 0.68b 0.48 a
50 (cm) Onset of flowering 1.25 be 0.28 ab 0.46 c-e 0.40 a-c
10%flowering 0.92 de 0.32 ab 0.25 ef 0.32 be
50%flowering 1.34b 0.32 ab 0.46 c-e 0.29 be
Onset of budding 1.30 be 0.40a 0.56 b-d 0.27c
60(cm) Onset of flowering 1.35b 0.32 ab 1.09 a 0.34 a-c
10%flowering 1.11cd 0.24b 0.60 be 0.34 a-c
50%flowering 0.53f 0.28b 0.20f 0.35 a-c

Means which follow the same letter are not statistically different at 5% probability level based on LSD test
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Table 6. Variance analysis for some traits in alfalfa as affected by planting row spacing and forage

harvesting time during 2018-2019 and 2019-2020 cropping seasons

Means of Squares

Seed weight per Germination rate of Germination
S.0.V Df plant
seeds percentage of seeds
2018- 2019- 2018- 2019- 2018- 2019-
2019 2020 2019 2020 2019 2020
Block (R) 3 4.14ns 0.01ns 531" 2.07ns 1.52ns 0.74ns
fgntmg fowspacing 2 86.44™  0.92m  16.66™  837°  2.15ns  13.88"
Error(a) 6 0.14 0.12 0.07 0.03 0.08 0.05
fo)rage harvesting time 3 2176™ 025 03 074 035 040
B . ) . . . .
AxB 6 37.94* 0.94ns 6.65"" 0.75ns 2.21ns 0.56mns
Error (b) 9 0.10 0.08 0.09 0.09 0.10 0.10
Error 18 0.22 0.14 1.70 0.1 0.09 0.12

"s pot significant; "P <0.05; **P<0.01.

Table 7. Mean comparison for germination rate of seeds and germination percentage of seeds as
affected by planting row spacing during 2018-2019 and 2019-2020 cropping seasons

Germination
Germination rate of seeds percentage of seeds
(%0)
Planting row spacing 2018-2019 2019-2020 2019-2020
40 (cm) 479b 4.86a 092a
50 (cm) 5.10a 525a 094 a
60 cm) 4.57b 3.11b 0.84b

Means which follow the same letter are not statistically different at 5% probability level based on LSD

test.
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