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Characteristics of seedlings regeneration in Quercus aliena var. acuteserrata

secondary forests in Qinling Mountains

KANG Bing', WANG Dexiang”*, LI Gang', GAO Yanxia', ZHANG Ying', DU Yanling'

1 College of Life, Northwest University of Agriculture and Forestry, Yangling District, Xianyang, Shaanxi 712100, China
2 College of Forestry, Northwest University of Agriculture and Forestry, Yangling District, Xianyang, Shaanxi 712100, China

Abstract: Quercus aliena Blume var. acuteserrata Maxim. ex Wenz. is an important dominant species in temperate mid-
elevation mountainous areas of China with significant functions in water resource conservation and ecological stabilization in
forested ecosystems. Forty-two plots, including 210 subplots, were used to document the occurrence of trees, saplings,
woody seedlings and habitat characteristics for this tree and associated woody species in a second growth forest in the Qinling
Mountains in 2010. We analyzed the important values of trees, saplings and woody seedlings, regeneration niche breath,
and tree regeneration dynamics under different conditions, including stand density, aspect, and altitude in Q. aliena var.
acuteserrata secondary forests. The results show (. aliena var. acuteserrata had an important value of 149. 18% with none
of the other 24 woody tree species in the tree layer approaching that level of importance. The subdominant species in the
tree layer were Pinus armandii Franch. and Carpinus cordata Blume. 25 tree species of the 41 woody species in the

regeneration layer. The woody plants in the regeneration layer were abundant with trees seedlings dominating. This appears

HETR MOl 2 25 47 % T (20100400206, 2008040228 ) ; [ 5 F 4K Bl 2 5 4> (31070570 ) ; H KR H vk T/E L Wi & S B
(2007FY110800)
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to be beneficial to the optimization of the community structure and function. The dominant seedling species were Acer
grosseri Pax, Litsea pungens Hemsl. , and others. Seedlings of these two species were abundant in the regeneration layer
with their height and age class lower than the dominant species. The height class of seedlings and saplings in the understory
of Q. aliena var. acuteserrata secondary forest shows that woody plants regenerated vigorously. The biological chain of
seedling to sapling was complete. Most regeneration was from seedlings rather than stump sprouts. We analyzed ten kinds of
dominant regeneration tree populations. The regeneration niche breath of the sapling population was higher than that of
seedling population for the same tree species which indicated the saplings has the broader use of community resources. The
niche breath sequence from high to low seedling population was: Corylus heterophylla Fisch. ex Trautv. > Q. aliena var.
acuteserrata > A. grosseri > other species. For saplings it was Corylus heterophylla > A. grosseri > (). aliena var.
acuteserrata > other species. Stand density had different effects on the density of saplings and seedlings. Sapling and
seedling density increased with the stand density from 720 trees/ha to 1460 trees/ha, then decreased with the stand density
increasing. The saplings density decreased continuously as the stand density increased. The direction of slope had various
effects on the seedlings and saplings. A sunny SW facing slope of 3° was the most beneficial to seedlings and saplings. As
the slope changed direction to create a shady slope, the seedlings density increased and the sapling density decreased.
Sapling and seedling density changed with altitude. The saplings density increased as altitude increased from 1083 m to

1547 m, then decreasing with altitude up to 1882 m. The seedlings density increased from lower altitude to higher altitude.

Key Words: Qinling Mountains; Quercus aliena var. acuteserrata; secondary forests; regeneration characteristics;

regenerational niche; stand density; environmental factors
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SR 30.0—40. 0 °C, RSP -12.0—=25.0%C , =10 °C HYFHIE 2100—2900 °C , 4F 4 FF f 800—1000 mm,
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x1 HERREREETAERMHERE

Table 1 Important values of tree species in Quercus aliena var. acuteserrata secondary forests

Fe o W FAX A/ %% HEXT B/ % FEXT .2 % HEE/ %
Code  Tree species Relative frequence Relative density Relative dominance Important value
1 BLi AR Quercus aliena var. acuteserrata 12.12 60.42 76.65 149.18
2 1M Pinus armandii 9.09 6.71 6.26 22.06
3 Tt Carpinus cordata 12.12 6.02 3.67 21.80
4 PFREBE Juglans cathayensis 7.58 1.16 3.80 12.54
5 Z M52 Lindera obtusiloba 7.58 3.01 0.67 11.26
6 VU BEAE Dendrobenthamia Japonica 6.06 3.70 1.26 11.03
7 M Pinus tabulaeformis 6.06 3.01 1.25 10.32
8 F U 7 Acer grosseri 6.06 1.39 0.35 7.80
9 EMEBE Cerasus tomentosa 4.55 2.31 0.10 6.96
10 BEM Toxicodendron vernicifluum 3.03 0.93 1.07 5.02
11 KB Celtis sinensis 1.52 1.62 1.73 4.86
12 FH AW Acer mono 3.03 1.16 0.48 4.67
13 AN Fraxinus chinensis 3.03 1.39 0.10 4.52
14 Jig e S Staphylea holocarpa 1.52 2.08 0.21 3.81
15 BHZE Malus asiatica 1.52 1.16 0.64 3.32
16 TR Melia azedarach 1.52 0.46 0.83 2.80
17 *E HA Carpinus turczaninowii 1.52 0.93 0.13 2.57
18 14 Populus davidiana 1.52 0.69 0.20 2.41
19 M Morus alba 1.52 0.46 0.31 2.29
20 LMl Salix pseudotangii 1.52 0.23 0.11 1.86
21 DA Tilia paucicostata 1.52 0.23 0.10 1.84
22 T Corylus heterophylla 1.52 0.23 0.09 1.84
23 RZEF Litsea pungens 1.52 0.23 0.01 1.75
24 1 Crataegus pinnatifida 1.52 0.23 0.01 1.75
25 KA AEMK Sorbus alnifolia 1.52 0.23 0.00 1.75

2.2 HUPAARRDRAEE P

WA 210 A EEFTET/IME DT BAE St B AR U AE AR T R R AR AR, Wk 2, k2 7]
DA B BRI A MR T IATARAAE ) 41 T, R e AR Rl AT 28 Ff, o5 Bir A ARASHE ) S K A9 68% A
PFh A B 44 F ( Rubuscorchorifolius ) 838 T ¥ ( Euonymusphellomanus ) , T BAHL Y K F30% ; H k0 F i 7

R2 GETRREMARFEY L ELHRIFEAN FEE

Table 2 Species composition, important value of woody plant seedlings or saplings in Quercus aliena var. acuteserrata secondary forests

E= N AAXFAREE/ %o AT B BE/ %o LERORTE L HIH/ %
Code  Tree species Relative frequence Relative density Relative dominance Important value
1 BT Rubus corchorifolius 12.15 22.57 11.08 45.80
2 e DF Euonymus phellomanus 7.48 22.57 9.87 39.91
3 Tk B Acer grosseri 3.74 4.22 13.59 21.55
4 KT Litsea pungens 5.61 4.59 11.16 21.36
5 FRM-454635 Spiraea cantoniensis 9.81 5.50 3.60 18.92
6 FIE A Lonicera ferdinandi 6.54 4.77 5.42 16.73
7 =W %24 Lindera obtusiloba 2.34 1.28 5.82 9.44
8 B BE Quercus alienavar 3.27 3.12 2.67 9.06
9 S Prunus tomentosa 4.21 2.02 2.10 8.33
10 Wl Rosa multiflora 1.87 2.57 3.48 7.92
11 LML T Lespedeza formosa 2.80 1.83 3.07 7.71
12 148 Symplocos paniculata 3.27 1.28 2.29 6.84
13 W& Corylus heterophylla 2.80 1.83 1.54 6.18
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P W AR / %o AR5 BE/ %o HART . E B/ % LA/ %
Code  Tree species Relative frequence Relative density Relative dominance Important value

14 PP ILAE Crataegi cuneatae 2.34 1.65 1.78 5.77

15 B Cotinus coggygria 0.93 1.28 3.32 5.54

16 HEMSEM Vinurnum betulifoljkium 1.87 1.47 1.94 5.28

17 #EM 4 Lonicera tragophylla 2.34 2.57 0.24 5.15

18 LIHEFAE Philadelphus incanus 1.40 0.73 2.72 4.85

19 }EAMI Carpinus turczaninowii 2.34 0.73 1.70 4.77

20 HiIF Cotoneaster horizontalis 0.93 0.37 2.91 4.21

21 IKMTAERK Sorbus aloifolia 0.93 1.10 1.70 3.73

22 FL Smilax china 1.87 1.10 0.40 3.37

23 TP Acer mono 1.40 0.73 1.21 3.35

24 IR Sorbaria kirilowii 1.87 1.10 0.28 3.25

25 FMEIE Celastrus orbiculatus 1.40 0.73 1.05 3.19

26 BB Toxicodendron verniciflnum 1.87 0.73 0.37 2.98

27 FLSIN Acanthopanax gracilistylus 1.87 0.73 0.37 2.98

28 KR Celtis koraiensis 1.40 0.92 0.65 2.97

29 HIMk Kalopanax septemlobus 0.93 0.92 0.85 2.70

30 S Rubus parvifolius 0.93 0.92 0.73 2.58

31 S Morus alba 1.40 0.73 0.20 2.34

32 ZR M Acer ginnala 1.40 0.55 0.20 2.15

33 H.BET Schisandra chinesis 0.47 0.73 0.57 1.77

34 LI Berchemia sinica 0.93 0.37 0.08 1.38

35 7T Daphne giraldii 0.47 0.55 0.06 1.07

36 VU BEAE Dendrobenthamia Japonica 0.47 0.18 0.40 1.06

37 T4 Carpinus cordata 0.47 0.18 0.20 0.85

38 FNIEK Abelia dielsii 0.47 0.18 0.12 0.77

39 ¥ F 8k Quercus baronii 0.47 0.18 0.12 0.77

40 AU Acer robustum 0.47 0.18 0.08 0.73

41 ALK Pinus armandii 0.47 0.18 0.04 0.69

Wk ( Acer grosseri) ANZETF-( Litsea pungens) JRMZ52824 ( Spiraea cantoniensis) \Z5W8 2.4 ( Lonicera ferdinandi) %,
FEAEHIIKT 10% , HEAYFIAEGA MR T BA B 50 R34 A7, 26 I AR ARV AL TR o A B B
BT TORE GV R R B AR PR, AR X PR B PR A A B R Sz M FE g, SRR T TR R
FORE R XA AR ARV 45 A 1) F AR DU A SR it A DRI . SR AT AR b oy | 75 ek e b AR 22 7 A
WRT 20% LB B I E LB ETAZE ; RO =W 224 8RR AT EFARBE ( Prunus tomentosa) , T
BHEIINN 9. 44% 9. 06% F1 8.33% o BERAHR AR B2 AR ALHF , R BIABRUCEMRRE S BA —E W
F IR ERTRE 77, 13X S BRI A AR B R SRR AR A — 8 I i 2 R S M A O AR TR R 1 7
Al B, T 22 e AN I R IR SRR R AT LB Y A5 ) oA B SR IR A )y, B
PR g B A ) B4 BRUCAE ARAE T A 3R ZU TS B B SRS RT3 AR MR AL T BEDIL 23 A 48 R, B T
BA:bli o 5 F- .
2.3 ARAHEYI Y H 2R i BE R o3 A

GEit o MrBi th MR A MRV B SR AR A 2 v R BE S A A R LI 1, AN T n] U, 40—60 cm
1o RGN AR e 2, T LB AR AR ARV T 6 W A T AR A B S R B RO R4, Xk
T R BRI IS 0 SR T B B8 — o B JE Al HRVR,120—140 em 55 BE G0 L N Db i s 22, 3 BH A4 i
PN K BB B R 4 . A H 2 s BE ST A R - KR 2 ) e BRI bt 8 o) | AR AS AL ) BT i
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