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Background and Objectives: Understanding the behavior of plants in
relation to ecological factors provides basic information in order to
improve and properly use rangeland. Also, determining distribution area of
species and studying the characteristics of their habitat helps to choose the
right place for their establishment. Rheum species is one of the rangeland
species which, in addition to having important medicinal properties, is
valuable for soil protection in dry and semi-arid rangeland. Considering the
decrease in the density of this species in natural habitats during recent
decades, knowing the characteristics of the habitat can be an effective help
in the improvement and development of Rheum. Therefore, in this research,
the effect of environmental factors on the vegetative characteristics of
rhubarb species in three different habitats is investigated.

Materials and Methods: In this research, the habitat characteristics in
three habitats of Chubak, Targh and Karkaz in the Kouhsorkh region
located in Kashmar city and the relationship of ecological factors with
characteristics of Rheum ribes L. including excluded base weight, stem
weight without pods, length of stems of a plant, and number of stems in
each base have been investigated. The ecological factors included soil
factors such as EC, pH, N, P, K, organic matter, clay, silt, sand and
physiographic factors include slope, aspect and altitude. In each of the
studied habitat, 10 samples of Rheum ribes were collected. In the first
stage, the weight of each harvested stem was measured and then the weight
of stems without pods was determined. Also, the number of stems in each
sample was counted and the length of each stem was measured separately.
Finally, the matrix of environmental conditions and vegetative characteristics
of Rheum ribes was analyzed using redundancy analysis (RDA).

Results: The findings of the research showed that the characteristics of the
soil in Chubak, Targh and Karkaz sites are different and in the same site it
is different in different soil depths. Among the physiographic factors, the
altitude has the greatest role on the characteristics of the Rheum ribes. The
altitude has a positive and strong relationship at a significant level of 5
percent with the length and number of Rheum ribes stems. So that with the
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increase in altitude, the length of their stem also increases. Among the soil
characteristics, the percentage of sand, silt, P, K and lime percentage are
the most important factors affecting the characteristics of Rheum ribes. The
percentage of sand has a strong correlation with the weight of the Rheum
stem, and with the increase of the percentage of sand, the weight of the
stem increases. EC parameters and silt percentage have a negative
relationship with Rheum ribes characteristics. So that with the increase of
these parameters in the soil, the number and length of stems as well as their
weight decreases.

Conclusion: The results of this study showed that Rheum ribes in Chubak
site has the highest amount of growth characteristics, therefore Chubak
region has provided more suitable conditions for growth of this species
than the other regions. In this site, the samples of Rheum ribes have the
highest number of stems and the highest average weight of the stems at
1316 gr. Thus, this site can be introduced as the best growing area for
Rheum ribes. Also, in terms of environmental parameters affecting the
growth characteristics of Rheum ribes, among the topographic factors,
altitude, among soil properties, the percentage of sand, silt, phosphorus,
potassium and lime are the most important factors affecting the
characteristics of Rheum ribes.

Cite this article: Zarezadeh Kasrine, Mohsen, Farzad Mehr, Jalil, Azarakhshi, Maryam, Sangoony,
Hamed. 2022. Investigating the role of environmental factors on vegetative properties of
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Figure 1. Location of the study area in Iran and Khorasan Razavi province.
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Table 1. Physico-chemical properties measured in Chubak vegetation site.
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ST Oiop Jens b I Ges
Sand Silt Clay TNV N oC P K EC H Depth
%) (%) (%) (%) (%) (%) (mgkg) (mgkg) (dsm) P (cm)
78 7 15 20 0.01 0.1 0.8 21.6 0.22 6.7 0-25
79 8 13 20 0.01 0.1 0.2 21.6 0.23 6.9 25-50
75 10 15 23 0.01 0.2 0.1 21.6 0.27 7.1 50-75
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Table 2. Physico-chemical properties measured in Targh vegetation site.
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Table 3. Physico-chemical properties measured in Kargaz site.

G e e ST 0 Jles s el e G
Sand Silt Clay TNV N ocC P K EC Depth
(%) (%) (%) (%) (%) (%) (mg/kg) (mg/kg)  (ds/m) PH (cm)
50 28 22 2 0.1 0.1 32.8 149.76 0.31 7.1 0-25
48 26 26 2 0.05 0.5 48.4 38.80 0.34 6.5 50-25
44 30 26 2 0.05 0.8 21.6 42.84 0.32 6.5 50-75
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Table 4. Values of growth characteristics of Rheum ribes in Chubak site.

S glasle J b Sk al s sl sl

S O 4l 05 oddol il O

[T
The average length of quber of stems Stem weight without Excll_Jded base Rc;v;
stems of a plant in each plant pods (gr) weight (gr)
338 6 735 935 1
39.3 7 1005 1245 2
40.6 7 2035 2100 3
36.3 7 1245 1520 4
35.4 5 900 925 5
40.5 6 1010 1095 6
35.0 7 1285 1325 7
35.1 7 870 1090 8
38.4 7 1640 1810 9
38.5 6 1065 1115 10
36.0 6 1179 1316 o
Mean
O gy Sale 5 wlsy ol gy gla Sy palie -0 Jyi
Table 5. Values of growth characteristics of Rheum ribes in Targh site.
LS il Jsb Sl w3 Ble sl CME Ok 4l O il b 035 i
The average length of stems of Number of stems Stem weight without Excluded base .
a plant in each base pods (gr) weight (gr) Row
19.2 5 390 400 1
30.0 3 415 455 2
30.0 2 295 325 3
28.0 2 310 420 4
345 2 385 405 5
23.1 7 415 780 6
22.7 3 430 450 7
25.8 4 600 650 8
245 4 625 720 9
26.7 3 410 465 10
21.4 3 457 507 ol
Mean
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Table 6. Valuse of growth characteristics of Rheum ribes in Kargaz site.
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The average length of Number of stems Stem weight without pods  Excluded base weight R
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447 7 1155 1260 4
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28.7 6 980 1010 9
36.8 6 785 800 10
5l
337 6 857 932 ok
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Figure 2. Compareing growth charactristcs of Rheum ribes between study sites.
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Table 7. Values of variance related to each of the RDA axes.
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Table 8. Correlation coefficients between variables with RDA axes.
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Figure 3. RDA diagram on Rheum ribes measurement data and environmental factors.
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