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Soil seed banks in the Pinus bungeana forestland of
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Abstract: This study aims to understand the composition structure and function characteristics of the soil seed
banks in the Pinus bungeana forestland of the Huanglong Mountain area. A comparative study in species com-
position, vertical distribution, diversity, and other community ecological factors of soil seed banks in Pinus
bungeana forests, which was undertaken by adopting the germination and grain combining methods. Treatments
included three layers: 0-5, 5-10, and 10-15 cm layers and analysis included three indexes: the Margalef
abundance, Shannon-Wiener diversity, and Pielou evenness degree. Regeneration and succession for four
structural types namely, trees, shrubs, herbs, and lianas were also compared (12 plots, 3 replications). The
results indicated that the germination period was identical to the seed period in species structure. The soil seed
bank contained 44 species belonging to 34 genera and 26 families in 2009. For individual seed number and
species number, a significant difference (P<<0.01) was found among soil layers with: 0-5 cm > 5-10 ¢cm >
10-15 cm. Index averages were Margalef abundance: 3.87, Shannon-Wiener diversity index: 3.63, and
Pielou evenness degree index: 1.15. For regeneration and succession, P. bungeana had a stronger regeneration
capability with seeds at 39.2% of all tree species. Also, the herbaceous plants were 19.00% more than the
woody plants in seeds and 36.36% in species number. Our results show there are significant differences in the

vertical distribution of soil seed banks, and the composition of species remained relatively stable in the Huan-
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glong Mountain area. [Ch, 3 fig. I tab. 21 ref.]
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Table 1  Dominant species and their densities of soil seed bank of Pinus bungeana forestland of the Huanglong Mountains in Loess Plateau
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55 28 45 5 ) ZRIEAN S o R M DB L BEAR bl SR R 697

T 252 ki, HEARMYANT 1356 ki, EAIEYIFNF 2 448 KL, BEAMYF T 127 K, 4300 b IR R
il F S 6.0%, 32.9%, 57.9%F1 3.1% ., 12 KRN AL 0 R . FEHb Py AR 19 A, S
43.2%; FEHL P, dh31 26 NED, [ AREHY 59.1%; REHL Py 2R3t 19 AW, b BB 43.2%; FEHL P,
L3 27 ANFE, 5 SE 61.4%; FEHb Ps JLit 22 AN, (5 B 50.0% 5 FEHE P 23l 26 S,
d B 59.1% ; FEH Py 33t 27 AN FR, R 61.4%; Kb Py St 24 NWIRE, 5 B 54.5%;
FEHD Py JETt 21 NYFP, 7 0B 47.4% ;5 FEHL Py L5128 AN, (BB 63.6%; A HL Py it 24
APFR, 5 BB 54.5%; FEHEL P 2R3 19 AP FR, 5 S 43.2%,

W A SUTRIVE R 2 A [ EURE ST ) P R 2B SRR AL, WA S R R R RN 2 4 Bh o (BAERD TR R
EHEERRZES, HAEMIT RN % 9.98 £ 522 Ki-m?, JEFHITR R MF % O 11.20 +
7.85 Ki-m”; B &R Y% B 35.97 + 3533 ki-m”, P5 FUVE R (YT 9% B 57.36 + 52.84
B em™5 W R EAS Y R T 25 % B O 16,73 + 27.88 Ki-m, & Bl AR Py B ) 7 35 % B Ol 25.69 =
36.66 Fi-m™; Wi K WIHEA YR T Oy 4.34 = 3.68 Fi-m?, N AS Y BI85l 11.69 +
12.57 R -m™, 2 ASIN[R]BURE I ) Ff 4B 1) S [ RRAE 35 26 B T R4 W Pl 4 3 22 SR AR sl /s, TER . AR
B A SR BRI B, TR 2 R, BRI A 3 .

22 MFEMNEEST

T AT AR Y B L R R bR b - B P v b A A5 B A TR B A n S 5 a2 1)
o, HAPLL0~5 em 2 HIEPFFEE L, SFFBE00 60.4%, 5~10 em JZ2 +3EFF 5 29.0%, 10~15
em JEFFECE D, N BB 10.5% o LA A HE TR I AN IBORE B ) A [ e T AT OB 2R O 25 40 4T
M 0~5 cm 2] 10~15 cm 2 HHEH A 5028 TR 0 25 (P<<0.01) 52 3yl 3, i & 00 0 3 o 0T 5 o
Z 5 E (P<0.01), EFMEIF FHE® TH LW . EEFM LT, 0~5 cm 294 K4 8 75 19 Fh
T, ZMIX B XS [ AR IX, fENRZ 4, BEE IR RS, HFp 7 b Fh & 2 SR8 Cn gl
YIRS ) g i o b, Bk, R AR RO S W b SRR I D — 00 1A S e T B I A s
Tofr = it 5 HsF ) 2% £ 38 43 W & T2 R (A AR RR I A M R, 5 43 MR A 3 O BRE AR P I (persis-
tent seed bank )", MF| T2, HIEFF R ALY R T ECR P R0 AR 2 B s D

RN 2 v S A AR RN R Y A A AR L. A B 2 R : 0~5 em 2 R AP RD
Bz, it 39 Fh, PR EEUY 90.7%, 5~10 em 2 LI AL 33 B, i FR A 76.7%, 10~15
em 3122 B, YRR BN 51.2% [RIRE L A SR B RIBORE A [ R AT U R O 20 i,
Tl 27 v A S B - SR B B i AR 3 (P<<0.01) SR B el 94 o FRAR B i R T RN R A A AR AL
AR L), AN 12 ASHEHIKF , &R & 0 R0 v Fh o0 9 Al 8s S 5 2% (P<<0.01) . Wi iy A2 16 A
T 50t 1 A8 A JA ALY, BlE BRI HERS P80 sl D SR S g R R O, AHAE T AR B%

300 @o~5cm B@5~10cm O10~15cm 2 @0~5cm @5~10em O10~15cm
' 20
o
~ 15
= 11k
& 10 /
S 2
5 /
/
0 r
p P, P, P, P, P P, P, P, P, P, P, P, P, P, P, P, P, P, P, PP, P, P,
B 3 5
A1 ®E&HREE R AL G LA L B2 Sk EFHRME KA G AT E
G- S il VRS - il
Figure 1 Vertical distribution of seeds in soil seed bank Figure 2 Vertical distribution of species in soil seed bank of Pinus
of Pinus bungeana forestland of the Huanglong bungeana forestland of the Huanglong Mountains in Loess

Mountains in Loess Plateau Plateau
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