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Morphological adaptation of four dominant Caragana species in the desert area of

the Inner Mongolia Plateau
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University , Tianjin 300071, China; 2. Department of Biology , Tianjin Normal University , Tianjin 300074, China) . Acta Ecologica Sinica ,2006,26(7) :2308
~2312.

Abstract: Caragana species grow mainly in the arid and semi-arid areas of Asia and Europe. Geographically, the number of
Caragana species declines with increasing precipitation and temperature, as well as increases with rising altitude. They may be
found in forest, grassland and desert ecosystems, but more often in grassland and desert. The adaptation of these Caragana
species to the climatic conditions of the desert has made them become dominant planis in the desert. In desert region there is very
little precipitation, high temperature and strong solar radiation. Among these environmental factors, precipitation affects most the
growth and development of the plants there. What made these species be adaptive to the climate of a desert region? To answer
this, the distribution and morphological adaptation of four dominant Caragana species — C. korshinskii, C. stenophylla, C.

tibetica and C. roborovskyi in the desert area of the Inner Mongolia Plateau were studied. An analysis on geographical
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distribution, growth and developmental pattern indicated that these four Caragana species grew normally in the Alashan region,
and were adapted to the desert environment there. The leaf of C. stenophylla took the form of tile (tegular) , which hindered gas
exchange to a certain extent and reduced the area receiving solar radiation. The leaf of C. tibetica was tube-shaped, which
resulted in a potentially greater obstruction for gas exchange and a smaller area receiving solar light. The C. korshinskii with
densely fallen silky villis, C. stenophylla with densely offwhite villis, C. tibetica with densely silky villis, and C. roborovoskyi
with densely straight silky villis had strong reflecting ability, which could lower their leaf temperature, and therefore reduce their
transpiration rate. The strip-shaped leaf in C. stenophylla and C. tibetica, and small leaf area, great ratio of thickness to area,
less leaf biomass, and specific leaf area (SLA) in four desert Caragana species led to the reduction in area of transpiration and
radiation reception, thus enhancing these four desert Caragana species’ ability to preserve water. All these features enable these
desert Caragana species to adapt to the arid environment where atmospheric temperature is high and solar radiation is intensive.
These desert Caragana species had low chlorophyll content. Such low chlorophyll content and offwhite villis or silky villis resulted
in a paleness of leaf color, which enabled the four Caragana species to avoid strong solar radiation. For this reason, the plants
had lower leaf temperature and their transpiration was decreased so that they were able to adapt to their habitats well. This was a
characteristic in adaptation to intensive sunlight, high temperature and long-lasting drought. Higher Chl. a/b in C. Fkorshinskii
and C. tibetica was an adaptation to intensive sunlight. By comparing the morphological characteristics of these four species, we
found that the patterns of adaptation to the arid environment were different from each other in the four desert Caragana species.
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Table 1 The geo-climatic data for the main investigation sites

sx  aE owp AR BPER e PHEN gk omexn
AR Site Longitude  Latitude Altitude nna’ ean annu Sun time Vorage Soil water Vegetation
(°E) (°N) (m) precipitation temperature (h) radiation content (%) iy
(mm) () (kJ/ (o -d)) P
ﬁﬁiﬁ 105.66 38.84 1561 110 7.80 3200 1.71 1.73 ?yp%;ﬁl ﬁsen
BRI AR EF
Xilinhaote 116.07 43.95 990 281 2.35 2932 1.59 3.70 Typical steppe
2 BERS5GW
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Table 2 Quantitative and growth and developmental characters of four dominant Caragana species in the desert

.54 =E HENEE N #r 4B New shoots
T Species Dencity Coverage Shrub height Shrub area B Length
(plant/m?) (%) (cm) (m?) (em) FW(g) DW(g)
FRBWIL C. korshinskii 0.0384d 24.18a 106.00a 6.296a 37.3a 1.74a 1.15a
W38l C. stenophylla 0.096¢ 6.57b 34,47b 0.684b 11.19 0.178¢ 0.095c
HBARBIGIL C. tibetica 0.220a 7.95b 9.88d 0.470c 3.00c 0.166¢ 0.118¢
FBLE XL C . roborovoskyi 0.134b 7.38b 22.13c 0.549bc 12.56b 1.255b 0.893b

*» ZPH—FIPRRAFBRIER BFE In columns different letters indicate significant differences in Duncan’s multiple range test ( P < 0.05)
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Table 3 Morphological characters of leaf blade of the four dominant Caragana species in the desert area

BEE J& BE /T AR ®IK
1 SLA
Fh & Species J& % Shape # & Hairy Thinkness A ,t;.rea Thinkness/ Length/ DW{(mg) N
( ) (cm®/g)
(mm) mm Area Width g
FREBIL C. EJE Flat BR WA E Densely 0.282b 8.54b 0.033b 2.74c 1.922b 44.434
korshinskii fallen silky villis
HHHSIL C. I ZEXEBRE
stenophylla AR Tile-shaped Densely offwhite villi 0.165d 8.00b 0.021c 6.04b 1.042¢ 76.78b
ﬁiﬁ?m L. ffe:* Tubbish- ‘ﬁf & Densely silky 0.389a 4.00d 0.097a 14.00a 0.786d 50.89d
4 4
FERABL C. % Flat B E LA E Densely 0.226¢ 6.36¢ 0.036d 1.71d 0.993¢ 64.05¢
roborovoskyi straight silky villis
I} B
i‘t;ﬁﬁ: Le. ¥ /& Flat vjﬁ% Few short 0.215¢ 37.8a 0.0057d 1.62¢ 2.696a 140.52a

FHR-FIPREFLEERRERBEE In columns different letters indicate significant differences in Duncan’s multiple range test ( P < 0.05)
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Table 4 Leaf color and chlorophyll content of the four dominant Caragana species in the desert area
HEE.FR HEED SR HERESSE HERE o/HFEED

i i)

. Chlorophyll a Chlorophyll b Chlorophyll Chlorophyll a/
Species Leaf color
content(mg/g FW) content{ mg/g FW) sum (mg/g FW) Chlorophyll b
FEB)L C. korshinskii Z5IK 8, Bright gray 1.6lc 0.41c 1.92¢ 3.95a
WM IS )L C. stenophylla B4 8, Bottle green 1.92b 0.53b 2.45b 3.65¢
HOREXG )L C. tibetica F K Light gray 1.17d 0.29d 1.46d 4.03a
TR )L C. roborovskyi # H 8, Offwhite 1.23d 0.33¢ 1.55d 3.80b
AN RIS )L C. microphylla B4 6 Bottle green 2.17a 0.59% 2.76a 3.69bc

FERE IR RAFRFREREREE I columns different letters indicate significant differences in Duncan’s multiple range test ( P < 0.05)
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