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Comparative study about the anatomical structure
for stem of Carum carvi in different
elevations of alpine-cold area

SHEN Ning-Dong WEI Mei-Qin LI ZongRen XIONG Hui—Yan

( Department of Agricultural and Forestry College of Agriculture and Animal
Husbandry Qinghai University Xining 810016 China )
Abstract: We compared and analyzed the primary anatomical structures for stem of Carum carvi on five different alti—
tudes by paraffin section methods and observed the structure with unidimensional and two-dimensional (area) index
properties in order to find out the change rule of structures for stem of C. carvi with the rising of elevation which could
provide basic information for the development and utilization of C. carvi. The test showed that stem primary structure
consisted of cortex and vascular cylinder. With the altitude increasing the thickness of epidermis and pith the width of
pith ray and the area of aerenchyma gradually increased but the ratio of vascular tissue to fundamental tissue gradually
reduced ;the number of layers and thickness of cortex the number and thickness of vascular bundle gradually decreased

however the development degree of vascular bundle and the diameter of duct gradually increased. The thickening of epi—
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dermis could reduce the losing their body heat and decrease the damage from strong ultraviolet rays; The increasing of ra—
tio of fundamental tissue was conducive to store more physiological regulatory substances increase of cold resistance abil—
ities in the plant; The development of aerenchyma could reduce the diffusional resistance of the air inside the plant
channel being formed along aerial parts to underground part and also could increase the plants buoyancy reduce the pro—
portion of plants. The varying of anatomical structures for stem of C. cawvri during different elevation reflected plant adap—
tations for environment. But in this experiment some special phenomenon was observed the number of layers and thick—
ness of cortex in C. carvi stem this phenomenon was reported in the aerial stem structures of Kobresia pygmaea and its
mechanical tissue of aerial part had a decline meanwhile underground part had a rise. Whether this kind of phenomenon
exists or not we must further carry on study about anatomical structures for root of C. carvi. In this study we also found
that the number and thickness of vascular bundle gradually decreased however the development degree of vascular bun—
dle and the diameter of duct gradually increased with the increasing of the altitude. The possible reason was that its low
temperature and short frostless period were under the high altitude conditions the plant developed more completely under
the high altitude areas than the low altitude areas in same growth period. It also reflected plant adaptations for environ—
ment. And the problem about development degree of the same plant in different altitudes still need further research.
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Table 1  Collecting sites of experimental material and environmental condition
N () )
Serial | Collecting Northern East Elevation Ecological Annual-mean  Annual—ainfall Frost-free
Petal numbet site latitude longitude (m) habitat temperature (mm) season (d)
1 Taojia Moutain Fastness 36°41° 101°45° 2 302 Beside farmland 5.9 367.5 220
in Xining City eside farmian
2 Baoku Township of ~ 37°09° 101°33~ 2 708 Beside the road 3.0 515.8 191
Datong County estde the road
3 Riyue Township of 36°33° 101°10° 2 976 Beside farmland 2.8 414.9 183
Huangyuan County eside farmian
4 Gangcha Township of  35°42° 102°13~ 3251 Alpi adow 1.5 462.8 175
Xunhua County puie meadow
5 Riyue Mountain of 36°25° 101°06~ 3 456 Aloi land 0.9 423.9 169
Gonghe County pine grassland
1 28.0 3456 m 22 &
; 3456 m o
C 2 D,
2.2 2 302 m
N 0 943.361 pm 3456 m 1126.290 pm
o 2 302 o
m 6.2 2302 ~2976 m
56.916 pum; 3251 m 3456 m
3456 m
3.9 39.863 um;
2 302 o
m 2 076. 42 um’; 3 456 m
139 481.45 pm’ o
«C 2 D,
1 .
o 2 302 m o
5.7 108. 462 pm;
3456 m 2 302 m 2 976
3456 m o
4.1 69.224 pm( 2 0. 2.4
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Table 2 Observation data about the anatomical structure for stem of Carum carvi in different altitudes
Altitude (m)
ftem 2302 2708 2976 3251 3456
13.350bcAB 12.236¢B 14.105abAB 14.485abAB 15.430aA
Epidermal thickness (pum)
Collenchyma layers () 6.2aA 5.1bB 4.1cC 4.2c¢C 3.9¢C
Collenchyma thickness ( jum) 56.916aA 53.535bB 52.467bB 48.675¢C 39.863dD
2
pm’) 2 076.42dD 5102.44dD 23 539.09¢C 42 370.36bB 139 481.45aA
Aerenchyma area of collenchyma
) 5.7aA 4.5bbB 4.4bbB 4.1bB 4.1bB
Cortex parenchyma layers
(.Mm) 108.462aA 94.058bB 85.190¢C 81.386¢C 69.224dD
Cortex parenchyma thickness
Vascular bundle number 26.9aA 28.0aA 28.0aA 23.5bB 22.0bB
(p.m) 276.59a A 245.39bB 232.50 cC 209.35dD 171.64eE
Vascular bundle thickness
. (pm) . 14.83¢B 19.42abA 19.12bA 19.82abA 20.43aA
Diameter of conduit
. . (pm) 943.361cC 973.766¢C 1 045.872bB 1 106.693aAB 1 126.290aA
Pith thickness
Cpan) 0 0 0 10 210.43 16 768.47 % %
Aerenchyma area of pith
. . C(pm) 86.157cdC 82.819dC 88.840¢BC 95.190bB 103.873aA
Pith ray width
./ . (%) . 24.95aA 21.88bB 19.64¢cC 16.93dD 13.89¢E
Vascular tissue/fundamental tissue
/ (%) 0.047eE 0.129dD 0.561cC 0.944bhB 3.673aA
Aerenchyma area/total area
P <0.05 P <0.01 3 0
2 t o

Note: Lowercase letters show the significant differences(P <0.05) ;Capital letters show the highly significant differences(P <0.01) ; The data of aerenchyma area of pith

were not (:ompured by analysis of variance and only the latter 2 data were (:()mpur(-,(l by t—est.
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I 1. 2302 m ( x40); 2. 2302 m ( x200); 3. 2708 m ( x40); 4.
2708 m ( x200); 5. 2976 m ( x40); 6. 2976 m ( x200); 7. 3251 m ( x40); 8. 3251 m ( x200); 9.
3251 m ( x 100 ); 10. 3 456 m( x40) ; 11. 3456 m ( x200); 12. 3456 m ( x 100
). EPC );CoC  );P(C ); VB( ) Ae( ).

Plate I Primary structure of stem of Carum carvi in different altitudes 1. Altitude 2 302 m ( x40); 2. Altitude 2 302 m ( x200) ;
3. Aliitude 2 708 m ( x40) ; 4. Altitude 2 708 m ( x200) ; 5. Altitude 2 976 m ( x40); 6. Aliitude 2 976 m ( x200) ; 7. Altitude 3 251 m ( x
40) ; 8. Altitude 3 251 m ( x200); 9. Altitude 3 251 m ( x 100 Aerenchyma of pith ); 10. Altitude 3 456 m ( x40); 11. Altitude 3 456 m ( x
200) ; 12. Aliitude 3 456 m( x 100 Aerenchyma of pith ). EP(epidermis) ; Co(cortex) ; P(pith) ; VB(vascular bundle) ; Ae(aerenchyma).
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