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Response of leaf structures of 8 plants to grazing prohibition in degraded

grassland of Inner Mongolia
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Abstract Representative communities of Artemisia frigida + Cleistogenes squarrosa which was the succession aberration of
Leymus chinensis + Stipa grandis community were fenced in the Inner Mongolia typical steppe in 1983 and 1996 in order to
observe the community succession processes. Eight predominant plants were collected from unfenced community
degenerated community  community fenced for 7 years and community fenced for 20 years. Leaf anatomical structures
were compared to reveal the responses of plant leaf structures to grazing prohibition. It was showed after fencing the
cuticle thickness mesophyll cell density of leaves and leaf thickness of 5 species were lower than those before fencing
upper epidermis cells of Potentilla acaulis in community fenced for 20 years was smaller than those in degenerated
community and in community fenced for 7 years and the xerophytic characters of the leaves weakened. Plant leaves in
degraded community did not fully reflect the xerophytic characters or strengthened xerophytic characters. Based on the
changes of leaf structures it could be seen that tolerance to grazing in Potentilla acaulis was higher than those in the other

species. Other indicators of leaf structure did not show the same trends.
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Cleistogense squarrosa
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Table 1 measurements and single factor variance analysis of leaves structures of 8 plant species

Sampling Mesophyll Leaf thickness
site Cuticle thickness  Cuticle thickness ~ Area of upper  Area of lower Area of Density of thickness Pr>F
Plant of upper of lower epidermis cell  epidermis cell ~ mesophyll cell ~ mesophyll cell Pr>F
epidermis epidermis Pr>F Pr>F Pr>F Pr>F
Pr>F Pr>F
I 423 3.2 124 143 185 6.59 47 135
Cleistogenes 1l 3.730.006™  2.660.12 136 0. 507 168 0. 127 187 0.328 70.0001**  430.657 135 0.984
Squarrosa m 3.15 3.15 119 156 217 5.17 44 137
I 384 5.23 1404 1495 888 4.64 68 631
Kochia I 5460223  5.710.617 1454 0.379 13630.987 876 0.947 5.360.321 650.927 5720.03
prostrata 479 4.9 1370 1466 856 5.15 67 556
I 3.4l 9.77 173 765 236 5.14 198 160
Stipa I 2970.011**  10.190.459 158 0.062 699 0.721 231 0.802 4.83 0.765 127 0.592 183 0.043 *
grandis m 2.6l 9.54 141 780 23 5.11 151 203
I 673 7.57 514 885 1112 2.27 175 318
Leymus I 6100.736  7.510.968  4540.28 729 0. 654 10550.165  2.510.025* 149 0.255 2690. 136
chinensis m 639 7.51 535 790 880 1.97 170 286
I 9.60 7.73 2355 1011 615 253 358
Carex I 7.880.118  7.100.236  21620.939 1088 0.224 477 0.134 267 0.532 371 0.625
Korshinshyi 5 4 6.39 240 799 478 264 367
I 3.88 1979 493 1779 6.47 1.28 238
. I 3.150.033" 1821 0.03* 555 0.685 883 0.401 5.70.004%*  1.450.242  2190.15
P. acaulis
m 2.8 1231 474 830 5.69 1.34 208
I 433 5.54 1616 2537 1509 4.39 1.08 368
Melilotoides 1T 4.640.271 4.620.018* 1508 0.08 1744 0. 074 1491 0. 17 3.78 0.221 0.970.046* 364 0.083
ruthenica m 378 3.86 1866 2136 1225 4.05 0.80 317
[ 8.00 7.99 758 683 1205 3.9 27 284
Artemisia I 6780.047* 6.150.118  8170.545 968 0. 134 1738 0.179  2.530.026*  2310.884 284 0.762
frigida m 510 5.86 694 634 1672 2.51 217 262
Average * * Very significantly different = Significantly different Thickness pm area Mmz
density /100pm cells /100 pm
3.2.3 8
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Fig. 1 The leaves structures of plant species

1. BBFEBEFMEIE X 200 Transection of Potentilla acaulis leaf X 200; 2. 375 5 M- 15 BIE X 200 Transection of Melilotoides
ruthenica leaf X 200; 3. EXRA & P)E X 200 Transection of Leymus chinensis leaf X 200; 4. F&F2EM-HHE LI X 200 Transec-
tion of Stipa grandis leaf X 200; 5.% E I BYfEIE X 100 Transection of Artemisia frigida leaf X 100; 6. AHu kM fyHEEIE X 200
Transection of Kochia prostrata leaf X 200; 7 f& [ 1~ 5M- [ #5J&l X 400 Transection of Cleistogenes squarrosa leaf X 400; 8.3% 3¢ 25
TR D) X 200 Transection of Carex korshinskyi leaf X 200; |3 i Upper epidermis; [ B Lower epidermis; #l, Stomata
# Bz & Epidermis hair; R4 if2 Bulliform cells; JEBEZ 41 Sclerenchyma; N J4H141 Mesophyll tissue; #E45H#Y Vascular bundle

sheath; fi5/k4H4! Water organization; #4141 Palisade tissue; A Air cavaera
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