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Seedling regeneration and affecting factors of Quercus variabilis in different distribution re-
gions. WU Min, ZHANG Wen-hui, ZHOU Jian-yun, MA Chuang, MA Li-wei (Ministry of Educa-
tion Key Laboratory of Environment and Ecology in West China, Northwest A&F University, Yangling
712100, Shaanxi, China). -Chin. J. Appl. Ecol. ,2013,24(8) . 2106-2114.

Abstract: Twenty four fixed plots in three distribution regions of Quercus variabilis ( Loess Plateau,
marginal distribution zone; north slope of Qinling Mountains, semi-arid core area; and south slope
of Qinling Mountains, moist core area) were installed, respectively, to investigate the age struc-
ture, growth status, and dry mass accumulation and allocation of 1-8 years old Q. wariabilis seed-
lings, and path analysis was adopted to determine the key factors affecting the regeneration of the
seedlings. In the distribution regions, the density of the seedlings decreased with their increasing
age, and the density of the 1-8 years old seedlings all decreased in the order of south slope of Qin-
ling Mountains > north slope of Qinling Mountains > Loess Plateau. The transformation rate of the
seedlings with adjacent ages differed significantly among the three distribution regions. On Loess
Plateau, the transformation rate of 7 years old to 8 years old seedlings was the lowest (30.2+
2.9) % ; on the north and south slopes of Qinling Mountains, the transformation rate of 4 years old
to 5 years old seedlings was the lowest, being (53.9+3.7) % and (50.0+2.1) %, respectively.
With the increasing age of the seedlings, their height and dry mass presented an increasing trend,
with the order of south slope of Qinling Mountains > north slope of Qinling Mountains > Loess Plat-
eau, the rate of root length to plant height tended to decline, and the rates of root breadth to canopy
breadth and of root dry mass to shoot dry mass decreased after an initial increase. The rates of root
length to plant height, root breadth to canopy breadth, and root dry mass to shoot dry mass were all
the highest on Loess Plateau, and the lowest on south slope of Qinling Mountains. Air temperature,
irradiance, canopy density and shrub coverage were the direct key factors affecting Q. wvariabilis
seedling regeneration, among which, air temperature and irradiance were the positive factors, while
canopy density and shrub coverage were the negative ones. Soil available nitrogen content and herb
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coverage were the indirect key factors affecting the (. wvariabilis seedling regeneration positively and

negatively, respectively.

Key words: Quercus variabilis; seedling regeneration; Loess Plateau; Qinling Mountains.
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Table 1 Ecological characteristics of Quercus variabilis stands in different distribution regions ( mean+SE)

TiH Item A B C
4% Altitude (m) 852 ~1012 793 ~1103 900 ~ 1063
Y5 Slope (°) 20 ~24 18 ~23 19 ~24
Wi Aspect (°) 108 ~297 95 ~312 167 ~326
SRR Air temperature (°C) 19.88+0.49 22.68+0.53 25.73+0.89
2SS Air humidity (% ) 41.0+0.8 49.0+1.1 53.8+0.9
YEHR Light (1x) 5964.10+134.28 5681.69+128.77 6368.30+177.17
+ 34 7K 3 Soil moisture (% ) 8.0+0.1 11.32£0.2 13.5+0.3
+ A ML Soil organic matter (mg + kg ') 6.81+0.30 6.18+0.36 22.25+0.34
A+ HEH R WE Available P (mg - kg -1 15.11+1.25 21.33+0.59 29.43+0.41
A+ HE R Available K (mg - kg 7)) 9.95+0.25 20.33+0. 85 41.51+0.89
+ AL A Available N (mg + kg 1) 14.85+0. 16 19.78+0.52 55.000. 84
HRAMBIAEE Canopy density (% ) 70.0+0.5 75.0+0.7 65.0+0. 8
HEARZ T Shrub layer coverage (% ) 34.0+0.8 36.9+0.5 33.2+0.7
WARJZTEE Herb layer coverage (% ) 57.8+0.6 63.2+0.7 55.1+0.6

A8+ Loess Plateau ; B.Z044b 3 North slope of Qinling Mountains; C LI E Y South slope of Qinling Mountains. N[ The same below.
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Fig.1 Age structure of Quercus variabilis seedlings in different
distribution regions ( mean+SE).

AT 1 & JR Loess Plateau; B: %% 14 b 3% North slope of Qinling
Mountains; C:Z=IA 3% South slope of Qinling Mountains. AS[F]/NE 5
FEF IR X [F] 22 5 1.3 (P<0.05) Different small letters meant sig-
nificant difference among different distribution regions at 0. 05 level. T[]

The same below.
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Table 2 Transformation rate of Quercus variabilis seedlings with adjacent ages in different distribution regions ( mean=SE)

AR IX S 5 R Seedling transformation rate (% )

Distribution region 2/1 3/2 4/3 5/4 6/5 7/6 8/17

A 61.3+1.2b 54.3+2.5b 63.0+3.2b 61.5+1.9a 50.0+2.3b 39.9+2.0b 30.2+2.9¢
B 73.9+4.3a 55.9+2.0b 68.4+3.0ab 53.9+3.7ab 57.2+1.8a 66.9+3.2a 60.2+4.6b
C 72.4+2. 1a 63.9+1.8a 71.0+1.6a 50.0+2.1b 55.0+1. 1ab 66.1+2.8a 75.0+£3.2a

[RIZAS [ /INE B3 7R 4341 X 8] 25 57 4. %5 ( P<0. 05) Different small letters in the same column meant significant difference among different distribu-

tion regions at 0. 05 level.
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Fig.2 Morphological characteristics of Quercus variabilis seedlings in different distribution regions ( mean+SE).
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Fig.3 Dry mass and rate of root and shoot of Quercus variabilis seedlings in different distribution regions ( mean+SE).
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Fig.4 Dry mass rate of Quercus variabilis seedlings in different

distribution regions.
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Table 3 Pearson correlation and path analysis between environmental factors and density of Quercus variabilis seedlings

WRET R HER EJHEARE Indivect effect

i:li[:in- Pign ]SEE:: X—Y XY X;—Y XY Xs—Y XY X—Y Xs—Y X—Y XY XY fmil]‘

factor correlation

coefficient

X 0.871" % 0.444™ " -0.004 0.128 0.039 0.078 0.050 0.071 -0.008 -0.003 0.017 0. 060 0.427
(0.197) (-0.004) (0.114)  (0.035)  (0.069)  (0.044)  (0.063) (-0.007) (-0.002) (0.015) (-0.021)

X, 0.066 0.116 -0.017 -0.074 0.026 0.016 0.020 0.033 -0.002 0.012  -0.040  -0.024  -0.049
(0.013) (-0.017)  (0.006)  (0.004)  (0.005)  (0.008)  (0.000)  (0.003) (-0.009)  (0.005)

X 0.675" " 0.178 " 0.320  -0.048 0.018 0.049 0.027 0.043 -0.006  -0.001 0.038 0.059 0.497
(0.032) (0.006)  (0.017)  (0.009)  (0.015) (-0.002) (-0.000) (0.013)  (0.021)

Xy 0.706 * * 0. 066 0.262 0.045 0.049 0. 161 0.067 0.109 -0.013 0.004 -0.072 0.029 0.640
(0.004) (0.021)  (0.009)  (0.014) (-0.002)  (0.001) (-0.010)  (0.004)

Xs 0.568 * * 0.237 0.146 0.008 0.036 0.045 0. 060 0.113 -0.015 0.007  -0.075 0.005 0.331
(0.056) (0.028)  (0.054) (-0.007)  (0.003) (-0.035)  (0.002)

Xe 0.723* " 0.086 0.258 0.026 0.055 0.051 0.165 0.017 -0.012 0.022  -0.065 0.028 0.637
(0.007) (0.018)  (-0.002)  (0.004) (-0.130)  (0.005)

X7 0.756 " * 0.129 0.243 0.030 0.059 0.056 0.208 0.072 -0.015 0.015  -0.062 0.022 0.627
(0.017) (-0.004)  (0.004) (-0.016)  (0.006)

Xy 0.726 " * -0.016 0.228 0.012 0. 066 0.052 0.222 0.065 0.121 0.012  -0.057 0.021 0.742
(0.000) (-0.000)  (0.002) (-0.001)

Xy -0.170 -0.101 %) 0.012  -0.014 0.002  -0.003 -0.017 -0.019  -0.019 0.002 -0.015 0.003 -0.068
(0.010) (0.003) (-0.001)

X -0.080 -0.195" -0.038 0.024  -0.035 0.024 0.091 0.029 0.041 -0.005 -0.008 -0.009 0.115
(0.038) (0.004)

Xy -0.608 * -0.084 -0.318 0.032  -0.125  -0.023 -0.014  -0.029  -0.034 0.004 0.003  -0.021 -0.524
(0.007)

# P<0.05; * * P<0.01. S N R E R Figures in parenthesis indicated the decision coefficient. X, LSRR Air temperature ; X, SR
TR Air humidity; X; OB Light; X, A KR Soil moisture ; X  HHEEHLR Soil organic matter; Xg . T EH R Soil available P; X, TR
Available K; Xg AL A Available N; X, R HB A S Canopy density; X, TEARZ S Coverage of shrub; X, N V.NEE Coverage of herbage; Y.

S Seedling density.
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N TR A T W A T AR . S A A
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