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Analysis of Nutrients Content of Iranian Asparagus Species and Its Relationship with
Environmental Conditions by Canonical Correlation
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Table 1: Geographical and climate parameters of regional sampling of Iranian asparagus species
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Cold Mediterranean Alborz. Taleghan
hlopliws S
I 5 \))—A‘J . . .
22 8.2 47 344 117 16.5 53 1551 Kurdestan Asparagus officinalis L. 5
Cold and dry ’
Bayanloo
. o olo
Sl 26 8.81 43 193.7 26.3 32.9 17.2 690 i 4 Asparagus officinalisL. 6
Desert Kerman. Jiroft
2oy e 0.32 7.96 70 524 17 228 12.7 47 Nzl Asparagus verticillatus
Wet temperate Golestan. Chalaki L.
iS5 aas Lo s .
Sy LS Ao 15 8.18 65 384.6 8.7 143 17 1400 J J“ ’ Asparagus verticillatus g
Semiarid cold Ardabil. Shal L.
sl ailae 1 8.62 55 154.4 145 20.6 86 1600 o Asparagus verticillatus 9
Mediterranean Semnan. Dasht shad L.
(s Jonae 16 8.36 77 400 125 21.2 111 1151 27 Asparagus verticillatus 4
Cool temperate Guilan. Klarood L.
Sl e 1 8.15 59 209.3 17 224 12.7 396 oo S ASpareg’ulf persicus 11
Mediterranean Guilan. Manjil aKer.
o2 e 5.y Lo i
S 50,5 792 8.2 43 126.9 16.4 225 9.4 1143 920 Asparagus breslerianus 12
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Fig. 3: Biplot of canonical correlation between spear macronutrients of Iranian asparagus species and environmental
conditions based on standardized canonical coefficient.

AmiInT = Glls sles JBlas .Sl Average of minimum temperature. AmaxT = llls sles iSTas> .Sl Average
of maximum temperature. AT = L. .5l Average of temperature. TP = JS° S, Total precipitation. ARH =
s Cugb .Sl Average of relative humidity. ELV= glas | Elevation.
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Table 2: Fresh weight and dry matter percentage of male and female of Iranian asparagus species

(2,0) Ol yusis o o Sl Bl Jla= Al eils Ll 059
CV (%) Standard division  Minimum  Maximum Average Gender Weight
70.12 461 05 14.65 6.57 s
Male
60.32 4.48 14 14.21 7.42 osls (©55) el 5039
Female Spear fresh weight (g)
64.98 454 0.50 14.65 6.99 ele
Average
25.79 427 1015 27.14 1656 s
Male
36.13 5.28 7.41 31.64 14.63 osLe el St ol 32
Female Spear dry matter (%)
24.12 3.69 7.14 24.93 15.30 S
Average
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Table 3: Macronutrients content, fresh weight and dry matter percentage in spear of male and female of Iranian
asparagus species

PR PRV el 5 059 ) -
| s (o5 KV o -Obsl) (6 y3les oo )
);w q S z - L O39rs do ) yaud Jo)d al (e agS
ear ear fres oy ;
mztter (02’) Weright © ::E;A)) N (%) P (%) Gender Collection site Species
(Province.city)
5 . .
2259 5.57 2,67 0.93 0.7 o SUlsgame - ol yiike o
L Mazandaran.Mahmod A. officinalis L.
7.83 5.87 3.77 1.21 0.28 ° abad
Female
16.91 217 4.72 4.01 0.89 7 N | oinle
Male oaly - l,053 A. officinalis L.
16.52 324 457 391 137 osle Mazandaran.Balade
' ' ' ' ' Female
22.48 790 377 2.24 0.92 > T
Male S35 - ol A. officinalis L.
13.47 766 5.04 168 1.08 oole Mazandaran.Gazanak
Female
19.54 4711 488 3.22 122 > ) ‘
Male Ol - 5, A. officinalis L.
14.36 10.68 2.98 2.33 0.98 odle Alborz. Taleghan
Female
15.30 2.73 4.09 1.03 0.25 s .
Male shle = Qb S A. officinalis L.
20.30 317 441 168 03 ssle Kurdestan.Bayanloo
' ' ' ' ' Female
15.45 1.38 3.34 2.98 1.02 s »
Male ol QL"; A, officinalis L.
14.54 1.79 5.2 3.73 1.44 oole Kerman.Jiroft
Female
13.48 12.77 3.62 1.3 0.19 s _
Male o i A. verticillatus L.
11.98 13.59 5.04 1.03 0.29 oole Golestan.Chalaki
Female
13.56 12.06 4.88 1.68 0.72 b )
Male Ju- _J*'°)| A. verticillatus L.
11.49 1221 6.46 168 0.97 oole Ardabil. Shal
Female
12.11 11.78 8.36 0.84 0.34 > o
Male Lo o = pliows A. verticillatus L.
11.48 12.56 5.89 0.67 0.24 oole Semnan.Dasht shad
Female
12.38 1217 5.36 14 0.33 > )
Male °5fy5 el A. verticillatus L.
13.44 10.62 71 13 0.25 oole Guilan.Klarood
Female
19.27 1.04 5.43 32 0.69 s )
Male - T UM A. persicus
20.80 155 7.26 373 083 oole Guilan.Manjil
Female
1575 3.65 4.09 1.03 025 s
Male 595~ Olews A. breslerianus
14.46 6.14 441 1.68 0.3 oole Semnan.Yazdoo
Female
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Table 4: Spear macronutrients comparison between male and female of Iranian asparagus species based on t test

Shd Qo )0 Oig s de o ey do ) s gl
P (%) N (%) K (%) S.0.V
0.69 +0.46 205+1.12 517 +1.29 osle a2l
Female
0.62+0.34 1.98+1.1 4,60 + 1.44 Sk
Male
0.40 0.14 1.03 T
0.69 0.88 0.31 Pr>t
sheze Ll b olpl (eg 4z le SladisS ol (238 polie (rn S (Ken B oo
Table 5: Canonical correlation between spear macronutrients of Iranian asparagus species and environmental conditions
oS g laeY SsilS (Swon pgo ol 0l ureal SHgls  SKwen SglS (Ko o lads
Wilks' lambda Squared canonical correlation Adjusted canonical correlation Canonical correlation No
2.49™ 0.99 0.99 0.99 1
0.85"™ 0.90 0.92 0.95 2
0.27™ 0.35 0.36 0.59 3
e Ll b olnl geg sz )le slaaisS ol Q08 olie (o SGiglS (Snor ol 0 F g0

Table 6: Canonical correlation coefficients between spear macronutrients of Iranian asparagus species and
environmental conditions

Sogls sla b o sl Sogls ol o Slaw JUELN
Canonical loadings Standardized canonical correlation Traits Variable
2 1 2 1
paliy
0.69 0.69 0.85 047 g
K
0.46 0.08 1.26 117 O9re s yolie
N Macronutrients
0.16 0.44 1.08 1.28 i
P
0.25 0.29 131 2.54 AminT
0.05 0.06 1.27 0.31 AmaxT
0.19 0.01 2.63 2.56 AT
056 0.34 101 0.64 TP e Ll
0.04 0.10 1.80 0.67 ARH Environmental conditions
0.22 0.43 0.15 0.13 pH
0.26 0.02 0.39 0.22 EC
0.31 0.16 0.98 0.51 ELV

AmiInT = GlLs sles JBlas . 55Le Average of minimum temperature. AmaxT = Glle sles iSlas .l Average
of maximum temperature. AT = L .5l Average of temperature. TP = Js° S, Total precipitation. ARH =
s Cugb ) .Sl Average of relative humidity. ELV= glas | Elevation
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Fig. 4: Biplot of canonical between spear macronutrients of Iranian asparagus species and environmental conditions
based on canonical loadings

AmInT = UL sleo Blos> .5k Average of minimum temperature. AmaxT = Gllls slos iSlos .5l Average

of maximum temperature. AT = Les .Sl Average of temperature. TP = Js° S, Total precipitation
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Analysis of Nutrients Content of Iranian Asparagus Species and Its Relationship with
Environmental Conditions by Canonical Correlation

Mousavizadeh!, S. J., Hassandokht?*, M. R. and Kashi®, A.
Abstract

The aim of this study was to evaluate the spear (edible part of asparagus) nutritional value of Iranian asparagus species
in terms of macronutrients nitrogen, phosphorus and potassium and assessment of its relationship with soil and
environmental factors by Canonical correlation analysis. Spears were collected from 12 regions of Iran. By noticed to
our results, wild Asparagus species in Iran are distributed in different climates as wet.warm temperate in the north,
dry.desertic in the south, cold and dry in the west, warm and dry in the center and cool with mediterranean conditions.
The results revealed that the average fresh weight of one spear in male was 6.57g and in female was 7.42g. Dry matter
in male gender (16.56%) was obtained more than in female gender (14.63%). According to the t test difference between
male and female genders were not significant in term of phosphorus, nitrogen and potassium. Standard canonical
coefficients in the first canonical variable environmental factors showed the effects of AminT and AT on spear nitrogen
and phosphorus content. Canonical loadings result clear that spears with high phosphorus (more than 0.7%) were
produced in areas with low pH (less than 8.2 and next to 7), while in this condition potassium level was reduced (to
2.98%). Spears with high potassium (more than 8%) were obtained in areas with low rainfall (annually 154mm) and
high altitude (1600m). Reduction rainfall and increasing altitude had caused reducing amount of spear nitrogen (less
than 0.84%).

Keywords: Female gender, Male gender, Nutrients, Spear, Fresh weight, Dry matter
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