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Fig. 2 Ultrastructural changes of young leaf cells of Medi-

cago archiducis—nicolai in underground budding stage
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Fig. 3 Ultrastructural changes of young leaf cells of under-

ground buds in Medicago archiducis—nicolai in late autumn

cold adaptation
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Fig. 4 Ultrastructural changes of young leaf cells in early
winter cold stress stage of underground buds of Medicago

archiducis—nicolai
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Fig. 5 Ultrastructural changes of young leaf cells of Medi-
cago archiducis—nicolai underground buds during the early

stage of winter freezing stress
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Adaptive changes in the young leaf cell ultrastruc-

ture of underground—buds in Medicago archiducis—

nicolai during overwintering

YANG Xiao-xia, FANG Qiang’en’,ZHANG Bo,ZHANG Jin-qing
(College of Grassland Science. Gansu Agricultural University. Key Laboratory of Grassland Ecosystem. Minstry Of

Education. Sino-U. S. Center for Grassland Ecosystem Sustainability. Lanzhou 730070. China)

Abstract: To explore the ultrastructure changes of underground -buds in Medicago archiducis-nicolai during

over wintering. young leaf cells of underground buds in M. archiducis-nicolai was investigated by transmission elec-

tron microscopy (TEM). The results showed that in order to adapt to cold environment. there were a series of

changes in cell ultrastructure. The large volume vacuoles in the cell were decomposed into small vacuoles. which was
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constantly dissolved and phagocytized. The plastids changed from round and oval to horseshoe and amoeba. and the
starch grains were decreased or even disappeared. The number of lipid droplet organelles increased. Due to the separa-
tion of plasma wall in cells. plasmodesmata was disconnected and gradually blurred or even disappeared. In conclu-
sion. the results suggest that the change of the organelle structure of young leaf cells of underground buds in M. archi-
ducis-nicolai makes it enter the dormant state. which could help with the resist to the cold stress.

Key words: Medicago archiducis-nicolai;underground bud ; ultrastructure ; cold hardiness
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The accuracy of artificial grassland coverage mea-
surement of photo line interception method

WANG Huan-huan', PU Hong-mei', YANG Qin', CHENG Hua®, PENG Jing’,

LI Zhong-cai’, HAN Min*,JIN Bao-cheng"
(1. College of Animal Science , Guizhou University , Guiyang 550025, China ;2. School of Life Sciences, Lanzhou
University, Lanzhou 730000, China; 3. Guizhou Institute of Natural Resources Survey and Planning ,
Guiyang 550001, China)

Abstract: Grassland coverage is the percentage of vertical projection area of plants in the total area of sample
land. It is an objective index and serves as an important ecological parameter that is used to evaluate vegetation. An
ideal method to measure the grassland coverage should be quick, requires few tools and must be accurate. In this
study, the traditional field line interception method was applied to sample photo analyses, and the photo line intercep-
tion method used to measure the grassland coverage was assessed. The grass coverage was measured by taking quad-
rat photos in the field followed by using the virtual scale in the computer as the line interception. Three types of artifi-
cial grassland, including Zoysia japonica, Trifolium repens and Paspalum thunbergii, were used as the research ob-
jects. The photographic method was used as the reference, the accuracy of the measurement and the applicability of
photo line interception method were analyzed by comparing the visual estimation of the field, visual estimation of the
photos and the field line interception method. The results showed that the measurement errors of the field visual esti-
mation, photo— visual estimation and field line interception method were 5. 6%,14.6% and 2.7% , respectively. It
took approximately 3. 5 minutes to measure the field for each 50 cm X 50 ¢cm grass quadrat using the field line inter-
ception method. The average measurement error of the photo line interception method was 3. 3% ; the measurement
error of different grasslands was <C5% ,and it took approximately 3. 7 minutes to measure each 50 cm X 50 cm grass
quadrat indoors. The increase of the number of interception lines did not significantly improve the accuracy of mea-
surement. When the number of interception lines increased from 2 (a total of 1.4 m) to 4 (a total of 2. 4 m) , the error
was reduced by only 0.1%, but the time taken was almost doubled (3.5 minutes). The photo line interception
method showed to be time-saving with a high degree of precision. Therefore, the photo line interception method with
two interception lines is recommended to be used as a similar grass cover measurement method.

Key words: grassland ; photo line interception method ; photographic method ; grassland coverage



