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Abstract: To study the water utilization strategy of Pinus yunnanensis under different recovery modes, so
as to explore the reasonable inter-species configuration of plants,and to provide important scientific basis
for the restoration of fragile ecological environment in karst areas. Through measuring the hydrogen and
oxygen isotope values of stem water and different water sources of four plants mixed in P. yunnanensis ,1i.
e. s Pistacia weinmannifolia , Cinnamomum cam phora, Cyclobalanopsis glaucoides, and Quercus
franchetii ,and combining the carbon isotope values of plant leaves,the water utilization strategies of plants
were explored. 1) Karst groundwater was a stable water source for karst plants. The water content in 20—
60 cm soil in P. yunnanensis mixed forest was significantly higher than that in pure forest,and the maxi-
mum differences in drought and rainy seasons were 10. 36% and 15. 19% ,respectively,indicating that the
water condition in mixed forest was better. 2) Compared with pure forest, mixed forest of P. yunnanensis
had less seasonal fluctuation in water utilization ratio. In dry season,C. camphora and P. weinmanni folia
increased the utilization ratio of karst groundwater by 18. 1% and 19. 2%, resulting the decrease of inter-
species competition,and the water raised by deep roots could benefit P. yunnanensis and shallow-rooted

plants. 3) Compared with P. yunnanensis pure forest,the leaf 8'°C value of mixed forest had a small sea-
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sonal variation, indicating that its water use efficiency was relatively stable. Pinus yunnanensis can be

mixed with broad-leaved tree species such as P. weinmanni folia and C. camphora ,which can improve the

survival rate of P. yunnanensis and reduce the competition of plant communities in water utilization.
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Fig. 1 Comparison of soil water content in mixed and
monocultured Pinus yunnanensis
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Fig.2 6D and 8" O compositions of potential water sources

in P. yunnanensis forest



40

Pa bR e 2 4t

36 &

(LY T W R R 10 22 F O, HoAr A 0 bR AR T
214 3l [ 7K £k L 36 B 24 1 1) 7K 43 SR R T RR K
2.2 =mEMmEKSFHEKIE

FEHR K 01O BRI /N, T ZE Y B
50 —10.08%0. 25 R —10. 46%, , K HEAH —F
MR EPERI AT SEME (B 3) . TR 60~80 cm )2 L
HEK 555 MR K B (55 R 453, 7E 20~40 cm H
WIEA B il . IRASHR S ali bk 2k 55 v = B A bR 5L
F 0" O (HITE R — 1 2 VR BE AL 1 B HL % 3, R

Py  ----- Pw e Cm  —=—- Cn
50 (%, V-SMOW)
-11.0 -10.5 -100 -9.5 -9.0 -85
0 T i T T T 1
20
|
g !
oo
® !
.60 |
H !
80 | !
-100 b
50 (%, V-SMOW)
-11.0 -10.5 -100 -9.5 -9.0 -85
0 T T T T T 1
20 F
=
o
Bmo40T
K
60
-80 |
bl 2=
-100 -

LR /em

T IBIR F/om

BEA R 40 em F1 60 ecm, —F W ZE 20 cm R E AL
WRE KA 6O H—9. 01%, F1—9. 48%, 5 i ==
REK I 01 O fH —9. 49% 8 h B2l . B+ 2 IR B
B o O HZE W, 5K 0" O H2ZE SR K
I3k — VR B A 1T RS2 RN K R T b 4 I A PR R
1 7 K30 1 5 2 2 ST 3E AR, 20~ 40 em ¥
2 E UK IR — A R K ANG , =
FAZIAR 60~80 cm 2 3K REAE IR A5 25 1A L T K
ORI

——Qf —O—Ts —4&—Ys —@—Hs

80 (%, V-SMOW)
12,0 -11.5 -11.0 -10.5 -10.0 -9.5 -
0 T T T T T T 1

-20

-40

-80

aRZFE

-100 -

50 (%, V-SMOW)

5 0 &0 ¢ o
,\\ /\\ >Q ,\’Q 97 o

0 T T T T T T T T 1

5 Q9 5 9
/\”) ,\”)' /\’\» l\’\»

-20

-40 |

-60

-80 |
bR

-100 -

Hea: m MR b AR, TR, Py: Z B s Pw 38 A; Cm: Bl Co: JHH X5 QI HEZERR 5 Ts: 2K Y BT K s Hs WK
B3 EWNEZEMEFKSLEAFNFOER

Fig.3 The variation of stem water and soil water 8'*O in P. yunnanensis during drought and rainy seasons
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Fig. 4 The utilization ratio of representative vegetation in mixed forest and P. yunnanensis to each possible water source
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Table 2 The leaf 6"°C value of different recovery modes in two forest types %o
. T
=
Qa-1 Qa-2 Ga-1 Ga-2 Wa-1 Wa-2 Ca Pa Pb
W —31.87 —30.95 —29.63 —31.10 —29.35 —29.09 —29. 66 —27.66 —28.48
2 —27.58 —29.85 —29. 86 —27.58 —30.07 —29.37 —29.47 —29.56 —31.67

¥ Qa-1: £ BE DBH=38. 28 cm; Qa-2: 474 DBH=12. 18 cm;Ga-1: % Xl DBH=8. 22 cm;Ga-2: 37 X DBH=17. 21 cm; Wa-1. 1§ &
A DBH=38. 28 cm;Wa-2:1 & K DBH=12. 42 cm;Ca: & # DBH=21. 44 cm;Pa: B3 = B ¥ DBH=18. 84 cm;Pb: 4i #k = §§ # DBH=
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