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A I AME LR B R Rk T IF B ORI . T
B SR 4R 45 1 B i Hh ARUE S L TR 40 min, 4T AR
PRUERCIE . Z )5 N B B 48 N O FE WD REAS R AT IR &5
BEDLIBCHS —FB 23 5 T i e N AT B e il il R A A
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B P 4 1 B2 b T AR ABOK B AR A Bk AR DL T 2 — 3
4% 22 18] 1Y) 22 5 08 T AH B O DL T B 7 AL RS 0k AE AL
S VEE DA Ry 3 A TR X B TR B e W AR R (R D)
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Table 1 Density and coverage of shrub communities at altitude gradient

T AL S TE B T
e /uf-ri*n HRE/ /uff:ri*m HEE/ % /(ff-ri*m HRE/ /(’fﬂﬁglri’z) HE/
3 000 0.27 12.3 0.24 14.7 / / / /
3 100 0.232 14.7 0. 348 23.8 / / / /
3 200 0.22 22.78 0. 328 26. 38 0.05 6.2 0.014 4.3
3 300 0.213 13.3 0.247 15.3 0.129 9.29 0.095 18.6
3 400 0.217 12.5 0.123 8. 26 0.207 14.5 0.189 25.8
3 500 0.212 9.7 0. 146 6.6 0.124 9.1 0.177 21.6
3 600 / / / / 0.17 9.61 0. 38 46
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R 2 A0 2 T B R A/, BT A LR PR A . iX — X
Sl P A 2 5 K TR L R R TR T I I ) B
ARG RE RIFI & SEY B R T 15~ 25 cm 1Y
B2 . AR SO LA (D),

2.1.2 A B A BB BE n BE T
Shannon-Wiener #6850 (H") . 3= & & (Q) #B 1 B 55 4% fin
JERRAR I R 3 R4 3 300 m MHE R . Q5 H'KE
TR 2 AL FAH L FE 3 000~ 3 300 m, Fifi g 4k 446 iE
(1 bR BT .3 300 m fe K 2 ) Bl AR I T T
/N, 3 600 m B A AR AH Q Bl Vi HROBR B 1 AR Ak R
Bl KT H o ORISR R ARSI T 284k 22
SAEE /N AE 0,05 KP EABE (R 2.,

R2 ARBHRGESEEMEEN osHN

Table 2 @ diversity of shrub communities at altitude gradient

B MK /m
Ei=R
3000 3100 3200 3 300 3 400 3500 3 600
H’ 2.257" 2. 305" 2. 38" 2.537" 2. 485" 2.308" 2.109"
Q 2. 789" 3.078" 3.314% 3.672° 3. 087" 2.590°¢ 2.200¢
J 0. 741" 0. 725" 0.731° 0.761° 0. 793 0.784" 0. 671"

I AT AN FNG F RN G S T AR o ZHEME2E 5 B3 (P<<0.05)

A TR T 56 B THE AR 5 1Y B 25 R i 8 B2 &4
FEWT L Bt 0 4B FEE ) 39 0 Con 6L 728 37 AR L 6 W1
v T F) S TP 3G 00 AR 4K B A A DX (3000 m) 5
TR o e 1 X AR (3 600 m) T P& 22 ) e Jo 1 R B O 1 5
T4 R T 4 e B 1) 1 AR R v =2 1) (3100 m Al
3200 m) Y 5 R B A /. U RRAL T A I 4RCRE K

(3 100 m) 5 HAWHFEF W11 Cup (B )G 7T LRI HAH H
[F1] 4 S5 JO R R I VA 44 19 o o K (5% 3)

2.1.3 BEHAE  LE 3 000 m AR B9 4R 6 BE R0
3 400 mPA b A g iEE R BE N 5 AN [ FEE AR W) sy 24 78
0.6 m LA . HiEgE4k# B2 (3 100~ 3 300 m) . & F i
AW 5 I 7E 0. 85 m E RIS (& D),

K3 TREBHRGEEMEZN P SHEME(Cw)

Table 3 B diversity shrub communities at altitude gradient

4K /m 3 000 3100 3 200 3300 3 400 3500 3 600
3000 1

3100 0.934 1 1

3200 0.921 8 0.983 5 1

3 300 0. 840 2 0.872 2 0.916 8 1

3 400 0.7919 0.8419 0.866 6 0.939 5 1

3 500 0.778 6 0.845 3 0.872 7 0.905 0.967 7 1

3 600 0.708 9 0.829 4 0. 840 2 0.823 3 0.917 2 0.969 5 1

F 394 < s A T DA 180 2 0 A AS (R PR AROBR JE b 2 S
B/NGPITE 3.3 ke/m* Zidy o BEAE R SORE I T L ok
AERE RS AT B A AL S A9 2R 0 B SN £E 3 100 m
i Sk A6 A B9 A= Wy Bk B 6. 37 kg/m”, M 5 FEARAH 46
RYERFAE 4 kg/m’ EF 7€ 3 600 m B TR 3. 44
kg/m* (B 2), T HAFAGAE 3 100 m #EE#H B HAE

Wy B YRR ROBE BE Y O e 5 B TS TR L3 600 m A
BN AL 3. 42 kg/m? o HR i A AR IR 3 300 m o
P B A i i A TEE ) 39 0 T 7 £ 3 500 m
BEIE R R 2 3 600 m BRI A T 1 ke 4.
AL ASTEME 4K 3 500 m A A TFHIR 3L H2 1E &
AR B P A X
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Fig. 1 Height of shrubs on shady slope at altitude gradient
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Fig.2 Biomass of shrubs on shady slope at altitude gradient
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Fig. 4 Stem to leaf ratio of shrubs on shady slope at altitude gradient
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Fig. 6 Spectral characteristics of shrub communities on shady slopes at altitude gradient
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Fig.7 Spectral characteristics of Thymus australis community at altitude gradient
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Fig. 8 Spectral characteristics of Rhododendron capitatum community at altitude gradient
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Characteristics and spectral variation of alpine shrub

communities with different altitudes in Jinqiang

River valley in eastern Qilian Mountains

WANG Bo',L1IU Xiao-ni', WANG Hong-wei*, WANG Cai-ling®,
J1 Tong"?,SUN Shou-jiang’

(1. College of Pratacultural Science ,Gansu Agricultural University/Key Laboratory of Grassland

Ecosystem,Ministry of Education/Pratacultural Engineering Laboratory of Gansu Province/

Sino-U. S. Centers for Grazingland Ecosystem Sustainability ,Lanzhou 730070,China;
2. Engineering University of CAPF ,Xian 710086 ,China;3. Xi'an Shiyou University ,
School o f Com puter Science , Xi'an 710065 ,China)

Abstract: As a component of Qinghai-Tibetan Plateau ecosystem,alpine shrubs play an important role. As a

fast developing remote sensing technology in recent years,hyperspectral remote technology can be used to inves-

tigate large area with high spatial resolution and spectral resolution. In order to explore the spectral characteris-

tics of alpine shrubs at different elevation gradients,8 sampling zones distributed on the shady slope from 2 900

to 3 600 m with 100 m interval were selected in Jinjiang River valley in the eastern part of Qilian Mountains on

the Qinghai-Tibet Plateau, Tianzhu County of Gansu Province,to collect the field spectral data and indoor spec-
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tral data of dominant shrub communities by using FieldSpec4 spectrometer. After the smooth noise reduction of
the spectral data, the data were analyzed through reflectivity (REF), absorptivity (ABS) and first derivative
transformation of reflectivity and absorptivity (GREF and GABS). The result indicated that 1) the species di-
versity changed significantly at altitude gradient,and spectral REF and o diversity index showed an inverted ‘V’
shape. The altitude gradient with highest o diversity index and the maximum REF value of the community spec-
trum were concentrated in the middle altitude area (3 300~ 3 400 m);2) the shrub water content showed a ‘N’
shape with the increase of altitude,i. e. ,with the increase of altitude,the shrub water content and the communi-
ty spectral REF first increased,then decreased and then increased;3) the spectral characteristics of shrub com-
munities were significantly affected by the community height, biomass and stem/leaf ratio. With the increase of
altitude, they showed an inverse ‘N’ shape. 4) Rhododendron thymi folium and Rh. capitatum dominated the
shrub community,and significantly affected the spectral characteristics.

Key words: eastern Qilian Mountains;alpine shrub community;altitude gradient; community characteristics;

spectrum characteristics
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Dynamics in carbohydrate content of forbs in
Hulunbeier meadow steppe

SONG Qian, XIAO Hong,CHAI Jin-long, YANG He-long,RONG Yu-ping
(College of Animal Science and Technology ,China Agricultural University ,Beijing 100193 ,China)

Abstract; Carbohydrates are important energy substances for plant morphogenesis, regreen, regrowth and
resistance to environment stress. It is the basis of grassland rational utilization to understand seasonal dynamics
in carbohydrate content in grassland plants. In this study, the seasonal dynamics and interannual variations of
soluble sugar and reducing sugar in shoot,stem base and root of 8 forbs (Potentilla bi furca , P. tanaceti folia,
Sanguisorba of ficinalis ,Serratula centauroides , Pulsatilla turczaninovii ,Carex pedi formis, Allium senescens ,
Bupleurum scorzoneri folium) in meadow steppe in Hulunbeier were studied. The results showed that the con-
tent of soluble sugar and reducing sugar in shoot of tested plants increased and thereafter decreased from April
to September in 2016,and reached the maximum at the end of July. The content of soluble sugar in stem base
and root decreased obviously from April to May, which showed a trend of ‘declining-rising-declining’. Howev-
er,at the end of August 2015, the soluble sugar content in root of Potentilla bi furca ,Sanguisorba o f ficinalis ,
Serratula centauroides , Pulsatilla turczaninovii , Carex pediformis and Bupleurum scorzoneri folium began to
rise slowly. The accumulation of soluble sugar in root of tested plants was seriously inhibited in drought year
(2016). Therefore,it suggested that the suitable grazing period was June to the end of August,and the grazing
intensity should be reduced or grazing rest in advance in drought years to ensure the sustainable utilization of
grassland.

Key words: meadow steppe;forbs;soluble sugar;reducing sugar



