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Relationship among Leaf Anatomical Characters and Foliar 0° C Values of
Six Woody Species for Karst Rocky Desertification Areas
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Abstract; It has been found that leaf anatomical characters would change with environmental factors. The function of leaf was
associated with its stuucture, and its photosynthesis process would cause caibon isotope discrimination, espedally. For analyzing
the relationship between foliar 8*C values in plants and their leaves anatomical chamders, six spedes samples in karst cky
desertification areas were analyzed. The results showed that the leaves anatomical characters were different anong those plant
species in karst 0dky desertification areas. Generally, the foliar 9°C values increased with the thidkness of assimilation tissue,
the density of stamata, and the thickness of lower cuticle. Moreover, the crelation analysis indicated that the leading factors of
anatamical characters were different. Namely, the leading factor of Broussonetia papyrifera was the thickness of lower cuticle,
while that for Pistacia weinmannifolia was the ratio of palisade to sponge, and the leading factor of Mallotus repandus and
Mallotus japonicus var. floccosus was the thickness of palisade layer. However, ther was no leading factor for some spedes like
Alangium chinense and Aldhomea trewioides which would means more comprehensive influences acted on them. In generally, the
drought resistance and photosynthesis mtion of leaves increased with their strudure charaders in case of wcky desettification; and
leaves O°C values increased with a stronger desettification degree which indicated the increasing of water use effidency (WUE)
in plants.
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Tab.1 Leaf anatomical characters and foliar 0" C of woody species
/

Species 33c . THL/ THPAL/ DESLE/ THUC/ THLC/
m THPA THSP mm 2 “m m
Karst woodlands
M. readus —2971 450948 10 1868+438  235+163 175.88+14055 108+016 0.85+0 19
—3028 53314+2.06 1849+499  058+0.38 1687.04416533 0.62+005 0690 11
—29 1 514645 24524808  393+2 11 145%.69+16023 105+016 09740 25
M. japonicus var. fleosus —28 61 726548 16  20.81+4.00  063+0.23 298 16+3281 1474057 09240 15
—2876 57.83%+4.07 17.09+4.21  076+0.28  469.84+76 58 144+02%4 08440 17
A. tavioides —28 57.7543. 73 26.96+2 11 2314082  203.88+3701 1964045 1060 32
—2713 49354361 18514232 1 86+0.82 162 6+2325 08+000 05840 0
—2798 8626728  44.89+7.46 2 18+0.78  189.59+2939 1594023 1240 A
P. wanmamifolia —287 9.86%6.8  4291+619 1094023  7/8.46+7624 186+023 14940 27

—2825 52.08%7 47 17.2543. 48 0 83+0.25 79894187 88 1.88+0 28  1.39+0. 21
—2831 54411425 2. 51+4.16 1 28+0.37 727.35+£87 28 0.98+0 18 1.09=*0. 34

B. papyrifaa —265 64771319 36. 1617. 04 53191+1.45 514.531£68 95 1.66+0 47 1 1£0. 26
A. dineise —308 10247%2 15 51.37+2.71 0 68+0. 09 198723040 1.124+020 0.81=0. 8
Karst rocky desertifi cation
M. repandus —2674 83 83*18 H# 37.98+5.38 10£4.33  2366.15+£533 57 231020 1.6940 30

—269 131 29=+21. 13 39.52+6.37 05610.08 124461266 35 1.35+£031 10520 16

M. japonicus var. flocosus — —26 41 228 59+46. 83 7847+ 14.48 0 7240. 21 476.31297 10 1.75+068 1.32+0. 78

—26 48 139 1720 47  51.77+13.28 0 74+0.28 3%. 381 18 1.04+011 0.95=%0. 12

—26 47 150 6116. 10  79.00+14. 76 0 69+0.27 619.74+117 61 0940 13 0.6910. 23

A. tewioides —2365 85 12+£10.01 43.47+10. 14 2 0240. 34 3351515996 0.91+0 10 0.81=0. 10
—27®  826E6 32 459911019 2 28+0.36 189.59+58 59 1.59+0 23 1210 24

—26 67 91.81=%6 32 46.251+3.39 1 9740.26 276.54+43 06 0.93+0 18 1.05=*0. 12

—2619 33242 38 12.53+1. 58 1 6710.55 355.03£57 86 1.00E0 21  0.62=+0. 9

—2347 70.35%5. 53 38.97+6. 13 2 6740.90 21.74£5321 1.83+£05 0.81%0. 13

P. wanmamnifolia —287 1205518 & 60. 516.51 1284+0.37 578.994213 86 343101 2 63=%0. 46
—285 149.5247. 55 77. 681437 162£0.24 579.61E17949 56708 51310 47

—279% 1356149 54 59.43+14.64 1. 8+£0.98  772.27+25476 3.84£058 226+0. 65

—2763 971419 £ 47.581+9.24 333E£137 1000.6£27904 597£08 331310 H

—28 72 1164145 74  70.43£19.20 224113 141386432499 228+027 1.43£0.35

—27 02 138.89£5 8  75.28E1L61 291£0.80 706.29£23298 41606 23840 55

B. papyrifaa —26 18 65.92£7. 8 18.8413. 84 2 15+1.53 572.41£4959 0.81£019 0.65£0. 06
—2625 144.01£8 33 46.88+£10.92 2 714+0.71 505.884£58 58 1.34£007 0.73%0. 13

—_

—265 647714 68 36.16+9. 34 2 19+0.59 514.53£72 03 1.66+0 &2 1 1+0 31

A. dineise —2721 82244 11 18 6242 15 0 9240. 13 11864+ 1815 1. 14024 0.75+0. 15

—27 77135 76219 358611045 0 80£0. 06 163.8526 79 1.194+040 0 84=0. 07

—2726 114 24+17. % 53.16£1. 16 Q0 71£0.09 251.09£5022 1.25+02 0.85=+0. 10

—26531313+13 19 6833410 21 0 65+0. 11 260.72+44 32 1.83+007 1.34=%0. 14

—2637 111.2249.46 66.75+11.13 0 6610. 08 197.95445 53 1.95£021 14240 20

o) + The values in the table were average values=SD in each single plot. THL: thickness of
leaves; THPAL: thi kness of the palisade hyer of kaves; THPA THSP. thi ckness of palisade tissue / thickness of sponge tissue; DESIE: density of the somata

of lower epidermis; THUC; thickness of upper cuticle THLC: thickness of lower cuticle. The same below.
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Tab. 2 The correlation analysis leaf anatomical characters and foliar & C value of the trees
d3c /
THL THPAL PA /Sp DES THUC THIC
A. chinense Q 085 0. 185 0.039 Q0 144 0.638 0.578
B. papyiifera 0 343 —0.316 —0.875 0 556 —0.885 1.000"
M. repandus Q0 89 0.989"" 0.513 Q0 197 0. 845 0.823
P. weinmannifolia Q 165 0. 146 0.704 " —0 111 0.434 0.119
A. trewbides Q 155 0.246 0.208 Q0 85 —0.051 —0.420
M. japonias var. floccasus 0 873 0.934" 0.210 0 504 —0.330 0. 266
@ * P<0.05, ** P<0.01.
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Fig. 1 Contrast among the sructure of phnts and its coresponding O C for keaves in rocky desertification and nom-desertification area
(PO . B l% 1 Thikness of leaves/m; 2 Thickness of the palisade layer of leaves/m; 3 /
Thickness of the palisade/thickness of the sponge; 4 Density of stomata of bwer epidemishim % 5
Thickness of upper cuticle f'm; 6 Thickness of bwer cuticle /'m
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