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28°10'N,108°36' E~108°48'E, . Farqu-
. . N , 5 har L2l
~17 C, 1100~2600 mm, A=
80% , . PARX Q-+ A — v/ (QXPART A, )7 — 41X QX A, XPARXk
2k—RD
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9 ’ , , »pmol/(m* + s); A, ,
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i ) . ) Photons; k ; RD
’ 3
, ’ [922.23] . 3.1
8:00~12.00,
2 23.0840.09 C, s
. CO, 400 pmol/mol ,
, , 2000, 1500, 1200, 1000,
11 2 cm. , 2 800.,600.,400,200,100,50.,0 ;Lmol/(m2 ©S),
, 1. (Pn,pmol/(m* « s)) 1,
2.1 0~200 ymol/(m* +s) PAR Pn
2012 4 9 , , LCP( Do
, . 1 , 1000 pmol/(m”
. 2012 4 10 2 ©s), ;
, 8.00 1000 pmol/(m* « s)
, , , 1000 pmol/(m* « s),
B Farquhar Q 0. 06 (mol
, 10 cm , 0~10 cm, CO,/mol Photons), Q ,
10~20 cm,20~30 cm,30~40 cm,40~50 cm,50 ) o Q )
~60 cm s ) , o
o 0~200 pmol/(m’® « s) Pn ,
2.2 PAR LCP 13 pmol/(m® « &),
4 10 (519 ), LCP  0~10 pmol/(m® « s) , 10
LI-6400(LI-COR, Lincoln, pmol/(m* « s) tesd | ,
NE , USA) A4 11 .
1
Table 1 The overview of the sample sites
(m) (m) (cm) (% %)
—— (Davidia involucrata)
Logets s 1073 20 11.2 80 35 (Liquidambar formosana)
(Camellia sinensis)
ZTAOTOTN, 692 1.5 2 30 0 (Davidia involucrata)
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pmol/(m” « s), (Pn)
s 0.39~9. 53 ;Lmol/(m2
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CO, o
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1
Fig 1 Photorespons { . Ak 5 .
€ otoresponse curve o 3.2.2 BERBARGG Ak F oK 5 AR L E
the sapling Davidia involucrate
2 , 1000
3.2 pmol/(m” « s), ,
4 10 ) (5 19 ) 3 pmol/(m* « s) , 3. 53 pmol/
. (m2 *s) o ’ 2 ’
, , 2.41, 7:00 ,
(Pn,pmol/(m” + s)), (Cond, pmol/(m’ o
. = N
©8)), CO, (Ci, mmol) , (Tr, 3.2.3 MR G5 RS
p 2 4«
mmol) , (PAR, pmol/(m* + s)), 1 ’ 1000 pmol/(m” = s)
(WUE)a (Taoc)v ’ °
(RH b %) ’ 20 ? (T) ~
3.2.1 FARBHRAM LG FE oK oA AR FE . 20. 27~
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Table 2 Diurnal variations in photosynthetic rate of Davidia involucrate in cloudy and sunny days
Pn Cond Ci PAR T
, ‘ WUE ,
(pmol/ (m? + 8)) (umol/(m? +s))  (mmol) (mmol)  (pmol/(m? « $)) (o)) 1)
9:00 0.39+0.19 0.13%+0.08 491+1 0.87+0.53 3144 0.52+0.13 20.3+1.0 7242
10:00 1.8340.07 0.10+0.02 437+1 0.68+0.11 8643 2.72+0.35 20.74+0.2 7240
11.00 5.6740.22 0.1240.03 351+15 1.0440.13 21746 5.4940.59 22.7+0.3 68+3
12:00  9.5340.06 0.15%+0.01 280+5 1.8340. 10 8114146 5.2340. 24 25.240.1 6440
13:00 7.8440.07 0.144+0.01 29244 1.8140.04 412413 4,34+0. 14 26.8+0.1 65+1
14.00 7.694+0.13 0.1240.02 280+16 1.2540. 14 35146 6.2140. 64 25.2740.1 7041
15:00 7.884+0.73 0.13%40.01 282+7 1.3540.06 345420 5.8440.29 25.7+0.1 700
16:00  7.4940.07  0.1320.00 29042 1.1020. 00 28846 6.8020. 09 24.0£0.0 7340
17:00  6.4340.30 0.12+0. 00 30044 0.847+0.01 25044 7.624+0.41 22.9+0.1 76+1
18.00 1.0540.13 0.15+0.01 38841 0.94+0.03 5642 1.1240.11 22.37+0.0 7841
7:00  1.5040.09  0.060.02 38614 0.38£0.11 16610 4.32£1.06 20.9£0.1 761
8:00 5.90+1. 44 0.15+0.07 308+13 2.9040.90 693447 2.0840.15 30.240.8 5645
9:00 6.35+0. 04 0.10=£0. 00 269+2 2.26+0.09 1017423 2.84+0.09 30.37+0.3 5141
10:00  3.4940.87 0.0540.01 253+13 1.8840.32 1315459 1.8340.19 34,740.2 35+1
11:00 3.59+0.12 0.07-40.00 286+5 1.9040.08 1602443 1.8940. 10 31.94+0.3 4441
12:00 3.65+0.07 0.06%£0.01 271%13 1.8940. 15 1552434 1.9440. 14 34,240.6 4443
13:00 4.1840.73 0.06=+0. 00 251424 1.8440.07 1498438 2.26+0.33 34.5+0.6 4542
14.00 4,00+0. 31 0. 05%40. 00 251+10 1.7440.05 1346475 2.31+£0. 20 34.7+0.4 4641
15:00  5.1640.61 0.08+0.01 277420 1.8340.37 1126 +381 2.96+0.61 31.5+ 0.8 562
16:00 3.314+0.12 0.08+0.02 316420 1.1740. 15 28449 2.914+0.52 28.2+0.2 62+2
17:00  0.80740.56 0.03+0.01 358430 0.344+0.11 161+9 2.72+1.83 26.4+0.5 68+2
18:00 0.4940.22 0.04=+0. 00 38748 0.55740. 05 152+1 0.87+0. 32 27.3+0.1 6541
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Interpretation of the Water Recourse of Davidia involucrate
in the Fanjing Mountain via the Characteristics of Hydrogen
Isotopic Composition and Photosynthesis

LIU Ying', WU Yamyou'* , SHEN Zhijun’, LIU Hai’, WU Ming-kai’ .
QIU Yang', HE Ru-tai', YANG Ni', YANG Ning'

(1. State Key Laboratory of Environment Geochemistry, Institute of Geochemistry, Chinese Academy of Sciences,

Guiyang 550002, China; 2. School of Life Sciences,Guizhou Normal University, Guiyang 550002, China; 3. Modern

Chinese Medical Materials Development of Guizhou Province, Key Lab of Agricultural Biotechnology of Guizhou
Province, Guizhou Academy of Agricultural Sciences , Guiyang 550006, China; 4. Fanjing Mountain National

Nature Reserve Administration, Tongren 555207, China)

Abstract; Davidia involucrata , which is the only one relict species from the Tertiary in the genus Dawvidia, is classified as a na-

tional level to protect plants in China. The climate of the Fanjing Mountain in Guizhou Province is perennially cool and humid.
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Man-made forest of Davidia involucrata was the research object. The photosynthetic traits of Davidia involucrata were meas-
ured in sunny days and cloudy days, respectively, by comparing the results and analyzing the water hydrogen isotopic composi-
tions of atmospheric precipitation, soil water, groundwater and its branches in the growth area. The results showed that the
Davidia involucrata seedling was a kind of heliophyte plant with a lower transpiration rate. And it is suitable for growing in a
cool environment where the temperature should not exceed 30°C. The proportion of atmospheric precipitation of Davidia in-
volucrata in both man-made forest and natural forest were 76 % and 58% , respectively. The lower proportion of deep soil wa-
ter was because of the lower tension in the root caused by the lower transpiration rate. The cool, rainy, and misty environment
in the Fanjing Mountain would provide a favorable condition for the growth of Davidia involucrata.

Key words: Davidia; photosynthesis; hydrogen isotope; Fanjing Mountain



