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Effects of different crown densities on structure of Quercus wutaishanica

populations in Huanglong Mountains, Northwest China

YU Shichuan,ZHANG Wenhui® ,LI Gang, YANG Bin, YU Biyun
Key Comprehensive Laboratory of Forestry in Shaanxi Province ,Northwest A& F University , Yangling 712100, China

Abstract . Quercus wutaishanica is one of Huang Long Mountains forest region main building group of species, 16 pieces of
sample area were selected by typical sampling method, age class |, static life table, survivorship curve, height class and
crown width class, researching age class ,static life table, survivorship curve, height class and crown width class were drew
to survey the change rule in different crown density ( crown density is 0.6,0.7.0.8 and 0.9) under different slope ( shady
slope and sunny slope). The results showed that (. wutaishanica saplings respectively made the total individual number
57% .64% 36% 47% in different crown densities ( crown density is 0.6.0.7 0.8 and 0.9) , age class , static life table and
survivorship curve indicate the (. wutaishanica seedlings in four different crown densities, the Q. wutaishanica seedlings
made the maximum proportion, and then the adult trees, saplings made the least proportion. The general performance of
population age class , static life table, survivorship curve, height class and crown width class of Q. wutaishanica showed
that (. wutaishanica population in crown density of 0.7 was superior to the crown density of 0.6, 0.8 and 0.9. Saplings and
small trees were the update bottleneck stage of Q. wutaishanica.The survivorship curve of Q. wutaishanica was belong to R.
Pearl Il type, fluctuated least when the crown density was 0.7. The proportion of seedlings, saplings and small trees in
sunny slope was higher than shady slope, while the proportion of mature stand in sunny slope was less than shady slope.

Except the height class a, height classes of sunny slope were more concentrated in the height class ¢, d, and e, while
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height classes of shady slope were more concentrated in the height class d, e, and f. In sunny slope, Crown breadth class
distributed underSm, while crown breadth of shady slope mainly distributed under3.5m. In both the sunny slope and shady
slope, crown density of 0.7 is more suitable for Q. wutaishanica to update and grow, which can be used as ideal conditions

of tending thinning in Northwest of China.

Key Words: Quercus wutaishanica ;population structure; crown density; shady and sunny slope
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W X R PR AE P 5 4 3 JRL AR 22 T B LML s 28 R Ak, M B AV B 109°38'49—110°12'47"E,35°
28'46"—36°02'01"N, ##4K 962.6—1783.5 m, J& W e 2 M 5 2 1 52 AU 10 4 Pty 45 20 8.6°C L i
R 36.7°C AR -22.5°C , ToR Y 126—186 K, AEIRE/K B 611.8mm,, M PEAE 1 O I AT T i el et
M, LLIT ZR AR M A ( Pinus tabulaeformis ) | 25 25 W (Acer ginnala) | 111%% ( Populus davidiana ) F1 4 ¥ ( Betula
platyphylla) JEEFEFIIE B A SlMR K 2 TR SR 2 A e A0 A7) 32 X R 40 RAR AL AR MR MRMRA 78 50 4F 22
A IRARZABABE 0.8—0.9 MR ARIAR HIAFIEIL S . 2004 4F i SL it R e fFalk, AR AR E S NIE S,
SEitE E AR BB, BN )2 B8 5T, BRI 2545 AMROR A3 A 35 50 MOS8 A o A 3T sl e il AR 18
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Table 1 Stand characteristics of the studied Q.wutaishanica forest

Hess AT

QbR FEHb5 %73 e WepE et . ik
Treatment Plots Elevation/m Aspect Slope/ (°) Location Mean.dommant DBH/cm
height/m
HRIA1E 0.6 1 1607 551 8 11T 11.3 21.7
Crown density of 0.6 2 1635 FH 13 ok 8.9 23.8
3 1607 51 8 1L T3 10.3 19.2
4 1632 e} 15 Tk 7.8 17.7
AR 0.7 1 1577 5] 7 23 20.4 12.3
Crown density of 0.7 2 1635 FH 15 3k 22.4 11.5
3 1577 A 10 W 17.6 10.7
4 1635 FA 12 i3 22.9 9.9
AR 0.8 1 1588 5] 15 [ 3 24.3 15.2
Crown density of 0.8 2 1605 [H 21 ok 18.7 8.6
3 1631 5] 15 )7 22.2 14.8
4 1607 FH 16 rf 18.9 8.5
AR 0.9 1 1629 551 15 Hhik 20.5 13.7
Crown density of 0.9 2 1628 [H 17 Rl 17.6 10.2
3 1594 5] 12 B 19.9 13.1
4 1628 a] 19 g 18.9 11.1

2.2 PRI LY

H I AR BR AR A | A AE R Zh TAE H X LU ER, SUTE ] 5 B AMERRAE BT LAGR E AR08, H AT M k= A
KAL FRATRAN A 1 B B AR S R AR 2 [H] S R AGWERE, LA, 21 P 4l b B B i A4 1 A i Gn SR D HC A A= ) Bsf
B SR 15 RN 5 BE, DR kg 5 R ) A i 1 ST A A G, o A W 2 TR 0 A A R B8 XS 2 [R5 1 R FH 45
TS A B SR L3, DRLE, DA B v B () B 428 B R /AR R 1 St 1/ B B 0 b S 3T ZR B O P
SEFRIRRIE B AS 220 | BT AR SCR R BRI S50 3L AR AR AN AR G 0 R /NG B J 43482 AR
Ay A3 X AR /NT dem BIAMARST 4 90, 700028 5 H<0.3m(idh 1) .0.3m<H<0.6m (i 1) ,0.6m
<H<0.9m(ic A1) H=0.9m(id N IV) ; X M7 KT dem BRI K72 /Ny 2, AR AN dem BEAE—
2, B 4% 4em <DBH<8cm (g A V) 8em<DBH<12em (i A VI) (12em<DBH<16em (it A VI) . 16cm <DBH
<20em (it V) 20em <DBH<24em (0 H1X) 24em <DBH<28cm (i} X ) ., DBH =28cm (i XI ) 251277
Hodle T g gty T—INV @ i, V—VIz R/ I—XE R > Geit s gokgi, 2 il ie 9t
A
2.3 HAAMR S L0 g

K S AR B 8] 7 0, BIVKE RO B AR AR TR/ ING 5, AT FELARS A AR 5 DA/ N 380 R A G 490y B ) SRS,
Tl ARRRR R RS A R, IHREARXWT .

1.=(a./a,)x1000
d,=1-1,,
q.=(d./1.)x1000
L=(1+,,)/2
Tx = z": Lx

X=0

e, =T/l
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Fig.1 Age class of Q. wutaishanica population in different crown densities
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Fig.2 Age class of Q. wutaishanica population in shady and sunny of different crown densities

3.2 N[AABEH EE S5 A BEE T AR R F S A

MR LA TR MR R TR IT IR 4 1w , Bl I 0, U T R B i e AIK, 10 AR AR R RE ZE A 0A) 3
0.6.0.7.0.8 0.9 LB P ET-REFIERE T —IV [ —1 . 1T —V T —1,ABHIE 0.7.0.9 4B h b K
ot ) (HAEAR A 0.9 A it g M i | SR T AET- 5 5, D AR A B 0.7 A= 885 3 ) T3
ARRFP TR , X 5 I RS F S TR

M =0T LA S AR B 0.7 A58 AH b I AR BRI BEZEAR AT BE 0.6 AR BT R A B AREA B 0.8 0.9 A=
PR A B T S B0 T 5, FEAR AT 0.6 2 358 v 14 B 33 0] 2 PE 1~ S R S st ) 54, DR G AR AR A B A
A 0.7 A3 -5 B3 Hh i BB e oAb A= b5

R2 TEMAETIFREMERHSEGR

Table 2 Static life table of Q. wutaishanica population in different crown densities

e [LEE0 FimE ETTE METR XEEG  MEG WEEm FR - EERE
x Ix dx qx Lx Tx ex ax Kx

HBFE 0.6 I 1000.000  896.755 897 552 1060 1.1 84.75 6.908 2.271

Crown density of 0.6 Il 103.245  58.997 571 74 509 4.9 8.75 4.637 0.847
I 44.248 2.950 67 43 435 9.8 3.75 3.790 0.069
I\ 41.298 5.900 143 38 392 9.5 3.5 3.721 0.154
\ 35398 -11.799  -333 41 354 10.0 3 3.567 -0.288
VI 47.198 -17.699  -375 56 313 6.6 4 3.854 -0.318
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e [ite G R iR REFa  BFa WREG FEH " EERES
x Ix dx q Lx Tx ex ax Kx
VI 64.897 -8.850 -136 69 257 4.0 5.5 4.173 -0.128
Vil 73.746 8.850 120 69 187 2.5 6.25 4.301 0.128
IX 64.897 20.649 318 55 118 1.8 5.5 4.173 0.383
X 44.248 2.950 67 43 63 1.4 3.75 3.790 0.069
XI 41.298 0 21 21 0.5 3.5 3.721 3.721
AR 0.7 | 1000.000  842.105 842 579 1241 1.2 57 6.908 1.846
Crown density of 0.7 I 157.895  118.421 118 99 662 4.2 9 5.062 1.386
I 39.474 8.772 9 35 564 14.3 2.25 3.676 0.251
v 30.702 4.386 4 29 529 17.2 1.75 3.424 0.154
Vv 26.316  -43.860 —-44 48 500 19.0 1.5 3.270 -0.981
A 70.175 35.088 35 53 452 6.4 4 4.251 0.693
Vi 35.088 -87.719 -88 79 399 11.4 2 3.558 -1.253
Vil 122.807 4.386 4 121 320 2.6 7 4.811 0.036
X 118.421 57.018 57 90 200 1.7 6.75 4.774 0.657
X 61.404 -17.544 -18 70 110 1.8 3.5 4.117 -0.251
XI 78.947 0 39 39 0.5 4.5 4.369 4.369
HRHIEE 0.8 I 1000.000  810.526 811 595 1942 1.9 23.75 6.908 1.664
Crown density of 0.8 I 189.474 94.737 500 142 1347 7.1 4.5 5.244 0.693
I 94.737 84.211 889 53 1205 12.7 2.25 4.551 2.197
v 10.526 -115.789 -11000 68 1153 109.5 0.25 2.354 -2.485
Vv 126.316 52.632 417 100 1084 8.6 3 4.839 0.539
A\ 73.684 -21.053 -286 84 984 13.4 1.75 4.300 -0.251
Vi 94.737 -252.632  -2667 221 900 9.5 2.25 4.551 -1.299
VI 347.368 84.211 242 305 679 2.0 8.25 5.850 0.278
IX 263.158  105.263 400 211 374 1.4 6.25 5.573 0.511
X 157.895 73.684 467 121 163 1.0 3.75 5.062 0.629
XI 84.211 0 42 42 0.5 2 4.433 4.433
AR 0.9 | 1000.000  904.412 904 548 1618 1.6 34 6.908 2.348
Crown density of 0.9 I 95.588 95.588 1000 48 1070 11.2 3.25 4.560 4.560
I 0.000 -36.765 18 1022 0 -3.605
v 36.765 0.000 0 37 1004 27.3 1.25 3.605 0.000
A4 36.765 -102.941 -2800 88 967 26.3 1.25 3.605 -1.335
Vi 139.706  -88.235 -632 184 879 6.3 4.75 4.940 -0.490
VI 227.941  -36.765 -161 246 695 3.0 7.75 5.429 -0.150
VI 264.706 80.882 306 224 449 1.7 9 5.579 0.365
IX 183.824  125.000 680 121 224 1.2 6.25 5.214 1.139
X 58.824  -14.706 -250 66 103 1.8 2 4.075 -0.223
XI 73.529 0 37 37 0.5 2.5 4.298 4.298
x3 FAEAEEAREPITIFRIFMBERSERER
Table 3 Static lifetableofQ. wutaishanica population inshady and sunny of different crown densities
e [ic22 fAGa TR SRR XiEar B WEEG AR bl EERES
x I dx g Lx Tx ex ax K
AR EE 0.6-F3% | 1000.000  803.030 803 598 1712 1.7 33 6.908 1.625
Crown density of I} 196.970  196.970 1000 98 1114 5.7 6.5 5.283 5.283
0.6-shady slope 11} 0.000  -30.303 15 1015 0 -3.411
http ; //www.ecologica.cn
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e £ e stk TR KEFm  BFG HEEG AR bl IEERES
x Ix dx qx Lx Tx ex ax Kx
\Y 30.303  30.303 1000 15 1000 33.0 1 3.411 3.411
\Y 0.000  —90.909 45 985 0 -4.510
VI 90.909  30.303 333 76 939 10.3 3 4510 0.405
VI 60.606 -151.515  —2500 136 864 14.3 2 4.104 -1.253
VI 212.121  -60.606  -286 242 727 3.4 7 5.357 -0.251
IX 272.727  106.061 389 220 485 1.8 9 5.608 0.492
X 166.667 —15.152 -91 174 265 1.6 5.5 5.116 -0.087
XI 181.818  181.818 1000 91 91 0.5 6 5.203 5.203
I PA BE 0.6- PR I 1000.000  858.025 858 571 1049 1.0 81 6.908 1.952
Crown density of Il 141.975  86.420 609 99 478 3.4 11.5 4.956 0.938
0.6-sunny slope i 55.556  24.691 444 43 380 6.8 4.5 4.017 0.588
I\ 30.864  12.346 400 25 336 10.9 2.5 3.430 0.511
\Y 18.519 -43.210 -2333 40 312 16.8 1.5 2.919 -1.204
VI 61.728  18.519 300 52 272 4.4 5 4.123 0.357
VI 43210 -43.210  -1000 65 219 5.1 3.5 3.766 -0.693
VI 86.420  30.864 357 71 154 1.8 7 4.459 0.442
IX 55.556  37.037 667 37 83 1.5 4.5 4.017 1.099
X 18.519 -18.519  -1000 28 46 2.5 1.5 2.919 -0.693
XI 37.037  37.037 1000 19 19 0.5 3 3.612 3.612
AR 0.7-F1 3% I 1000.000  880.435 880 560 1228 1.2 46 6.908 2.124
Crown density of Il 119.565  54.348 455 92 668 5.6 5.5 4.784 0.606
0.7-shady slope I 65217  21.739 333 54 576 8.8 3 4.178 0.405
I\ 43.478  32.609 750 27 522 12.0 2 3.772 1.386
\ 10.870 -43.478  -4000 33 495 45.5 0.5 2.386 -1.609
VI 54.348 -54.348  —1000 82 462 8.5 2.5 3.995 -0.693
VI 108.696  10.870 100 103 380 3.5 5 4.689 0.105
VI 97.826 0.000 0 98 277 2.8 4.5 4.583 0.000
IX 97.826  10.870 111 92 179 1.8 4.5 4.583 0.118
X 86.957  43.478 500 65 87 1.0 4 4.465 0.693
XI 43.478 0 22 22 0.5 2 3.772
AR 0.7-FH 3% I 1000.000  902.834 903 549 998 1.0 123.5 6.908 2.331
Crown density of I 97.166  60.729 625 67 449 4.6 12 4.576 0.981
0.7-sunny slop I 36.437  -4.049  -111 38 383 10.5 4.5 3.596 -0.105
\% 40.486  -4.049 =100 43 344 8.5 5 3.701 -0.095
\ 44.534 0.000 0 45 302 6.8 5.5 3.796 0.000
VI 44.534  -4.049 -91 47 257 5.8 5.5 3.796 -0.087
VI 48.583 -16.194  -333 57 211 4.3 6 3.883 -0.288
VI 64.777  12.146 188 59 154 2.4 8 4.171 0.208
IX 52,632 24.291 462 40 95 1.8 6.5 3.963 0.619
X 28.340 -12.146  -429 34 55 1.9 3.5 3.344 -0.357
XI 40.486 0 20 20 0.5 5 3.701 3.701
A B 0.8-BH 3k I 1000.000  913.043 913 543 2326 2.3 11.5 6.908 2.442
Crown density of Il 86.957  43.478 500 65 1783 20.5 1 4.465 0.693
0.8-shady slope I 43.478 0.000 0 43 1717 39.5 0.5 3.772 0.000
\% 43.478  43.478 1000 22 1674 38.5 0.5 3.772 3.772
\ 0.000 -130.435 65 1652 0 -4.871
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e i/ e stk TR KEFm  BFG HEEG AR bl IEERES
x Ix dx qx Lx Tx ex ax Kx
VI 130.435 0.000 0 130 1587 12.2 1.5 4.871 0.000
VI 130.435 -217.391  -1667 239 1457 11.2 1.5 4.871 -0.981
VI 347.826  -86.957  -250 391 1217 3.5 4 5.852 -0.223
X 434783 86.957 200 391 826 1.9 5 6.075 0.223
X 347.826  86.957 250 304 435 1.3 4 5.852 0.288
XI 260.870 0 130 130 0.5 3 5.564 5.564
I PA BE 0.8-FHE I 1000.000  769.231 769 615 1641 1.6 39 6.908 1.466
Crown density of Il 230.769  153.846 667 154 1026 4.4 9 5.441 1.099
0.8-sunny slop i 76.923  76.923 1000 38 872 11.3 3 4.343 4.343
I\ 0.000 -38.462 19 833 0 -3.650
\Y 38.462 -12.821  -333 45 814 21.2 1.5 3.650 -0.288
VI 51.282  -25.641  -500 64 769 15.0 2 3.937 -0.405
VI 76.923 -243.590  -3167 199 705 9.2 3 4.343 -1.427
I 320.513  128.205 400 256 506 1.6 12.5 5.770 0.511
X 192.308  64.103 333 160 250 1.3 7.5 5.259 0.405
X 128.205  102.564 800 77 90 0.7 5 4.854 1.609
XI 25.641 0 13 13 0.5 1 3.244 3.244
AR BE 0.9-F1 3% I 1000.000  921.875 922 539 1469 1.5 32 6.908 2.549
Crown density of Il 78.125  78.125 1000 39 930 11.9 2.5 4.358 4.358
0.9-shady slope i} 0.000 -78.125 39 891 0 -4.358
I\ 78.125  46.875 600 55 852 10.9 2.5 4.358 0.916
\% 31.250 -46.875  -1500 55 797 25.5 1 3.442 -0.916
VI 78.125  -93.750  -1200 125 742 9.5 2.5 4.358 -0.788
VI 171.875 0.000 0 172 617 3.6 5.5 5.147 0.000
VI 171.875  31.250 182 156 445 2.6 5.5 5.147 0.201
IX 140.625  46.875 333 117 289 2.1 4.5 4.946 0.405
X 93.750 -31.250  -333 109 172 1.8 3 4.541 -0.288
XI 125.000 0 63 63 0.5 4 4.828 4.828
AR BE 0.9-FH 3% I 1000.000  888.889 889 556 1750 1.8 36 6.908 2.197
Crown density of Il 111111 111111 1000 56 1194 10.8 4 4711 4711
0.9-sunny slop i} 0.000 0.000 0 1139 0 0.000
\Y 0.000 -27.778 14 1139 0 -3.324
\% 27.778 -166.667 6000 111 1125 40.5 1 3.324 -1.946
VI 194.444  -83.333  -429 236 1014 5.2 7 5.270 -0.357
VI 277.778 -83.333  -300 319 778 2.8 10 5.627 -0.262
VI 361.111  138.889 385 292 458 1.3 13 5.889 0.486
IX 222.222  194.444 875 125 167 0.7 8 5.404 2.079
X 27.778 0.000 0 28 42 1.5 1 3.324 0.000
XI 27.778 0 14 14 0.5 1 3.324 3.324

3.3 AN[EIHRP L5 B BRI L AR AR AR A A0 £k
MIEL 3 0] AT A [T AT RE AL ZR MR A REAE I 2 2R T R Peard I Y, 26 WAL ZR MR AR 2 i U1 A T2 4 85
i, SR AT A TR 5 (HAA Il , SHBMIEE 0.6.0.8 0.9 AL SLARBRAREAEARMTEE 0.7 TRl s/,
M 4 0] LA H A TR AT RE R S AR AR BA B3 AR 5 A AE s i 26 28 T R, Pearl MY, 0K BT AR
PRRREAIRE AU T2 R AR TR T4 2] (B AT gl S AR RELERR AT E 0.7 B35 BH 38 S A PA 2
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Fig.6 Height class of Q. wutaishanica population in shady and sunny of different crown densities
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