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Fig, 1 Leaf carton isotope values from different species alofng‘a‘ light availability
cline in a monsoonal forest habitat at Ding Hu Shan, China, Data are

means of three values, except nursery plants which are single observations,
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B ORPLEEREERE RR NS A R R
n=3 ~NPER LA LA XHHEY, b, 3CHER R, PL0.05"

Table § Carbon isctope values of different species occurring at three sites differing
in canopy deviopment and at a nursery site at Ding Hu Shan, China, Data
are x+1SE, n= 3 unless otherwise noted, Units are parts per mil, Valﬁcs
within a row are significanyty different from each other at the ?( .05 or
better level if followed by different lctters, NP indicates that the species is
not present at that site, )

i =R 23 ki) Bk B
Species Closed Mid Open Nursery
% 4 Ardisia quinquegona —32.2+ .18 —30,004,15 —27,804,03 -21,2
% I Castanopsis chinensis —30,30+,10 —28,63+.03  —27.07+07 ~25.6
# % Dicranopteris linearis NP — 28,604 ,57 —26,474 .27 - NP
4% Eucalyptus robusta NP ©  —29,40+4.33  —27,40+.49 NP
=33 Evodia lepta NP —29,40+ ,07 —26.53+.28 —24.0
LK Pinus massonjana NP —28.5 —26,40+ ,62 —26,5
Ju 4 Psychotria rubta —-30,67+1,11 —28,87+ .07 —~26,77+ .07 —26.9
$h4ii Rlhodomyrtus tomentosa NP —31,20+ .12 —28.,40+ .23 —27.2
@8k Schetflera octophylla NP . —27,93+.23 —26,59+.06 NP
% ® Schima supetbai ‘ —30,27+.12 —30.33+-,09 —27.27+ .14 —217.0
|
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Fig, 2 Leaf carbon isotope values from different tree species as a function of
height' in a monsoonal tropical forest at Ding Hu Shan, China, Data are

means of three values,
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Roeskef10’ Learyys 9 3% RuBPRALERRBI N TR LR, HEBABEHK ., THE
BB BB DA B i B - B 0P 2 e R CO , ¥ BE 7 258,286,205 521954117,

x2 m¢$ﬁlﬁﬁﬁﬁ%ﬁ@¥ﬂﬁiﬁ&%tﬁ&m%ﬁé‘ﬁ
HFEHX:1SE, P (O0.05mAER )

Table 2 Average carbon isotope values and Kjeldahl nitorgen contents for plants at
the four different sites, Data are X% 1 SE, Values within a column

followed by different letters are significantly different from each other at the
P< .05 level or less,: '

3 BRREL (%) YUK, (mg g-1)
Habitat _ Carbon isotope Kjeldahl nitrogen{mg g=%)
value(%) 1A Jan, .7 F July -
. EHREE | R | o -
Closed canopy © -30,854+0.45 16,14+1,2 - 19,6+3,0 -
hRNEE | ‘ |
Mid - canopy ~29.2940,31 11.64+0.8 14,411
BHA TR | - o ' -
Open ~ canopy . -27,0740.21 12,6+1.2  14,0+1.5

N TS A R R A SOt R, WIET AR 3 G/ Ca, fEH
AR EN (3D , CofRFAMILCO, Wk, Ci Ca (i BANATMAATI 2 Rl 45 7%
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Fig.' 3 ‘Ratio of intercelliilar «to ambibtit carton dioxide ‘concentrations gn four species. - ,-

" from Ding Hu ‘Shan’ a§ a fdfiction. of incident photon flux, These, resgonse .

curves were measures at a. leaf temperature of 25°C,

amb1ent Carh on dloxlde

concentratiion of 350 pll—n; znd a leaf to alr water VaI,Ol' concentration

gradient of 15 mbar bar— 3

BEAAMH S 52K ERBEAWREZ R RIS, *E?'S"’r)%‘ﬁ%ﬁl’f
BFH, BT RARTHEM H RS FIRRE, oL R SR ANHRYERRKA
Ci) /1,6AW, Ca3doutl '3+ &,
1zmbar bar ! (FieldfiLin) MAKAXRLE, HED , RARKLKTYHR 6 %

GHIH % R, WUE= (Ca-

Data are averages of three leaves per sgpecies,

THAHBMAW N

2, WKAFHBERN A, 3mmol mol™t (B4 K7.0mmol mol™!) (HiH .

R I RR AR SR R T BB 0 IR 3h HRMBETREH. X307 HHEIRRA
B RS RRERL L ARE, R2TRBANEHEYHEREYFSRBET
FTRALE RN B ﬁ’ﬁﬁﬁ’l‘&TH?%ﬂﬁ)ﬁ%%ﬁﬁ/\ﬂl‘%%#mﬁtﬁ%‘ﬁﬁmﬁl&

FABRBERER.

- }3 Al ﬁﬁ%}%ﬁ%?ﬁm:/s\ﬁmﬁ%ﬁmm%&%‘*ﬁ (mgg-t)
WHETUIRT ARE—K, RBHEN RGN THH,

PLO.05EK Bt

~Table 3 Kjeldahl'h"itrogéﬁ ‘contents of leaves from sites differenring in canopy

development due to fuel harvesting at Ding Hu Shan, Plants were sampled

) “twice, onte during the relatively inactive time of year (January ) and active

* during the"ac'tii/e rainy season(July), ‘Data are means of three lumped samples-
‘ynless otheiwiZ noted,  Units are mg g~L,

~ly-different from each other at thc P<,05 or better level if followed by
different letters, NP indicates the Specws is not present at the site,

i
o ¥
M 8 ! B & R %23
Species i Closed Mid Open
P 4 Ardjsia quinquegona
Jan, ! 13.6+40.5 11.4+0.1 13.6+0.7
July ; 17.6+0,1 14 .54-0.5 —-
¥ 3 Castanopsis chjnensis
Jan, i 11.7+40.2 12,940.3 10,7+0.7
July ! 12.64+0,2 14 44-0.2 15,34+0.3
i $ Dicranopteris knearis '
Jan, ot . NP 10.0+0.7 10,4+0.2
July C NP 13,2+1.1 9.840.4
HRE: Eucalyptus robusta
Jan, NP 11,5438 9.1+1,5
July GNP e 13.0+0.3
+ZX3% Evodia lepta. PR _ , _
Jan, ' " NP 1 16,3+0.5 21,5+0.8
Jully NP 23.0+1.7 23.44+0.6

s
Values within: a, row are. sngnifxcant_ .-
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B EIA

o

FPinus massoniana

Jan, NP
Jaly NP
Peychotria rubra

Jan, 14 540,
July 17,240,
Rhodomyrtus tomentosa

Jan, NP
July NP
Schefflera octophylla

Jan, NP
July NP
Schima superba

Jan, 11,9+1.4
July 20.1+1.4

113

10.8+0.4

13.9+0.2

8.74+0.3
11.1+0.4

15.24+0.1
16.9+0.7

10.140.2
14,3+ .05

10.14+1.0
10.6+0.3

14,540.2
15,2+40.2

10.040.5
12,6+0.5

15,9417
15.5+0.7

10.14+0,7
15,0+0.3

KARTEURZ B R RETEE. 6. & B RENER. ZARTRE
hREB RN S TR SRR, BE. &, B BRI RERE - Enlat.

B4 BEWLAERHAFARERRTHAVER 05, 8, 8. BRENAR (v gt —

Mn, P, mg g-t—Ca, K, Mg)

Table 4, Phosphorus, potassium, magnesium, manganese and calcium contents of
leaves from different sites differing in canopy development for a monsconal
tropical forest site at Ding Hu Shan, Unites are pg g-* for Mn and P
and mg g-1 for Ca, K, and Mg, Data are means == 1 SE, except as
noted, Values within a row are significantiy different from each other at
the P<C 05 or better level if followed by different letters,
2 R ealiapit) Btk
Species Closed Mid Open
Z 4 Ardisia quirquegona
Ca 7.941.6 8.9+0.4 2.0+0.3
P 867-+116 779+76 1580+19
K 17.1+0.9 15.8+2.8 15.5+0.3
Mg 9.7+1.0 3.4+0.4 2.0+0.1
Mn 3%+ 4 10084196 363429
# ¥ Castanopsis chinensis
Ca 0.4+0.1 1.24+0.1 0.7+0,1
P 1084433 14624111 1186+56
K 7.9+0.8 10.840.0 11,540.5
Mg 1.4+0,1 1.24-0.0 1.240.0
Mn 129421 65079 131+ 5
¥ # Dicranopteris Linearis
Ca NP 0.8+0.2 0.24+0.0
P NP 326+134 634 +66
K NP 10.5+0.3 5.44+0.3
Mg NP 1.3+0.2 0.83+0.1
Mn NP 545+161 5445
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Eucalyptus robusta

Evodia lepta

Pinus massoniana

Psychotria rubra

Rhodomyrtus tomentosa

Scheflera octophylla

Schima superba

NP
NP
NP
NP
NP

NP
NP
NP
NP
NP

NP
NP
NP
NP
NP

3.8+0.5
1210+ 5
8.7+0.5
4,6+0,2
505+25

NP
NP
NP
NP
NP

NP
NP
NP
NP
NP

1.6+0.5
1074 +-203
8.3+1.1
1.8+0.3
288+58

12.5+3.2
1842+ 375
10.7+1.3
1.7+0.1
423166

5.14+0.2
992--44

17,1+0.2
2.2+0.1
1103 +45

0.7
1643
12,6
0.5
309

7.1+0.2
1423+85
18.0+0.5
3.3+0.1
1592+81

1.0+0.4
8814130
5.8+1.3
0.54+0.1
227+63

4.4+0.7
14454128
23.6+0.6
2,5+0.0
1034 +61

2.3+0.9
9524150
11.2+3.4
1.1+0.1
492+48

6.1+0.3
1222+38
9.8+0.4
1.9+0.2
2,3+15

1.24+0,1
16474176
15.3+0.5
1.5+0.1
140+ 4

0.8+0.2
1106 +357
7.2+4+1.2
0.5+0.0
119 +69

2.2+0.7

* 150684

15,4415
2.8+0.4
203+32

1.0+0.2
1032+102
10.6+0.1
0.7+0.1
80+9

1.9+0.1
1253435
12,9+0.4
2.0+0.1
122+ 5

2.5+1.0
548+237
11.4+2.4
1.440.2
275487

WIER 2 MBREMLRE TN, IR E AN RERRH G SRBRRER, WD
BN R B R BIN Ot & R B,  HR CURAE b Bl e & B AR BE 32 A T 4R B KT
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(2) POTHEIARGEE AR, HRAREMAMENFER L. KW, RKZTHY
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ELAMEICO, I E 5RBHK X R, EHH— RO ERE, dRAREMCERS T
B R A B AR (13, 15, 20, 28], RATAILERE REMATERY, ®AHFRREALRIL
M6/ BIBA AT 2215 3 2 FfE.

SRR R RE R BN AN ER, AWATREE. B v
BB T ME] CO, /K P iy 22 520 8 3, 85 R AN B T COL IR AL 3R AR A Y AR 4K 15, 20, 260,
M, @R LB CO, BN 559 A REWREMLER S —H(A—7.8%), TIERR
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HRRICIHHEEE ., FranceyZ I EARFE R WCO WM FM ER 4, A HZE
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WA RMER T FRFEAMERADAERERNE S (B2) .
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fE64 15 G BRI Y P W R SR . SmithC1 IR IR R CIGH4R 5 & w3k [ 4L
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RS, 240, RappUs I f Vitousek 24 I FFFLHRth, Btk Rk, MUZ W B T &
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Rz EWEEAR—, E—dEyh, XETERANTRGHE S, 53— Sayh Rt
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TS, ZTFRKOMER A, B K RKSFERERER, REANHREREK. ZT
STREHENOENAEREBTETRE, WHABE.

: ( A&X M Occologia, 1986, iR )

» AFREBARE—EN 2 EHETUORKES,

__31.__



133

43

153

163

171

183

193

€103

1)

112)

{133

14)

(15)

{163

{47

{18)

3 F IW

ZEREE. [TERE, 1982 BMILHRKARPROEY, B TRESRESERERE, &
18, 7714177,

Bradford, X,J,, T ,D, Sharkey, G. D, Farguar, 1983: Gas exchange, stomatal
behavior and 6!3C values of the flacca tomato mutant in relation to abscisic
acid, Plant Physiol,, 72. 245—250.

Chapin, ¥, S,, 1980: The mineral nutrition of wild plants, Ann_, Rev, Ecol,
Syst,, 11: 233—250,

Downton, W, J S, W J R Grant, S P Robinson, 1985; Photosynthetic and
stomatal responses of spinach leaves to salt stress, Plant Physiol,, 77. 85—88.
Ehleringer, J.R,, E D Schulze, et al ,1985. Xylem—tapping mistletoes; Water
or nutrient parasites ¢ Science, 227. 1479—1481.

Epstein, E,, 1972: Mineral nutrition of plant; Principles and Perspectives, John
Wiley (ed, ), pp412, New York,

Farqubar, G, D, M C Ball, et al,, 1982: Effect of salinity and humidity on
d13C value of halophytes—evidence for diffusional isotope fractionation deter—
mined by the ratio of intercellular/atmospheric partial pressure of CO, under
different environmental conditions, Oeccologia, 52. 121—124.

Farquhar, G D, M H O’ Leary, J A Berty, 1982: On the relationship between
carbon isotope discrimination and the intercellular cardon dioxide concentratjon
in leaves, Aust J Plant Physiol,, 9. 121—137.

Farquhar, G, D,, R A_ Richards, 1984; Isotopic composition of plant carbon
correlates with water-use efficiency of wheat genontypes, Aust J, Plant Physiol,,
11: 536-—552, ’

Farquhar, G D,, T,D, Sharkey, 1932: Stomatal conductance and photosynthesis,
Ann, Rev, Plant Physiol,, 33; 317—345.

Field, C,B,, H A Mooney, 1985: Harvard Symposium,

Field, C,B,, J Merino, H A Mooney, 1983: Compromises between water—use
efficiency and nitrogen—use efficiency in five species of California evergreens,
Oecologia, 60; 384—389.

Francey, R J,, R M, Gifford, et al,, 1985; Physiclogical influences on carben
isotope discriminatjon in huon pine ( Lagarcstrobos franklinii) . Oecologia, 66:
211—218.

Golley, F,B,, J ,F McGibbis, et al,l*1975; Mineral cycling in a tropical moist
forest ecosystem, University of Georgia Press, PP248,

Medina, E,, P Minchin, 1980: Stratification of !2C values of leaves in Ama
~zonjan rain forests, Oecologia, 45; 377—378,

O’Leary, M ,H,, 1981. Carbon dioxide fractionation by plants, Phytochemistry,
20: 553—567,

Pearcy, R, W,, J R _Ehleringer, 1984. Icophysiology of Cg ane C} Plants,
Plant Cell Environ,, 7% 1—13,

Rapp, M,, 1983: Some Problems of disturbance on the nutrient cycling in ecosy-

—32—



(223

23]

(24]

25)

stems, In; Disturbance end Ecosytems, H,A Mooney, M, Godron, {(eds, ),
Ecoiegical Study Series 44, Springer=Verlag, Heidelberg, ppil7—128,

Roeske, C ,A,, M H,, O’'Leary, 1984; Carbon isotope effects on the enzyme—Cam
talyzcd carboxylation of ribulose bisphosphate, Biochem,, 23: 6275—6284.
Sehleser, G H,, R, JayaSekera, 1985: o613C-variations of leaves in forests as an
indication of reassimilated COa from the soil, Oecologiza, 65: 536~-542.

Smith, B, N, J, Oliver, C.Mcmillén, 1976; Influence or carbon source, oxygen
concentration, light intensity and temperature on 13C/12C ratios for higher
plants, Bot, Gaz , 137. 99—104,

Stark, N.M,, C.F, lordan, 1978, Nutrient retention by the root mat of an
Amazonian rain forest, Ecology, 59: 434—437.

Tieszen, L.T,, D Hein, et al,,197¢; Use of 13C values to determine vegetation
selectivity in East African herbivores, Occologia, 37; 351—359,

Vitousek, P .M, 1983: Mechanisms of jon leaching in natural and managed
ccosystems, In, Disturbance and Ecosystems, H,A Mooney, M, Godron

(eds, ) . Ecological Study Series 44, Springer-Verlag, Heidelberg, pp128—144.
Vitousek, P, M, J R, Gosz, et al ,1679; Nitraie losses from disturbed ccosysytems,
Science, 204: 469—474,

Vogel, J,C,, 1978 Recycling of carbon in a forest environment, Occol, Plant,

3 89—04,

s 3 3 e



PHYSIOLOGICAL RESPONSES IN SUBTROPICAL PLANTS SUBJECT TO
DIFFERENT DISTURBANCE LEVELS

James R. Ehleringer
(University of Utah, U.S.A.)

Christopher B, Field
(Carncgie Institution of Washington, U.S,A.)

Lin Zhi-fang Kuo Chun-yen
- (South China Institute of Botany, Academia Sinica)

Abstract

Leaf carbon isotope ratios and lcaf mineral composition
(Ca, K, Mg, Mn, N, and P) were measured on the dominant species
a..ong a disturbance gradient in the subtropical monsoonal vege-
tation of southern China. Leaf carbon isotope ratios increased
. from undisturbed to disturbed sites for all species, indicating
¢ that leaf intercellular CO, concentrations decreased and leaf

2
water use efficiencies increased along this cline. Leaf nitro-

gen and magnesium levels were lower in species on the disturbed
. sites, but there were no clear patterns for the other leaf mine=

' ral concentrations,
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