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Effects of close-to-natural thinning on ground vegetation and
tree regeneration of Quercus wutaishanica forest
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Abstract: [Objective) In this paper, the effects of close-to-natural thinning on ground vegetation
tree regeneration of Quercus wutaishanica forest were studied. This would provide reference for cutting

eration and management after felling. [Method] We conducted investigation on plots of Q. wutaishas

and
op-

nica

forest after thinning with different silvicultural treatments in Huanglongshan region on the Loess Plateau

in 2004. Compared with the uncut treatment, managements were close-to-natural forest management

thinning13. 4% (light thinning) and self-regenerating forests thinning 30. 0% (heavy thinning) and plant-

ing of Pinus tabulae fomis. The vegetation changes and tree regeneration were observed following the first

(2005) and sixth (2010) growing seasons after thinning. [Result] @O Growth factors were different under

different thinning levels after 6 years’ of thinning. There were no significant differences in species number
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of tree,shrub and herb. The growth height of tree and herb showed no significant difference whereas the
shrub did. The coverage of tree, shrub and herb showed significant difference. @ Compared with the first
year,the cover values of single vegetation had changed after 6 years’ thinning. @ The individual number of
the seedling in thinning plots was increased, such as,e. g. , Q. wutaishanica, P. tabulae fomis, Acer ginnala
and Populus davidiana ,whose seedling increased with intensity thinning. @ Q. wutaishanica saplings suc-
cessfully regenerated during the observation period. But the close-to-natural plantation thinning was the
key to speed up regeneration development. © Few natural seedlings of P. tabulae fomis was found in un-
thinning and thinning plots,which proved that this species wasn’t able to establish spontaneously. Artifi-
cial planting P. tabulae fomis seedling after heavy thinning was an effective management to make up for
lack of seedling. [Conclusion) The close-to-natural forest management was more advantageous to ground
vegetation and tree regeneration of Q. wutaishanica forest. This can be integrated into silviculture as posi-
tive forest conversion management in Huanglong forest region on the Loess Plateau. An active treatment
like thinning of stands,or planting of trees,can accelerate forest conversion with regard to number of trees
species. Close-to- natural plantation thinning 30. 0% (including planting of Pinus tabulae fomis) was more
suitable for the management of Q. wutaishanica secondary forest.
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Table 1 Stand characteristics of the studied Q. wutaishanica forest in 2005

ML s a/m 3 B/ ek mig/m wr/em RO BAE

intcnsitf Plot Altitude Aspect Slope Location Height DBH Density d’;nsii)}}/,
1-1 1180 B3 Shady 11 T Bottom 8.94 14. 67 600 0.83
Xf BR 1-2 1403 BH¥% Sunny 33 F1 R Lower 10. 40 16. 90 600 0.83
CK 1-3 1434 FH 3% Sunny 27 o Middle 10. 20 16. 65 650 0.84
1-4 1517 BAYE Shady 5 J1 ¥ Upper 9.70 17. 82 675 0. 86
2-1 1130 BA Y Shady 16 T #B Bottom 10. 44 14. 56 475 0. 66
5 2-2 1470 BBk Sunny 15 i Middle 9.39  15.42 500 0.72
Light 23 1 480 B4 Shady 22 % Middle 8.02 15.13 525 0.72
2-4 1509 FA 3% Sunny 28 it 9% Upper 10. 04 15.77 57 0.75
3-1 1 336 BH Y% Sunny 15 F1 R Lower 9.49 15. 84 400 0.61
o i 3-2 1341 M3 Sunny 16 i Middle 9.73  14.25 425 0. 64
Heavy 33 1381 M3 Shady 13 i |- %6 Upper 9.92 14. 04 375 0.62
3-4 1398 B Shady 34 3% Top 9. 60 13. 65 450 0.66
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Table 2 Growth factors of Q. wutaishanica forest under different thinning levels in 2010

He b Bk [i] %58 B Thinning intensity F {4 P
Index Layer % CK g9 Light W Heavy F-value
W Ji K Tree 4.2540.63 a 4.5040.65 a 5.254+0.63 a 0.672 0.534
Species #E K Shrub 9.254+0.48 a 10.25+0.85 a 9.754+0.85 a 0. 444 0. 655
number B Herb 6.50+0.65 a 7.00+0.41 a 6.75+0.91 a 0.127 0. 882
EEE /m Tt K2 Tree layer 11.6440.41 a 11.34+0.66 a 11.744+0.12 a 0. 204 0. 819
Growth H#E A JZ Shrub layer 1.184+0.07 b 1.4240.06 a 1.544+0.02 a 10. 832 0. 004
height HAZ Herb layer 0.3240.04 a 0.3740.03 a 0.4040.07 a 0. 650 0.545
26/ 0f F*AKJZ Tree layer 86.00+0.71 a 74.50+1.66 b 67.25+1.11 ¢ 59. 874 <20. 001
Vegetation A JZ Shrub layer 19.50+1.26 b 25.00+1.47 a 22.25+0.63 a 4.584 0.042
coverage AR Herb layer 32.25+2.72 b 39.2541.25 ab 43.75+1.93 a 7.941 0.010
W R EE R SRR UER . RATEUR R AR R R T EE SRR EF B (a= 0.05) . FEM.

Note: The figures of table are mean®-SE. Data in the same row with different letters indicating significant differences (¢= 0. 05). The fol-

lowing table is same.
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B2 3 AT LUE o s B0 B e e HL 5 3 o W
R T R IR MR, 35 B 9 5 (X By a5 B
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Table 3 Coverage changes of a single vegetation of Q. wutaishanica forest under different thinning levels

i ¥y Fh *f e CK 55 % [a] f% Light thinning i 3 [6] % Heavy thinning
Species 2005 2010 2005 2010 2005 2010

T K Tree

AR Quercus wutaishanica 5 5 5 5 5 5
S Pinus tabulae fomis 3 3 3 3 3 3
XM Acer ginnala 3 3 3 3 2 3
AME Betula platyphylla 3 2 2 2 3 3
4e4 Tilia chinensis 2 2 2 2 2 2
W Populus davidiana 0 0 2 2 2 2
113 F Malus baccata 0 0 2 2 2 2
WPk Juglans cathayensis 1 1 0 1 1 1
#LBL Pyrus betulae folia 0 1 0 0 1 2
B Toxicodendron vernici fluum 0 0 1 1 0 1
Wik Amygdalus davidiana 0 0 0 1 1 2
WiBt Ulmus pumila 0 0 0 1 0 0
#E K Shrub

AL G2k % Spiraea fritschiana 3 3 3 3 3 3
KA T Cotoneaster acuti folius 2 3 3 3 3 3
2L Fi AR Swida alba 2 2 3 3 3 3
B V6 Y2 3% Viburnum schensianum 2 2 3 3 2 2
B 2.2 Lonicera ferdinandii 3 3 2 2 2 2
W F N Acantho panax senticosus 3 3 2 3 2 3
B % Rosa hugonis 2 2 2 2 2 2
B 48 Crataegus cuneata 2 2 2 2 2 2
Z BT Lespedeza floribunda 2 2 1 1 2 2
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Continued table 3

k7 XffiE CK

55 7 8] £k Light thinning iR i |H] f% Heavy thinning

Species 2005

2010

2005 2010 2005 2010

3 g 6 % Ampelopsis aconiti folia 1
&3 Forsythia suspense

AR LA Lonicera maackii
4 F Rubus corchori folius
KE B EHK F Lespedeza dahurica
& T Euonymus phellomanes
1E4L T 7 Syringa oblate

FLZ= Rhamnus davurica

$iE % /NBE Berberis purdomii
BBt Cerasus tomentosa

FE¥ET Ostryopsis davidiana 0
et 32 3% Viburnum dilatatum 0

e N T S NS R S S

M #E Celastrus orbiculatus 1
#%F Corylus heterophylla 0
FEM AT Lespedeza formosa

—
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2
0
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0
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WA Herb

W oM & #E Carex lanceolata

YA Elymus dahuricus

258 Artem isiagiraldii

S % Patrinia heterophylla

W # Patrinia scabiosae folia

JEE Arthrazon hispidus

W& Scutellaria baicalensis

I~ A8 %5 Vicia cracca

B KA AE Anemone wviti folia

L%5 Aster tataricus

F B Discorea nipponica

5 8 Artemisia capillaries

BRI Artemiia gmelinii

™ 1 #5E Viola chaerophylloides

K AR IS B Thalictrum prezewalskii
W &; Duchesnea indica

ket Epipactis helleborine

KGRI Leontopodium leonto podioides
W5 Rubia cordifolia

B ZE % Potentilla discolor

W 2E K Agrimonia pilosa 0
558 Bupleurum scorzoneri folium 0
LR %) Ampelopsis aconiti folia 0
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H 2 3 AT UA . i B R v HL 55 B K A
KA AL G5 2k 85 (Spiraea fritschiana) . JK ) T
(Cotoneaster acuti folius) \4LEi AR (Swida alba) 7.
Wz 2% (Lonicera ferdinandii) . | Fi. i (Acantho-
panax senticosus) Fl  #% #% (Rosa hugonis) (3 &
%=2), 20052010 4F , Xf HARF v JHE K B — B Fh
1) 5 5 A8 AR AN O T TA) AR b (55 B S 0 ) v, B —
Wy R 55 FE A BEA VL W] FOm L %  (Forsythia sus-
pensa) & 8 T (Rubus corchori folius ) 55 55 & K
W BE 180, 7 ZE 42 /NBE (Berberis purdomii ) 1 & 15
F (Ostryopsis davidiana) T J& K g &k /> 5f & ¥

F 3 AR B = H R OK Y A B
& B (Carex lanceolata) P B . (Artem isia-
giraldii) . 288 (Artem isiagiraldii) Fl 5 M 0§ %
(Patrinia heterophylla), V#4256, — L= 50 | it
%/ e N (1
capillaris) FERFTF 5 (Artemiia gmelinii) %5 35 & Il
Dl E PRI R s AH R — BB R R IR L SR R K
Ay BB, G4l i 565 (Bupleurum scorzoneri foli-
um) FI 8L % (Scutellaria baicalensis) 25 16 FE H o7 Y
IR B R R R e . [ A B O [ R A ) b

B B (Artemisia
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Table 4 Density of tree seeding of Q. wutaishanica forest under different thinning levels in 2005 #k/hm®

) [a]f%5% B Thinning intensity F{f P

Species Xt CK 5 Light 5 Heavy F value
U AP Quercus wutaishanica 1340+89 b 1 600+57 ab 1 660+89 a 4,584 0.042
WAS Pinus tabulae fomis 70068 ¢ 1080£77b 1640+69 a 43,748 <0. 001
M Acer ginnala 500438 b 640433 ab 680452 a 5.154 0.032
HHE Betula platyphylla 3004100 a 400+33 a 480+33 a 2.011 0.190
et Tilia chinensis 3004105 a 140+68 a 220£89 a 0. 814 0.473
W# Populus davidiana 1004100 b 400446 a 32040 a 9. 750 0. 006
WA F Malus baccata 0 a 80433 a 80+33 a 3. 000 0. 100
KMk Juglans cathayensis 160420 a 60460 a 60138 a 2.634 0.126
#BL Pyrus betulae folia 60138 a 0a 80433 a 2.053 0.184
R Toxicodendron vernici fluum 0a 6060 a 40440 a 0.538 0.601
Bk Amygdalus davidiana 0a 20420 a 40423 a 1. 286 0.323
Wi# Ulmus pumila 20£20 a 40+40 a 0a 0. 600 0.569
A Total 3840£192 ¢ 4520177 b 5300£205 a 22.683 <<0. 001

x5 2010 FEAFEAEKEBETIRERT AN EDREE
Table 5 Density of tree seeding of Q. wutaishanica forest under different thinning levels in 2010 # /hm’

Ly i [8] 4% 5% B Thinning intensity F i »

Species %t B CK 3% Light 3 Heavy F value
A Quercus wutaishanica 1360+86 a 1620£89 a 1400+148 a 1.581 0.258
WS Pinus tabulae fomis 840+95 b 12404133 b 1 960+69 a 30.712 <20.001
M Acer ginnala 820+68 a 680+23 a 660+119 a 1.171 0.353
FAME Betula platyphylla 80480 a 100+60 a 340+115 a 2.707 0.120
181t Tilia chinensis 80480 a 3404245 a 140+140 a 0. 646 0. 547
W# Populus davidiana 1004100 a 100£100 a 200469 a 0.403 0. 680
113 F Malus baccata 0a 80180 a 140£95 a 0. 965 0.417
WPk Juglans cathayensis 6060 a 80+80 a 1204120 a 0.115 0.893
2L Pyrus betulae folia 60+60 a 0 a 80+46 a 0.907 0.438
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