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Table 1- Climate conditions during the growth stages of Jerusalem artichoke

i s JSlo> Lo yiSTos
P
Precipitation (mm) Temperature minimum Temperature maximum
obo P C) Q)
Month way WaA way WaA way aA
2018 2019 2018 2019 2018 2019
os2 63.4 194.8 6.3 4.7 22 16.2
21 March- 20 April
S 169.0 175 9.2 6.6 21.2 24.4
21 April- 21 May
soy> 5.2 0 12,5 13.0 317 34.0
22 May- 21 June
= 0 0 17.8 16.6 396 387
22 June-22 July
2o 0 0 19.0 18.6 405 395
23 July- 22 August
IRAS 0 0 14.6 14.4 36.7 353

23 August- 22 September
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Table 2- Yield and yield components of the aerial part of Jerusalem artichoke plant during different growth stages in 2018 and 2019

years (Mean+ Standard deviation)

.. g J5 3l ae s
@JPM‘)M (s oolo s ) e\sts\;J)au.w
Aerial part yield . .
o 3, (kg ha'!) Yield percent.age 05l cum> y1) ag glas,l
(on DM basis) (Sis Plant
Jls culs . a0t height
Year Days after s i ool ool ey Bl eara:iz em (cm)
planting Fresh .. .
Dry matter S Leaf Stem (on DM basis)
%DM

71 23255+3871 3203+359 13.7£0.7 61.7+2.8  38.3+2.8 1.62+0.19 84.95.1

85 35444+4201 6073+1026 17.1+1.6 51.9+4.3 48.1+4.1 1.08+0.19 126.9+£7.0
\ray 99 45105+7659 9605+1513 21.2+1.2 47.5£1.9 52.5+8.2 0.90+0.16 153.5+£10.0

120 7192648298  19295+2224  26.8+1.7 38.7+£0.7 61.3+1.9 0.63+0.03 196.6+6.9
2018 134 92465+8655 25216+145 27.2+¢1.2 32.5+2.7 67.5+£2.7 0.48+0.06 221.4+16.5

148 99012+11503 29102+2781  29.3+1.0 32716 67.3t1.6 0.48+0.03 245.1+10.8

162 98128+11438 30466+2502  31.0+1.2 29.1+0.7 70.9+0.8 0.41+0.01 253.6+7.5

67 14013+2618 2554+425 18.2+0.9 60.01.2  40.0+1.2 1.50+0.08 72.8+7.3

79 20595+1589 4551+190 22.0+1.6 60.3+1.1  39.7+1.1 1.52+0.06 107.2+9.5
\WAA 93 3597045881  8240+1382  22.9+0.4 53.4+2.3  46.6+2.3 1.15+0.10 127.5+9.8

121 68469+4661  16715+1327  24.4+1.3 44.6+£1.5 55.4+1.5 0.81+0.05 187.1+7.8
2019 135 77893+4971 206971632 26,5 +1.2  43.0+4.0 57.0£4.0 0.750.12 204.146.2

149 85412+6793  24082+2432  28.1+2.9 38.0+1.7  62.0+1.7 0.61+0.04 216.7£13.5

159 83913+5012  25310+1387  30.1+0.9 37.8+£3.0 62.2+3.0 0.61+0.07 218.4+15.9
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Figure 1- Changes in digestible organic matter of aerial part of Jerusalem artichoke plant from 71 and 67 days after planting to full
flowering in 2018 and 2019, respectively
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Table 5- Digestibility of the aerial part of Jerusalem artichoke plant during different growth stages in 2018 and 2019 years
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Abstract

Introduction: Due to the increasing demand for animal protein resources on the one hand and the lack of
available water resources on the other, it is crucial to investigate the forage potential of plants for animal
nutrition. The Jerusalem artichoke, which is primarily grown for its tubers, produces a substantial
amount of forage-worthy aerial parts. However, few studies on the aerial portion of this plant have been
conducted in Iran, and those that do exist were conducted at the Research Institute of Animal Sciences
in Alborz province. Consequently, the present study was conducted to determine the variations in yield,
chemical composition, and digestibility of the Jerusalem artichoke aerial part and its constituents at
various growth stages over two consecutive years.

Materials and Methods: To examine the variations in yield and quality of the aerial portion of
Jerusalem artichoke, a randomized complete block experiment with 4 replications was conducted in
the Agricultural Research Station of Razi University over the course of two consecutive years, 2018
and 2019. From the vegetative stage to full flowering, the yield and yield components (at 7 stages)
and chemical composition and digestibility (at 5 stages) of the aerial part of the plant were
determined. The chemical composition was determined includes organic matter, ash-free cell wall
fibers, water-soluble carbohydrates, and crude protein. In addition, the digestibility of samples
whose chemical compositions were measured was determined invitro using two stages of anaerobic
digestion and acidic pepsin digestion.

Results and Discussion: In the first and second years, the dry matter yield of Jerusalem artichoke
aerial part at two stages of just before flowering and full flowering was 29.1 and 30.4 tons per
hectare and 24.0 and 25.3 tons per hectare, respectively. Increased dry matter accumulation in the
stem was associated with increased yield during growth stages. These alterations were associated
with an increase in height and a decrease in leaf: stem ratio. The ratio of leaf to stem decreased from
1.62 to 0.41 in the first year and from 1.50 to 0.61 in the second year between the vegetative stage
and full flowering. In the present study, the increase in aerial organic matter with increasing plant
age was due to an increase in stem yield and an increase in its organic matter. During the growth
stages, the stem contained more organic matter, insoluble fibers in neutral detergent, and soluble
carbohydrates, while the leaf contained more crude protein. Organic matter, insoluble fibers in
neutral detergent and acid detergent content, and lignin in the aerial part just before flowering were,
respectively, 895.3, 418.7, 310.6, and 85.3 g/kg dry matter over the course of two years of study.
With the continuation of the growth period, the water-soluble carbohydrate content increased and
the crude protein content decreased to 225 and 92.4 g/kg dry matter, respectively, just prior to
flowering. In the aerial portion of the plant, the digestibility of organic matter and dry matter
decreased significantly from the vegetative stage to full flowering in the first and second years,
respectively, from 64 to 56 and 65 to 59. An increase in cell wall fibers and an increase in the dry
matter yield of Jerusalem artichoke aerial part as the plant matured and reached full flowering
reduced the digestibility of the forage. However, the yield of digestible organic matter per hectare
remained unchanged between the pre-flowering and flowering stages.

Conclusion: The highest dry matter yield of Jerusalem artichoke aerial part was obtained at the full
flowering stage, but the digestible organic matter yield per hectare remained unchanged from just
before flowering to the full flowering stage.
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mailto:%20taherabadi.le@razi.ac.ir

