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Quantity characteristics of plants community under tree-layers of
forests in semi-humid gullied rolling region of Loess Plateau

LIU Zeng-wen' ,LIU Zhuomajie DUAN Er-jun, FENG Shun-yu

(College of Resources and Environment s Northwest A& F University ,Yangling s Shaanzi 712100, China)

Abstract: [Objective] The study on the quantities characteristics of plant community under tree-layer
of forest can give scientific basis for the construction and management of forests. [Method]) Standard plot+
Sample plot was taken to investigate the plants community under tree-layers of forests in semi-humid gul-
lied rolling region of loess plateau (Yan’an). [Result) (1) Life form spectrum of plants under tree-layers
in forests of Populus simonii , Betula platyphylla , Pinus tabulae formis , Pinus tabulae formis—+ Populus si-
monii s Pinus tabulae formis+ Betula platyphylla take phanerophytes as major type, while forests of Ulmus
pumila,Robinia pseudoacia , Hippophae rhamnoides , Acer ginnala and Platycladus orientalis take ther-

ophtes instead. (2) The order of total plants coverage under tree-layers in forests is Populus simonii ,Robin-
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ia pseudoacia (22. 22% —22. 65%) > Pinus tabulae formis + Populus simonii s Betula platyphylla ,Ulmus
pumila (9. 78% —14. 11%) > Platycladus orientalis , Hippophae rhamnoides , Acer ginnala , Pinus tabu-
lae formis+ Betula platyphylla (3. 72% — 5. 20%) > Pinus tabulaeformis (2. 38%). (3) The dominant
shrub species under tree-layers alter with forest types and popular with Lonicera standishii s Elaeagnus um-
bellate , Periploca sepium and Sophora davidii. Meanwhile, herb species under tree-layers dominate abso-
lutely with Carex rigescens and companied with Agropyron cristatum , Lespedeza formosa ,Urena lobata
and Aremisia. (4) The order of indexes sum of plant diversity under tree-layers of forests is Populus simo-
nii (7. 29) > Robinia pseudoacia , Betula platyphylla, Pinus tabulae formis (6. 03— 6. 61) > Platycladus
orientalis » Pinus tabulae formis + Populus simonii (5. 72—5. 90) > Acer ginnala , Pinus tabulae formis +
Betula platyphylla (4.44—4. 85) >Ulmus pumila , Hippophae rhamnoides (3. 49— 3. 50). [Conclusion]
Coverage and species diversities of plant communities under tree-layer of planted forests in this region are
generally not high and they are relatively richer in most broad-leaved forests than those in needle-leaved
forests and shrubs. So,introducing broad-leaved trees into needle-leaved forest and forming mixture is an

effective way to increase plant diversity under tree-layer and maintain ecosystem stability and sustainable

development of forest.

Key words: Loess Plateau; semi-humid gullied rolling region; plant community under tree-layer; plant
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Table 1 Plant life form spectrums under trees-layer of different forests inYan’an region
P Phl / Ch2 H3 G4 ’ Th5
Forest s HBI% o wB/% o WB/% g kBI% B/ %
h Percentage h Percentage b Percentage - Percentage Percentage
/NHAg Pl simonii 6 54.5 0 0.0 2 18.2 2 18.2 1 9.1
FIHE B. platyphylla 6 60.0 0 0.0 1 10.0 1 10.0 2 20.0
Hir U. pumila 0 0.0 0 0.0 0 0.0 3 50.0 3 50.0
HIFE R. pseudoacia 3 25.0 1 8.3 1 8.3 3 25.0 4 33.3
Yk H. rhamnoides 0 0.0 1 20.0 1 20.0 1 20.0 2 40.0
KA A, ginnala 1 10.0 1 10.0 3 30.0 2 20.0 3 30.0
WA P. tabulae formis 5 62.5 1 12.5 1 12.5 0 0.0 1 12.5
R/ N 7]
P. tabulae formis—+ P. simonii 6 60. 0 0 0.0 2 20.0 1 10. 0 1 10.0
WAL+ e
P. tabulae formis—+ B. platyphylla 66.7 0 0.0 ! 16.7 0 0.0 ! 16.7
WA P. orientalis 2 22.2 1 1.1 2 22.2 3 33.3 1 1.1
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Table 2 Plant coverage and species dominances under tree-layers of different forests in Yan’an region
A e R/ % 1 2 A 9206
Forest layer Coverage Dominant species and its importance value
WE A Shrubs 19. 95 R L standishii(45. 22) .25 5 A, ginnala (10. 68), R # T
O. davidiana(8.16)
/INWFG P. simonii A2 Herbs 2 70 ﬂéﬂuﬂ%ﬁ( rigescens(56.03) . JKH A. cristatum(16. 95) . B8 1
R. saxatilis(14.37)
> 22.65
A2 Shrubs 6. 61 ESiEe Ej u')'nbellate(Zfl. 45) 113 7 M. baccata (20. 30) , 77 Bl 5
L. standishii(19.91)
B HE B, platyphylla £ 2 Herbs 5. 34 g inpia U lobata(45. 48) 2 T 1 C. rigescens(40.69) , ¥k H.
rhamnoides(12.09)
2 11. 95
#E A JZ Shrubs 0
FLi U, pumila 4 2 Herbs 9.78 PKEL A, (‘r.i.\‘lulun’z(ES. 04) ,MFJEER S, suffruticosa(25. 44) , &
A. wulgaris(21.28)
> 9.78
W A2 Shrubs 196 LMD P. sepium(60.67) W EB A L. hispida (21.74) . FARI4E S.
davidii(17.62)
HIBE R. pseudoacia 42 Herbs 20. 26 VK /\.. cristatum(51.76) , T 5 C. rigescens(21.13) , i A.
vulgaris(5.21)
> 22.22
K )2 Shrubs 0
“/I\ DD — ¥ SPIRA y - <, “ E_ A _
(/' B H. rham 42 Herbs 3.98 TKELA. cvr?.\tanun</19. 78) K F L. formosa(22.83),24%)F Ru
noides bus saxatilis(22.26)
2 3.98
AR 0. 04 T R, hugonis(100)
3B A ginnala R 3,70 EH R (f' rigescens(45.22) ¥ R. glycyrrhizae(18.77) , %
A. wvulgaris(7.26)
X 3.74
W AJZ Shrubs 1.89 ﬁ*ﬁ% L. .\'z‘andz.\"hzz(ZG'. 67), BT O. davidiana(26. 33) ,iL %
¥ Q. liaotungensis(21.31)
SR or
(m.m P. tabulae for e B FE C. rigescens (73.59) ., ## A. annua L. (17, 84) , & F
mis HARJZ Herbs 0. 49 .
L. formosa(8.56)
> 2.38
W A2 Shrubs 12.93 HrBE L L. standishii(53. 65) , Bk C. pumila(15.43), TLF E.
AN + Nt A P alatus(14.70)
[L}t/)u[u(e(formix + P. 42 Herbs 118 By e (7.‘ fjig'e.s'c'eiz.\‘(64. 56), UK & A, cristatum (20. 2) , & 5+
simonii Rubus saxatilis(10.19)
> 14.11
T . . 4T E. umbellate(32. 64) , 750 R L. standishii(32.35) . [ T
M+ 1 P, rabu-  TEAJR Shrubs 247 O. davidiana(25.81)
[[EIZP{‘{”})’Z”U + B HARJZ Herbs 1.25 EW TR C. rigescens(95.57) , 94§ % Radix rubiae (4. 43)
atyphylla
> 3.72
#E A JZ Shrubs 0. 33 LAl 48 S. davidii(70.03) . Iu#k P. davidiana(29.97)
B C. rigescens(A " 1.52) . 7k
WK P. orientalis A2 Herbs 1. 87 ﬁﬁE}J?ﬂ_ C. rigescens(43.27),#5# A, annua L. (24.52) ,JKHE A.
cristatum(17.01)
2 5.20
AR EL ;b (6 BRD 2K J5 Herbs 20. 21 W A, annua L. (49.86) , HE R. glycyrrhizae(17.14), JKHE A.

Natural grassland(CK)

cristatum(8. 28)

TE TR T MR TR SOR/ANEA I G BT A2

Note: Plants of L. Formosa and R. saxatilis are added up to herbs according to their shapes.
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(4. 44~4. 85) > A M b V0 MK HiL (3. 49~3. 50D,
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T W) RE T5 ) R 22 RV 00 T A AR b, ARG AR L 2%
SRBRPA R, 1 AR BA H D JBIOb A

WA 25 Rkl e /NI A7 AR | AR AR L A AR
ST /N el N 7 N T B N e B S LN 7 N P 2
VR 8 BORN R T BOAS 2 4 T A AR R0 A v
SRR, | 5% 2% AOBR Bl R OU ACRR Bl 4 AR B A 2 A
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Table 3 Species diversities of plant communities under tree-layers of different forests in Yan’an region

e - o9 LR TR B BIS EER AL ZRErRIR BOm
ﬁFM/\‘ji IEU\ Richness diversity Evenness Indexes Sum
st .a
ores ayer 0 an D o 5 .
WA JZ Shrubs 2.31 1. 80 0. 80 1.70 0.93 4.23
/NHA Pl simonii R JZ Herbs 1.73 0.98 0.61 1.16 0. 82 3.06
> 4. 04 2.78 1.41 2. 86 1.75 7.29
A JZ Shrubs 2.16 1.76 0. 82 1.74 0.97 4.22
HHE B. platyphylla WA Herbs 1. 44 0.72 0.48 0. 88 0.63 2.39
> 3. 60 2.48 1. 30 2.62 1. 60 6.61
#EARJZ Shrubs 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
i U. pumila FARJZE Herbs 2.16 1. 06 0.71 1.45 0.81 3.50
> 2.16 1. 06 0.71 1. 45 0. 81 3.50
A JZ Shrubs 1.08 0.68 0.52 0. 88 0. 80 2.38
HIBE R. pseudoacia A JZE Herbs 3.25 1. 60 0.67 1.54 0.70 4.23
2 4.33 2.28 1.19 2.42 1.50 6.61
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43K 3 Continued table 3

B . FE R ZREETE B KIS IR EL L RErETE EOm
FRARA R R Richness diversity Evenness Indexes Sum
Forest Layer
dg dm D H E €
A JZ Shrubs 0. 00 0. 00 0.00 0.00 0. 00 0. 00
Yk H. rhamnoides BA 2 Herbs 3.61 0.95 0.77 0.73 0. 46 3.49
> 3.61 0.95 0.77 0.73 0. 46 3.49
WA JZ Shrubs 0. 36 0. 00 0.00 0.00 0. 00 0.18
Ze &M A, ginnala B Herbs 3.25 1.71 0. 80 1.88 0. 85 4.67
> 3.61 1.71 0. 80 1.88 0. 85 4. 85
#EAJZ Shrubs 1.80 1.41 0.76 1.52 0. 94 3. 69
WS P. tabulae formis A JZE Herbs 1.08 0.58 0.52 0. 88 0. 80 2.34
> 2.88 1.99 1.28 2. 40 1.74 6.03
WEAJZ Shrubs 1.98 1. 60 0. 80 1.65 0.97 3.98
v N - -
i /it P tabu A Herbs 0. 90 0. 40 0.36 0.62 0. 60 1.74
lae formis + P. simonii
= 2.88 2. 00 1.16 2.27 1.57 5.72
# A2 Shrubs 1.44 1.25 0.73 1.34 0.97 3.35
WA+ B e P tabulae- P i
Formis+ B, platyphylia A Z Herbs 0.7 0. 30 0.14 0.26 0.38 1.09
> 2.16 1.55 0. 87 1. 60 1. 35 4. 44
HEAJZ Shrubs 0.72 0.91 0.44 0.64 0.92 2.27
A P. orientalis HARJZ Herbs 2.52 1.19 0. 66 1.41 0.73 3.62
> 3.24 2.10 1.10 2.05 1.65 5. 89
Tt ]
KR AL XS M Natural A2 Herbs 2. 89 1.48 0. 85 2.00 1.03 1,64
grassland(CK)
RN cristatum) WKL T (L. formosa) . B #8 #% (U. loba-
L2 I ot

(1) 8 Jt 2 M0 e B XK A8 40 19 AR 3 AR
T /NG EHE AR RS N A RS 4
AR AR HE ) X LA s AL 2 AR ) ol o e X I B A
SRR L VL 235 A% BRI 000 R ARt O L2 3 v 2 28 AL
Fo WA OB E S MR 5 2% R ) AR 3 A bR
TR A 3 R G A AR B T A Tl - AR
VA, 1 BT AR A A 3 TR A3 A AR R A

(2) % e J5 2 10 B X 4% 2R bk 28 2 (1 Ak
TRV EER 2+ R ) 8 56 B KNI
SR s /NP A7 PR L RIS AR R AR Rl > AL /N
P bR M | AR St | AR A > 0 A A D R AR
0% FRABR I A+ AR 3 = DA AR 5 5 A ) Aol
22 FE VR BN I /INIURE S /) it A ARt = SR AR A 3
S 2 N AR VA o i R 1 VE 7 NS A VN P N L o 7 N
b => 2% 25 BEOPR ML DR SR ML | YH R MR AR L > A
LS & P AN o 7 S AN S B 7 S R THE /N
AR R BRSPS 550 1 A P L R A R e D AR
205 R AR L 0O AT AR S TR I AR

(3) i 8 Jt 2 1 0 e B DX 4% i 2 bR 286 AU (1) A
TR R — 0 R 28 M T R R OR (L.
standishit) A5 1 (E. umbellate) . FLHI (P. sepi-
wnm) AR (S. davidii) J& 45 Fhobk b o H B WL 1Y
e, FARZE L EA Y RSB, H UL
T 5 (C. rigescens) (f 4a XA # . BLAb, VK H (A.

ta) FIE AW (Aremisia) W I 55 Fppk M A HE W
UINIHE 7K

(D LRG TR 88 0 I P 18 e XARR
W) % 5 B2 S W R 20 e v 3 o S o s 22 B30
TR AR AR T AE W) B 7 B LU AT I A ol R R bR R
B o BT LU TR BT bR rb RS 51 i o A R R TR AE
AR S NAR TR M) 5 B S 2 AR R R AR AR AR S
R GRS M RN AT KR SL TR B A RGE TR

(5% k]

(1] & 8, B, a7 78 08 bR X 1l dg bk 3 AR BR bk S
IR 2R A 10 [T, PE AU AR MRBHHE K2 2 4. A R
BH R . 2007.35(5) : 131-140.

Qin J.Wang K B, Shangguan Z P. Change of plant diversity of
Populus davidiana ,Quercus liaotungensis and their mixed for-
est in Ziwuling area of Loess Plateau [ J]. Journal of Northwest
A&.F University: Nat Sci Ed, 2007, 35(5):131-140. (in Chi-
nese)

BRI BT BRI 22, 7 08 AR S N L AREE I8 51T LL 3%
W7t [J]. PEALAE 242, 2005,25(12) 1 2447-2456.

Li Y Y.,Zheng J Y,Shao M A. Comparison of the attributes of

[2]

natural forests and plantations in Ziwuling mountain [J]. Acta
Botanica Boreali-Occidentalia Sinic, 2005, 25 (12) ; 2447-2456.
(in Chinese)

ZERE T, BRI 4. FOR IR A B B ORI 0 AR D R A 2 R T A AR
1 ()], A2, 2004,24(2) : 252-260.

Li Y Y,Shao M A. The change of plant diversity during natural

[3]

recovery process of vegetation in Ziwuling area [J]. Acta Eco-



80

T JEARMR 22 4R CA SRR O

5 36 &

(4]

(5]

L6]

(7]

(8]

logica Sinica,2004,24(2);252-260. (in Chinese)
ik MR BRIRG BRAR L R b K CH B YA BT 5 £ ik
15,2004,13(4) :677-680.

LI A

Zhang Q,Cai C F. Forest soil degradation research and preven-

tive strategy:a review [ J]. Ecology and Environment,2004,13

(4) :677-680. (in Chinese)

FRAQE S8 . AN ARy B AR e kS (], 7 va Akl #F

#,2000,29(3):115-118.

Chen D X,Mo Z L. Advances in the study on land degeneration

of artificial forest [J]. Guangxi Forestry Science,2000,29(3):

115-118. (in Chinese)

XUHESC, B A WL A5, — A N T alobk 4 3 i 1

Wtk (1], £ 38241 ,2007,44(6) : 1119-1126.

Liu Z W,Duan E J,Fu G,et al. A new concept: Soil polariza-

tion in planted pure forest [ J]. Acta Pedologica Sinica,2007,44

(6):1119-1126. (in Chinese)

R HARER S (M. U5t 3 % 5 AR, 2006,

Li ] Q. Forest ecology [ M. Beijing: High Education Press,

2006. (in Chinese)

FBE B VP AT IR AR ARV Z AR )
[T W TTARA B 24 4. 2004, 21(4) £ 486-491.

Wang G X,Li C R,Xu J W. Review of methods of measuring

275 1% A

(9]

[10]

[11]

[12]

community biodiversity in temperate forests[]J]. Journal of
Zhejiang Forestry College,2004,21(4) :486-491. (in Chinese)
BRI, Dy . AR 2 REPETT S R R B S 7 ik LML Jeat.
FEBF =B A, 1994,
Qian Y Q,Ma K P. Principle and methods of biodiversity [ M].
Beijing: China Sci-Tech Press,1994. (in Chinese)
kgl B AR A (ML JEat: B2 bk, 2004,
Zhang J D. Quantitive Ecology [ M ]. Beijing: Science and
Technology Press.2004. (in Chinese)
g A, TR, AURUZR R st XA B £ RE L AT
5% L) AR .1995,15(3) :268-277.
Ma K P,Huang ] H, Yu S L. Plant conmmunity diversity in
Dongling mountain, Beijing, China [J]. Acta Ecologica Sini-
ca,1995,15(3):268-277. (in Chinese)
Foar i, RYCE FLRHESC . AN T3 (Rl k) Xt 200 A Tk
MR Z R [T, 44524 4] . 2006, 26 (11) : 3757-
3764.
Yu L Z,Zhu J J,Kong X W,et al. The effects of anthropo-
genic disturbances (thinning) on plant species diversity of
Pinus koreansis plantations [J]. Acta Ecologica Sinica,2006,
26(11):3757-3764. (in Chinese)

(L#%

[13]

[14]

[15]

[16]

[17]

73 7))

Viola S, Viola U, Mokady U. Partial and complete replace-
ment of fish meal by soybean meal in feeds for intensive cul-
ture of carp [J]. Aquaculture,1982,26:223-236.

Webster C D, Yancey D H,James H T. Effect of partially or
totally replacing fish meal with soybean meal on growth of
blue catfish (Ictalurus furcatus) [J].1992,103:141-152.
LUO Zhi, LIU Yong-jian, MAI Kang-sen, et al. Partial re-
placement of fish meal by soybean protein in diets for grouper
Epinephelus coioides juveniles [ J]. Journal of Fisheriy,2004,
28(2):175-181.

W2k P RS S PNV TR 43R e £ X G A R SIE 4 5
R EEm [T KAl . 2002, 22(4) :52-54.

Ye ] D,Wu W H,Sun D J. Effect of replacing fish meal by
soybean meal on growth of juvenile sturgeon of Siberia [J].
Reservoir Fisheries, 2002,22(4) :52-54. (in Chinese)

Chou R L,Her BY,Su M S, et al. Substituting fish meal with
soyb eanmeal in diets of juvenile cobia Rachycentron canadum

[J]. Aquaculture, 2004,229.325-333.

[18]

[19]

[20]

MOFI R, BB, ERE T, 5 R &R K # A LA E 57 LA 1
e [ A E K= F2#, 2006, 13(2) : 286-291.

Lin L M, Wang Q R, Wang Z Y, et al. Comparison of bio-
chemical compositions of muscle among three stocks and
wildcaught large yellowcroaker Pseudosciaena crocea []].
Journal of Fishery Sciences of China, 2006,13(2):286-291.
(in Chinese)

Shimeno M, Kumon H. The growth performance and body
composition of young yellowtail fed with diets containing de-
fatted soybean for a long period [J]. ] Nippon Suisan Gakkai-
sh,1993,59:821-822.

K OBE CF.EIRS.E AR R TSR h AR 4 £ LA
B IR g L] 3244, 2007.53(3) :502-510.

Song C,Zhuang P, Zhang L. Z, et al. Comparison of nutritive
components in muscles between wild and farmed juveniles of
Chinese sturgeon Acipenser sinensis[J]. Acta Zoologica Sini-

ca,2007,53(3):502-510. (in Chinese)



