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The relationship between 8" C value and water utilization of
cultivated liquorice ( Glycyrrhiza uralensis) in Ningxia

HU Hai-ying', LIANG Xin-hua®, FU Xiao-zhao', WANG Xing’, XIE Ying-zhong'
(1.College of Agriculture, Ningxia University, Yinchuan, Ningxia 750021, China; 2. College of Life Science, Ningxia University,
Yinchuan, Ningxia 750021, China; 3. Incubation Base of State Key Laboratory of Land Degradation and Ecological
Restoration in Northwest China, Ningxia University, Yinchuan, Ningxia 750021, China)

Abstract; This study investigated the relationship between leaf 8" C value, relative water content, proline and
chlorophyll content of cultivated liquorice ( G. uralensis) under various water situations in Yanchi County, Ningxia.
The results showed that; (1) Soil water content in all soil layers under irrigation was significantly higher than that
under natural rainfall condition (P<0.05). Also, leaf 8" C value, water use efficiency, and relative water content
were significantly higher than that under irrigation, however, proline and chlorophyll content showed reverse re-
sults; (2) There was no significant difference in soil water content, 8" C value, and water-use efficiency between
wild liquorice and cultivated ones under non-irrigation conditions, but significant difference between wild liquorice
and irrigated ones; (3) Under the same water conditions, there was significant difference in proline and chlorophyll
contents between 2 a and 3 a of liquorice but not in other indexes; (4) The leaf 8" C value was negatively correla-
ted with soil moisture content, proline and chlorophyll contents, but positively correlated with relative leaf water
content. In conclusion, the leaf 8" C value can reflect the water status of both plants and the soil it grows in. Like
wild liquorice, cultivated ones have higher 8" C value and water-use efficiency to adapt to the natural conditions.
Therefore, liquorice can be planted on a large scale without irrigation conditions in the study area.

Keywords: Glycyrrhiza uralensis; 8" C value; soil moisture; water use efficiency
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Fig.1  Soil moisture content of different soil layers in different habitats
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Table 1  Changes of total chlorophyll content and its components in liquorice leaves under different moisture conditions

K3 A Qb3 DS EZS ) M4k E a/b RS Y8
Water source Treatment Chla/(mg - L") Chlb/(mg - L™1) Chla/b Chl/(mg - ¢g™!)

H $X%7K Precipitation CK1 1.59+£0.33¢ 0.68+0.18bc 2.38+£0.25a 2.27+0.50be
H $X[% /K Precipitation CK2 1.18+0.16d 0.47+0.07¢ 2.54£0.11a 1.65+0.22de
1R F%K Precipitation Tl 1.25+0.31d 0.49+0. 14c¢ 2.56+0.12a 1.73+0.45de
HSRFEIK Precipitation T2 0.86+0.18e 0.81+0.70bc 2.66+0.15a 1.36+0.21e
ANTHEWE lirigation T3 2.31£0.54a 1.59+0.75a 1.56+0.28¢ 3.90+1.29a
N THEBE Irigation T4 1.84+0.15bc 0.91+0.20bc 2.08+0.28b 2.75+0.34bc

e FFNEH S AR NS FRERFR R AL 3 22 57 1k B E7K - ( P<0.05)
Note: Data with different lowercase letiers in the same column means significantly different (P<0.05) .
®2 CESLIEEZKERVCHERIE HERFHEMENEXESN
Table 2 Correlation between the 3" C values and the soil water contents, the relative leaf water contents,
the proline content, and the content of chlorophyll

EIEE KR

Y= s°C RWC AR TE WMRESE HEEaOE T8ELD SR Sail moisture 4% a/b
Ttem Proline contents Chl Chl a Chl b Chl a/b
contents
813(: 1
RWC 0.978* * 1
EENlvEia . .
Pfﬁi co?ltents _0804 _0756 1
42 & Chl -0.799* -0.836" " 0.634 1
M4 af&HE Cla -0775% -0.812" 0.759 0.892* * 1
4% b & Chl b -0.613 -0.641 0.323 0.856 " * 0.531 1
. i%@k% -0.929** -0.861**  0.857** 0.813* 0.784* 0.626 1
Soil moisture contents
4% a/b Chl a/b 0.385 0.406 -0.089 -0.595 -0.174 -919** -0.396 1

T FORTE 0.05 7P L W EASE CBUI) 5 = R TE 0.01 K- L 8825 AH 2 U

Note: * and * * indicate significant correlation at P=0.05 and P=0.01 levels, respectively.
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