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Abstract; In order to study the adaptive strategies of dominant tree species in a karst seasonal rain forest to
heterogeneous habitat conditions, seven dominant tree species in a virgin forest in Nonggang, China, were taken as the
research objects. The leaf micromorphological physiological characteristics of adult individuals of each tree species and
the photosynthetic indexes of leaves in the growing season of these trees were measured, and the response of leaf
structure and function of tree species to heterogeneous habitat in karst peak—cluster mountain was discussed. The results
were as follows: (1) Along the karst habitat gradient from valley to hilltop, nine leaf micromorphological indexes, such
as leaf compactness, palisade tissue thickness, cuticle thickness, and epicuticle thickness, showed a significant upward
trend, while leaf looseness showed a significant downward trend. (2) Along the karst habitat gradient from valley to
hilltop, the light compensation points, dark respiration rate, and maximum transpiration rates of these leaves all showed
a significant upward trend. However, the maximum water use efficiency, the maximum intercellular CO, concentration,
and the apparent quantum efficiency showed a significant downward trend. (3) Leafl compactness was positively
correlated with photosynthetic and transpiration ability indexes. Leaf looseness was negatively correlated with these two
types of indexes. In conclusion, there is a trade-off relationship between photosynthetic efficiency and drought tolerance
in leaf functional traits of dominant tree species in the karst seasonal rain forest. Trees distributed in the valley have
obvious adaptive characteristics to weak light. Trees distributed on the slope show extensive habitat adaptability. Due to
the limitation of strong light, high temperature and exposed rock, the trees distributed on the hilltop show strong drought
adaptability and conservative ecological adaptive strategies.

Key words: karst, seasonal rain forest, habitat heterogeneity, leaf micromorphology, photosynthetic physiological

characteristics, ecological adaptation.
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Table 1 ~ Topographic factors around 90 sample trees of seven dominant tree species in Nonggang plot (x+s)
Rl Vs . S
. . it o ORI e e
i A AR ) Rock : :
. - Elevation Slope Topographic  Topographic
No. Species Habitat (m) (°) bareness Iness d -

m rate (%) welness ryness
spl  XFMHE Ficus hispida HHb Valley  185.4x1.1 13.4+4.4 33.3+29.3 12.8£1.3  -0.5+0.8
sp2  METCMAL Saraca dives L Valley  210.3+7.3 32.0+4.8 69.1£21.1 7.7£0.7 -0.7£2.2
sp3 & #ZE Garcinia paucinervis HHb Valley  212.0:4.4 35.2+3.2 83.4+14.9 7.5+0.5 -0.5¢1.3
spd  MFFIMR Diplodiscus trichospermus 3 Slope  262.5+£25.3  46.9+8.7 65.7+17.8 6.5+0.7 3.7£6.9
sp5 42428 Garcinia paucinervis th3 Slope 268.2+21.0 43.5+8.5 76.0+10.8 7.3£0.6 -0.7+1.4
sp6 WRA Excentrodendron tonkinense h3k Slope  293.6+44.0 38.3x11.2 70.8+29.8 6.7£1.3 0.2+2.4
sp7 7 Garcinia paucinervis I Hilllop  345.4+5.7 52.3+3.6 68.0+16.5 5.6+0.4 1.7+1.6
sp8 ALK Boniodendron minus 1Ly T Hilltop 352.3+3.6 50.5+5.7 91.5+6.1 5.2+0.2 9.2+3.9
sp9 FEMEAME Sinosideroxylon pedunculatum 1T Hilllop  353.4%7.4 59.3+11.0 96.8+3.0 5.0£0.3 10.5+5.1
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BRI E )R BE (leaf thickness, L,) A 2
JEE (cuticle thickness, C,) . I3 %2 J& & (epicuticle
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H,) M= 2R B (palisade tissue thickness, P,) |
M2 2 SR (spongy tissue thickness, S,) A fLK
J& ( stomatal length) < fL 7% & ( stomatal width) <,
LA~ % ( stomatal number ) %5, Jf 31 5 Mt i b
(P/S,) it R &% & (leaf compactness, P/L,) It
B BE (leaf looseness, S, /L) S ALFFJE ( stomatal
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pmol -+ mol™ , A R B R RS R s E 2 000,
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150.100.50 .20 .0 wmol » m™? + s % &R E N 25
C., FAW R ZE 3 ~5 BRI E LA HEF (net
photosynthesis rate, P, ) | izt K< fL F £ ( maximum
stomatal conductance, G, ) Fl i 6] CO, ¥ &
(intercellular CO, concentration, C,) < fLFR il %%
( stomatal limitation coefficient, L, . ) % ; F #7451
B OGRE H £ A5 20 G e Rz i 2 i) 2 0L B R0R
(apparent quantum efficiency ,AQE) G A A& (light
saturation point, LSP) | f K% 6 A H & ( maximum
net photosynthetic rate, P, ). )& #b £ 55 (light
compensation point, LCP ) . I I W 3 % ( dark
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W it A B 0 B %) T o, Rl i R R A 45 A 8
Koo, BV 59 R AR BT 1 TR A A 2R R
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spl. XFU#; sp2. HEITCIAE ; sp3 G222 (M) ; spd. MR ; sps. 4%

A sp9. BIHAE, T,

(HF35) ; sp6. WA ; sp7. & 222 (1ILTH) ; sp8. Bt

spl. Ficus hispida; sp2. Saraca dives; sp3. Garcinia paucinervis (valley) ; sp4. Diplodiscus trichospermus; sp5. Garcinia paucinervis (slope) ;

sp6. Excentrodendron tonkinense; sp7. Garcinia paucinervis ( hilltop ) ; sp8. Boniodendron minus; sp9. Sinosideroxylon pedunculatum var.

pubifolium. The same below.

B1 7 MEBHFEA RETIE (X 200 5,47 R 20 pm)

Fig. 1

Xt A ) 3 L T RICR B B fE R R, O (0,08 =

0.02) pmol - m™ - s ARG RE S RN I
ST > LT, 1L TG A 88 I B2 [R

JRidel ) A R Gy 22 2 AE 3 AR O G R
PURAPE B AT S, O A A B 222 R ORO
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BRI A B < 227 e ROK 3 IR
RACFLFR A 28 B2 fo 5 L IO A B9 4 222 e K
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JESF IR, X R G 22 ZF 7w 6 A 1 0K
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AR 5 i L T00 32 8 TR W), 28 6 A 4 A, 5 IR %
FESE TN

RO G A B
FRRIE(ES)

AR5 A S5 U R DR ) A A
MR A s B R R

Leaf cross section of seven dominant tree species (200-fold magnification, scale 20 pm)
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MR RSB 3 5066 A BURRAE 2 B A7 16 3
WA SETE (P 6) o MR Fb 5 1 RN | g IE R
R KA KA ORI B 3 E A G
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Fig. 5 Variation of characteristic parameters of light response curves of dominant tree species along habitat altitude
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