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Abstract: This study investigated the correlation between stand types and the diversity and biomass of un-
derstory herbaceous layer plants through sample plot survey method by selecting five different types of
Platycladus orientalis plantations in the Renshou Mountain, Lanzhou City as the sample plot. The results
showed that 1) the herbaceous layer plants of P. orientalis plantation and natural grassland were domina-
ted by family Gramineae and Compositae. The community was low in similarity,and the dominant species
and associated species were obvious. The quantities of species of pure P. orientalis forest was larger than
mixed forest. The quantities of species of mixed forest was larger than natural grassland. 2) There was low
significant correlation between stand types and diversity of herbaceous layer plants. The a diversity of her-
baceous layer plants under the mixed P. orientalis-Ulmus pumila forest and the mixed P. orientalis
Prunus sibirica forest was the highest,followed by natural grassland and pure P. orientalis forest. The a
diversity was the lowest of herbaceous layer plants under the mixed forests of P. orientalis-Amygdalus
davidiana and P.orientalis-Robinia pseudoacacia.3) There was low significant correlation between stand

types and biomass of herbaceous layer plants. The aboveground biomass of herbaceous layer plants in the
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mixed P.orientalis-U. pumila forest were the smallest and the underground biomass were the largest. In

the pure P. orientalis forest,the aboveground biomass of herbaceous plants were the largest, while the un-

derground biomass were the smallest. In conclusion,compared with natural grassland and pure P. oriental-

is forest in Lanzhou, P. orientalis mixed forests has stronger forest productivity and soil and water conser-

vation capacity. Among them,the mixed forests of P. orientalis-U. pumila and P.orientalis-Prunus sibir-

ica have the highest ecological benefits.

Key words: Renshou Mountain; Platycladus orientalis forest; herbaceous layer plant;adiversity; biomass
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Table 1 Sample plot survey
b 2 5 Cl C2 C3 C4 C5 CK
P b J5 6 2 bk AT A (GERITE:S 1A v (UGERITEG KR
FEH M/ em 3.49 7.93 5.17 5.23 5.73 /
FEIR R/ m 3.40 6. 74 5.19 5.21 5.85 /
-2 S 0/ m 1. 69 2.33 1.38 1.26 1.90 /
W/ (B« hm ) 4500 4533 6000 5166 4300 /
IS b i 0. 38 0.52 0.41 0.33 0.41 /
M L (20 89. 63 47.79 38. 89 49.03 36. 43 /
BB () 5.19 61.76 64. 44 60. 65 95. 35 /
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Table 2 TImportance values of herbaceous layer plants in all types of plots %
i C1 C2 C3 C4 C5 CK
WHE Leymus secalinus 30. 34 2. 20 20. 51 18. 24
JE AL 3 Stipa breviflora 1.34
3 Festuca ovina 1.78 3.03 1. 35
YKEE Agropyron cristatum 0.47 5.70 22.98 3.46 9.24 3.06
KB Stipa bungeana 1.22 0.55 1.01
KRR Achnatherum splendens 5. 36 34.78 4. 80 7.02
MR ¥ Pennisetum alopecuroides 1.28
W Elymus dahuricus 1.05
¥ Db 55 Achnatherum inebrians 1.19
B Setaria viridis 1.01
il J§ ¥ Eragrostis pilosa 6.72
H ol R # Melica przewalskyi 0.73 5.55 13.10 14. 37 6.30
WI# Artemisia brachyloba 15. 20 5.66 6.65 1.45 13.82
8 Artemisia caruifolia 5. 50 4.63 6.02 5.31
W LZE Cirsium arvense var. integri folium 0. 99
INVESE Lxeridium dentatum 1.61 0.81 0.56
WA Taraxacum mongolicum 0.43
HFlE 4656 K Asterothamnus centraliasiaticus 0.63
W /R ZE MU A Aster altaicus 6.78 0.82 3.08 5.71 2.61 2.72
I (TR AL ) Robinia pseudoacacia 2.73 0. 85
W E Sphaerophysa salsula 0. 60
H W B 5 Oxytropis kansuensis 0. 60
T HR RS )L UNFE AR Caragana roborovskyi 0. 37
¥y 28808 )L ONREAR) Caragana korshinskii 1.44
TR B Astragalus melilotoides 1.59 3.20 3.93
WA (ARG Prunus sibirica 7.49 0. 60
Bk (FF ARG Amygdalus davidiana 4.17 12. 56 5.63 6.14
LIL3R F (Fe R4 Malus baccata 0.81
2 Chenopodium album 0.94 0.69 1.77 2.24
Wik Kochia scoparia 0.74
IR Kalidium foliatum 0.53 0.99
B ) Lonicera japonica 1.57 0. 45
B B ONEAR) Lonicera ferdinandi 0. 88
MEHLAE AlLlium oreoprasum 1.63 2.36 1.53 5.13
Pk K114 Asparagus breslerianus 1.74 1.88 0.78 5.22 1.72 2.91
Z BRI TE Peganum multisectum 0.43 5.68 7.37 3.15 9.02
18 PR UE W Zygophyllum mucronatum 0. 88 0.78
WJBR Linum usitatissimum 0.87 0.48 1.46
i Polygala tenuifolia 11. 44
2P ONIE AR Reaumuria soongarica 5.57 3.50 4.50 5.45 10. 66
A ONEEAD Lycium chinense 0.82 2.33 1.61
kT TR AR YD Platycladus orientalis 1. 30 1.75 1.15 1.95
i (FRARGEOUlmus pumila 11.66 3.42 5.81 8.51 1.19
EGE Cynanchum chinense 0.45 11.22 11.07 8.35 13.04 2.24
FRR #5 N AR Ephedra intermedia 2.25 2. 10
WA B Equisetum ramosissimum 0.43 0.78 2.71 0.85 3.25
JMER (FF AR L) Rhus typhina 0.74
SN Cymbaria mongolica 10. 05 3.54
B EBANT Limonium potaninii 0. 80 4.23

TE Bk R <T50 cm BT AL A/ INHE AR B0/ REA 2 A



ol

1 B AF S R 28 BN AN TR T S A SR AR ) 2 R 1 S A Wy T T

65

REGOE AL S ARABE 35T & A AR R L (H 32 24
AR ER LR G S . L5 b T IR L A R A R A 2 A
Yy (0 W) ol 20 1 =22 ) A7 7 2 S HLR AR Bl 5 N A
T EA A ) W R A R 25 R
2.2 AEAMRNEREZEYSHEESNT

XF 45 25 AL Hb B 2 A ) 1Y) Margalef 48 %X
(M) . Simpson 1§ ¢ (D). Shannon-Wiener 4§ %X
(H) 1 Pielou 5% (P) #E47 B [ 2 J7 22 47 07 . 45
WE 1 R, 22880k [a) B AR Z MY HY Margalef
6 (M 2 B 0y R % FR 58 bk = 0 A - L A TR 2
AR A T 2l Ak = 000 - A 00 - 1L A TR S bR > R
SR, L, IR R E Ml R A - A AR TR A2 AR 5 )
TSR AL A0 A1 1L A T S8 A b B R R R W 9 Mar-
galel THH0 (M) Z 8] 77 76 & 3 2 55 Simpson 1 #
(D) 3 L Sy A1 A A 1R 5 b = AL L A5 TR A2 k>

R IR 1, = 0 A 2 bR A AT L Bk TR 52 b > A A
FRIR AR, Hov, IR 8K 1 55 A0 A - A VR 5 A L ]
T AR YR 52 AR 5 0 -0 R R0 A -1 Bk R 52 AR Y
Simpson $§ $§ (D) Z [8] f£ 7 ¥ 3 2% 5 ; Shannon-
Wiener 48 %% CH ) 38 3 4 A6 A% 1 28 Ak > 471 - 11
TR AS AR KSR B b = 0 A LU Ak TR 58 A = ) A 4t
AR A - W YR 5 Ak, G, R R R b 5 0 A
VAR AT SRR A - L A R Ao A AR TR S A, A A -
i 85 B S8 PR 5 A0 A 2 A R A0 - ) R TR S R A A -
A T 22 MRS AR 10 A TR 28 MBS Shannon-Wiener
FRECCH ) Z [ 4775 3% 25 52 5 Pielou #5840 (P) &
SRy A0 A AR TR S AR > TR AR Rl > ) A - L A TR S AR
=i - 1 Bk YR A Ak > 0 A 2 A > 00 A - AR TR 28
7S = N R 1 Bt vl 7 NRSTR 1 F E t  N RT  E R
LIRS Pielou ¥840(P) Z MIfFE B E 2R,
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3 i .
ab

5 be c be a
1 | Mabe b c b be | | ap ﬁ a abe| | .4 ab | |ap
0 ﬂ % 1 ﬂ % 1 ﬂ % 1 % 1 H % 1 H % J

Cl1 C2 C3 C4 C5 CK

B1 BERBFMBRAEEVHSHEEEY

Fig. 1 Diversity index of herbaceous layer plants in all types of plots
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W 2 TR L 45 2 700 R b ] 7 AR 2 A0 9 1) A
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M-I A AR (332, 37 g/m®) > KSR W1k (318. 88
g/m®) > LE AR (291, 13 g/m®) >l Ag- 1l Bk 1R 38
R(262. 17 g/m®) = M k1-30 B 1R 38 bR (237, 96 g/
m”) ;b b AR EE R A MR 2 Ak (141, 97 g/m®) >
FARFE M (113, 71 g/m®) > M H3-Hl B IR A2 #k (65. 29

g/m®) > - 1L Bk VR 22 Ak (64. 00 g/m®) =1l #4- 1L
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1 bR A ) e 2 ] 2 S 2L A - LA VR A AR 5 A
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AR LA R A8 AR T A 2 48 0 A 8 37 ) o 1Y) Ak
fE EAETERCR M S T
2.5 EAEHEYESHEREEYESHIFLEZ
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(M) Z 8] 2 &3 W IE AR (P <<0.05), 5
Simpson 5 %4 (D) Z [0 2 % & % 9 1E M 56 X R
(P<20.01) ;Pielou #6844 (P) 5 Simpson 5% (D) Fl
Shannon-Wiener $§ ¥t (H ) 2 [A] 5 8 {2 3% 19 1E AH 56
KE(P<C0.01), A, AR FAJZAE Y A= 9
5 oo ZFMRRZE R REY, Hib EAEYE S H
THEYREZEREARENIEMLKER(P>0.05),
Horh, T AR RS Simpson 5% (D) 2 il & & 3%
I IEAH 6 56 & (P <<0. 05) , 5 Shannon-Wiener $5 %%
(H) 1 Pielou 540 (P) Z [a] 5 4% W 3 1 1E A DG 56 &
(P<<0.01),

3 g itk
3.1 BRO R BB R B A R 0 A L B0

58 % B bR 23 2 B AR WA T2 A8 0 B9 4 b
HRAFAER W . A 5 PO TR B K 8wt o 1
W FA R Y I 49 B, SR8 20 B 46 J&, LIR
AR AR Y . Ho, RIR R b RAC 2 A
Yy 1) W Bl R L8Rl , SR I AA AR R A SR AL 9 )

x3 BLRAEMEAREYHIEHEAMNRE
Table 3 Community similarity coefficient of herbaceous layer

plants in all types of plots

C1 C2 C3 C4 C5 CK
C1 1
C2 0.27 1
C3 0. 36 0.27 1
) 0.38  0.38  0.53 1
C5 0.39  0.34  0.41 0.4z 1
CK 0. 36 0. 27 0. 38 0.35 0.41 1
240 B AR OMFEE —24EYE
C

400 |

; b
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« 300 F

on

= be

E 500 | 2 c b
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100 F . a
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Fig. 2 The biomass of herbaceous layer plants in all types of plots
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Table 4 Relationship between « diversity and biomass of understory herbaceous layer plants and woodland characteristics

M D H P M 1A R AW i
M 1
D 0. 403 1
H 0.625" 0.938" " 1
P 0.071 0.854" " 0.782"" 1
R 0. 304 0.224 0.209 0.116 —0. 145 —0.032
iziD: —0.059 0.106 0.018 0.149 —0.468 —0. 289
B —0.271 0. 206 0.136 0.474 0. 092 0.408
RSl ke —0.512 —0.078 —0.152 0.33 —0.191 —0.046
T4 —0.478 —0.05 —0.105 0.392 —0.197 0. 088
- 249 56 —0.172 —0.003 —0.074 0.052 —0.339 —0.275
Hi Ay i 0.38 —0.143 —0.006 —0. 288 1 0.118
R Y 0.512 0.623" 0.774"" 0.647"" 0.118 1

1 : M. Margalefl $§%0; D. Simpson #§ % ; H. Shannon-Wiener 5 %1 ; P. Pielou #§4{; * P<C0.05 , * * P<C0.01,

ol i et v B AR AR U DA ZEARTE 27 Fofr L 000 A1 A4
RS 24 Bl - IL AR 23 B OAA- 1L
BRIRZSART 22 Ff AG-RIBR IR SSART 20 Fle W)
FHRORT L 25 B b 5 AR J2 A8 10 9 9 ok 2800 D A
PR > I VR S bk > AR R L 33 5 AR SR AR (1
FEAR B, — Iy AR TR bR DA TR 5SS AR
F14 388 BH BE ) 00 AN RE AR 4 b 3§ 2 AR R REASZ A W)
AL BT SR DR e M AR TR S bR T RS TR AE 0 Y ) Ao
BARTORILEAR . 55— 05 T, KRB M Py ke B
FHOE RS I AL, K 7 B R 28 R, S B AR
R A2 A 32 K 23 BRA S DR I K 9 e i v e A = A W)
9 P R0 R T IAC T AR . N R ALk B L 45

ST iy F A J2 A 0 1) 0 ol 2L B TR B 0 A -
T S PR G RA- L WG TR S PR 0 AR 2 A 00 A 9 1) AT
AL A i A1 o A 25 7R il v R AR 2 A ) R 114 AR
IR Z A T A5 KT 3 5w IS ) B S 4
— B, —J5 AT O SRR AR R SRR 4 v
PIH i AR BOR L BES T R E R R IR fe ik
AW AR 5 — 7 i 2 R R E
B R B A bR Y BT RE DR I e B AT )R 45
AN I T AN [] £ b o 2R B 3 80T R E A
PIRE & 18 R
3.2 MAXBXNKRTERREWY T E SRR
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