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Naturalness assessment of Platycladus orientalis and
mixed forests in Yan’an Suburb

GUO Ting-dong, WANG De-xiang, WANG Tao,HU You-ning,ZHANG Xin-ping

(College of Forestry , Northwest A&F University ,Yangling , Shaanzxi 712100, China)

Abstract: [Objective) This study assessed naturalness of different Platycladus orientalis communities
in Yan’an suburb. [Method) Platycladus orientalis and Quercus wutaishannice mixed plantation, Platy-
cladus orientalis and Populus hopeiensis mixed plantation, Platycladus orientalis and Robinia pseudoaca-
cia mixed plantation,and Platycladus orientalis in Yan’an suburb were selected. Stand structures were in-
vestigated and sensitive analysis was conducted to filtrate out 12 indexes,namely DBH of constructive tree
species, height of constructive tree species,number of natural regeneration,species richness in arbor layer,
Pielou index in arbor layer, Margalef index in shrub and herb layer,organic matter content, total nitrogen
content,soil available P,soil available K,compose index and interference to describe the community charac-
teristics. Then the analytic hierarchy process (AHP) was used to build an index system for assessing the
naturalness and the integrated index of naturalness of every stand type was calculated and evaluated. [Re-
sult] The integrated indexes for naturalness of Platycladus orientalis and Quercus wutaishannice mixed
plantation, Platycladus orientalis and Populus hopeiensis mixed plantation, Platycladus orientalis and Ro-

binia pseudoacacia mixed plantation, and Platycladus orientalis plantation were 0. 78, 0. 76, 0. 38, and
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0.19,and their naturalness classifications were 2,2,4,and 5,respectively. [Conclusion) Platycladus orien-

talis and Quercus wutaishannice mixed plantation, and Platycladus orientalis and Populus hopeiensis

mixed plantation were semi-natural forests, Platycladus orientalis and Robinia pseudoacacia mixed planta-

tion was near-plantation,and Platycladus orientalis plantation was plantation.

Key words: Platycladus orientalis ;artificial forest; mixed forest;pure forest;the assessment of natural-

ness
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Table 1 Major tree species and composition in each successive group of
Platycladus orientalis communities in Yan’an suburb
YA T 4% 3% Jj {8 o

Plant group CAV Tree species

S Tl 1 Wit Ulmus pumila , IW 48 Prunus armeniaca , f)| ¥ Robinia pseudoacacia N Platycladus

Pioneer species orientalis
'd—gﬁh . 5 &L Pyrus betulae folia » 7 A4 Populus hopeiensis . Bt Ailanthus altissima
Transition species
g
TR R 9 iR BE Quercus wutaishanica s iKY Pinus tabulae formis

Climax species

OMZ THERIBHD W E. E&TH
HIF 5 B0 e A 0 b 6 A 0 A i i ke AR S IR R
A1 — BE S » A 25 A0 B B e N S X A 4 1
M g HE 3 B Ik B S AE BIOIR 25 45 T AR AR AR B 2 (8]
(RS . AR 25 0B AN I RE A8 S e T A BELAGH AL 4 A
7 1) LV AR 1) 1 SR A 2 25 A 8 B9 N2 T B0 AL
a7 G R e T L — AT R

it S AR B 5 S b S ER S 1Y E B S A A ]
S B S AR A 5 HOVE TR I B AR A IRl B B

W5 S % Schirmer {6 %13 B &1 4332 L 1%
S5 B N T E (Hemeroby) 3 . 45 & 05T X B9 52
Bl Ol ¥ BN 2 2 e 55 2058 43 3 45 7 AS TR #E v
AH L BP0 BEAH XHE (3R 2)

K2 ERWHBMAHETHRESEMTRAEENE

Table 2 Rank of disturbance and relative value of Platycladus orientalis communities in Yan’an suburb

T4 Disturbance  AHXT{E Relative value

M B 4E Characteristics of forest

T A b B0 AT AL o DA S T 0 35 (e Dl

The climax tree species appeared obviously,trees with high zonal adaptive values were domi-

O A b rT DL e Jof P 7 L 55 0 8 ol o — 2 L B

The climax tree species appeared, tree species with high zonal adaptive value had a certain

N T TR Tl Al O At 5 e 5l 8 4 b oy 32

Disturbed slightly, the climax tree species appeared, the dominate tree species was pioneer

N RN SN S UE R b2 S LR LS E S AR L NI

Disturbed moderately,the domain tree species in arbor layer was pioneer tree species

NSRS NS RS R NI TN

Disturbed severely,artificial forest with excessive forest management

nating
Hz 7
ratio
H; 5
tree species
H, 3
H; 1
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CREBE RS- 35 W A2 e R R 8 L SR 9K BT 40 v R
TeRJZW £ & B Tr KR JZ Pielou Y57 B 15 8
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Table 3 Sensitive classification of indexes and selection of assessment index in assessing naturalness of

Platycladus orientalis communities in Yan”an suburb

e b5 A5 S5t R [ eRYE S
Index (A% Sensitive class

GRS 4% © DBH of constructive tree species 34. 80 fr Middle
PR E  Height of constructive tree species 42.59 f1 Middle
FARTE H 1 #E % * Number of natural regeneration 50. 20 1 Middle

HB 4] ) Canopy density 16. 61 & Low

TR EY)FhF & JE * Species richness in arbor layer 40. 16 F1 Middle
HEARFA)JZ FE 5 J¥ Species richness in shrub and herb layer 15. 39 i Low

Fr K )2 Shannon-Wiener $§ %% Shannon-Wiener index in arbor layer 28. 30 i Low

HE KA )Z Shannon-Wiener #§ %% Shannon-Wiener index in shrub and herb layer 7.59 AR Insensitive
Fr K JZ Simpson $§ % Simpson index in arbor layer 24.25 & Low

HE KA 2 Simpson $§%( Simpson index in shrub and herb layer 3.16 R Insensitive
Tr A JZ Pielou ¥ 5] B35 %0 * Pielou index in arbor layer 39. 29 F1 Middle

HE KB A2 Pielou ¥ 2] JE 8 %4 Pielou index in shrub and herb layer 4.12 AL Insensitive
FrAKJZE Margalef $8 % Margalef index in arbor layer 17. 80 i Low

HEAR WA 2 Margalef 544 * Margalef index in shrub and herb layer 34.23 1 Middle

+ AR Soil bulk density 9. 00 ARA Insensitive
A HLF S Organic matter content 34.10 1 Middle

+ 34 A &1t Total nitrogen content 31.21 F1 Middle

T EE S = ¢ Soil available P 30.97 1 Middle

+ HEH AL H & &L Soil available K 30. 09 #1 Middle

+ 3 pH {H Soil pH value 3.11 i Low

H 2R ¥y 1 2 %0 Compose index (CI) 32.87 1 Middle

TP EFE % Disturbance 51.21 1 Middle

T AR« ORI SE I IE AR AR

Note: Those items marked * are assessment index which are selected.

2.1.2 BB EGHT KiHEBIN 12 4
645 .2 HZ R Hrik (AHP) # 8 — 4> 3 JZ2 IR 454

(PP 48 b i 222 2 A TR 2 T T L
I R AT I3 0 FEIRAE » 23 31 353 4% J2 A Wi 4 1
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Table 4 Weight of naturalness of Platycladus orientalis forest in Yan’an suburb

472 21 2 Criteria layer 8 F1r)Z Indicator layer
Destination layer £ FR Name AL HE Weight £ FR Name K E Weight
AR 2 42 (C,)DBH of constructive tree species 0.102
AR ES (Co) Height of constructive tree species 0.116
g b
N 1 ; KR T 40 1 Bk B (C3) Number of natural regeneration 0.311
LA ik i . e o et e
N a BEE = & B (C,) Species richness in arbor layer .22
HIBKIE 9% Vege11}1pn 0.456 FAREYREFTECHS h bor 1 0.221
RS TR bRk R composition Fr K2 Pielou 2] & 4580 (C5 ) Pielou index in arbor layer 0.183
Index system AR 2 Margalef 45 4£(Co) 0. 006
for asiﬂessmg[ Margalef index in shrub and herb layer :
atura SS
n;)lzz;:}z:;u(: +8EA HLF A (C;) Organic matter content 0.423
orientalis in + e h 0. 27 + 4 R/ & 1 (Cy) Total nitrogen content 0.123
Yag,a}? Soil fertility ' A+ R S i (Co) Soil available P 0.227
subur B R4 S 5 (Cho) Soil available K 0.227
V5 B B 0.272 SR 4 1% 2 %0 (C11) Compose index 0.500
Succession stage ’ T840 (C12) Disturbance 0. 500
2.2 MMBEFELEAETEMBEFRRAELLSE (R 5) HEAThRE L Ab B, 75 B bR AL B W3 6.,

MR 1. 2. 4 b B o v Al Ak BE2% 3 X i i X 3
® 5 ERWBTEMMEETMHESHRBEE

Table 5 Original data of parameters in different Platycladus orientalis communities in Yan’an suburb
paEseiill
IS Ci/em C,/cm Cy/(Bf « hm™2) Cy Cs Cs
Forest types
1 5.75+2.71 3.3142.31 44+4,18 440.57 0.53%+0.10 0.8940. 06
I 15.3544.57 9.82+3.16 61-£19.02 3+£1.41 0.5540.24 0.85+0.19
1 13.46+3. 22 8.70+1. 14 4243.77 2+0.82 0.76+0.11 0.88+0.10
I\ 15.39+4.91 9.70+1.77 16+3.25 14+0 0.48%+0.09 0.90+0.09
T
Fiﬁﬁfyﬁcs Cr/(g kg™ Cs/(g kg™ 1) Cy/(g = kg™ 1) Ci/(mg+ kg™ 1) Cn Ci
1 4.23+0.92 0.02640.01 4.20+0. 74 76.00415. 66 3.1140.28 3.040.82
il 5.944+2.11 0.04240.02 4.11+1.49 83.6745.20 4,80+1.19 6.541.00
1T 7.33+1.16 0.04940.01 4.13+0. 88 82.3343.99 5.42+0.13 5.040
I\ 5.58+0.98 0.07740.01 4.05+1.08 90. 67410. 09 3.00+0 1.0+£0.57

T T AR R AR TT . A - AR AR R S pk, T M AG-TT Jb A IR se Ak, IV A 2K Co, Co s, Co B LR AT, K 6,7 [,

Note: [ . Platycladus orientalis and Robinia pseudoacacia mixed plantation, [[. Platycladus orientalis and Quercus wutaishannice mixed
plantation, [ll. Platycladus orientalis and Populus hopeiensis mixed plantation. V. Platycladus orientalis plantation; The meanings
of C;,Cy,+++,Cyy are the same as Table 4. The same for Table 6 and Table 7.

R 6 RPN E M A B E TN S BAR L BUR

Table 6 Standard data of parameters in different Platycladus orientalis communities in Yan’an suburb
aseilll

Pff eﬁ ?fy;es C C, C, C, Cs Cs
1 0 0 0.62 1. 00 0.18 0. 80
I 1. 00 1. 00 1. 00 0.67 0. 25 0
I 0. 80 0. 83 0.58 0.33 1. 00 0. 60
I 1. 00 0.98 0 0 0 1. 00

o Cr Co C Cu Ch Ci
I 0 0 1. 00 0 0.05 0. 36
I 0.55 0. 31 0. 40 0.52 0.74 1. 00
I 1. 00 0.45 0.53 0.43 1. 00 0.73
v 0. 44 1. 00 0 1. 00 0 0

2.3 MEELBREITM
2.3.1 HBREZASFBGHHE

T‘E’Tﬁiﬁ%ﬁlﬁﬁi& FI AR BE 5 5 95 8 19 B [R] A s 1

MAFREAR S B AR LR IR BUME IR 7 Frox. & 7 WAL i
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BT BAS TR AERE 2 3 F AR EHERE s 1T > >
1=V BEANAA-LL 25 #R TR 52 4K (0. 78) =l 111 It
x®7

Table 7

KR A AR (0. 76) =il Fr1-3 A8 1 28 AR (0. 38) =1l k1
ali K (0.19),

EZHBMBAREELIAERESAIERE

Integrated index values of naturalness of different Platycladus orientalis communities in Yan’an suburb

W HA P25 46 B
Integrated index value of
vegetation composition

P2

Community types

TR T A AR Ul
Integrated index value
of soil fertility

T B B 25 AR B
Integrated index value of
succession stage

ARG SRR
Integrated index
value of naturalness

1 0.26 0.06 0.06 0.38
il 0.42 0.13 0.24 0.78
] 0.33 0.19 0.23 0.76
\} 0.10 0.09 0 0.19

2.3.2 MBARESFHRXNS MFARELZESIEE
HART SR BAEREHL T 0~ 1. 15 % H
VT A SR BEPE AR 220, AR I 4E 22 3 R (1) S s FIT

SR L7 A F8 BUCBUE YT Bl vl H AR EE R4y 5 A4
LR (FE ),

RS ERWIHRMBZFELERESRIRE

Table 8 Classification criterion for evaluating naturalness of different Platycladus orientalis communities in Yan’an suburb

I ARES SR M3 FRAE £ HEYATAN
Value of integrate index Characteristics of forest Classification Evaluation
0—0. 2 NI B AE A SR B (PNV) H <20 % 5 AT
. Artificial forest, PNV<C20% . Artificial
0. 2—0. 4 PN TR, 20 70 <WEFE A AR (PNV) <40 % A TN
: : Near-artificial forest,20%<<PNV<{40% Near-artificial
SRR T 7 U AR PR BOMRORH B UK U A PR R AT DA b e
oy o . 44
0.4~0.6 Secondary forest in the pioneer succession stage or remnant, retro- 3 Far f natural
grade succession,the dominate tree species in arbor layer was pio- ar tromnatura
neer tree species
T TP T R A P TOUZRAR o AT DL L bR G v B S B A A by S N
B 1 RS R o — 2 L A1) KR
0.6~0.8 Secondary forest in the middle succession stage,the climax tree spe- 2 Semi- t al
cies appeared, tree species with high zonal adaptive value had a cer- eminatura
tain ratio
fva) T00 20 ok 98 1) R bR, TOUZROARE o B3 I W] DL, A 7 950 8 5 40 A Tk A bR RS
AL LU 1 T 3 o7 (1 48 e 1 A o Tk
0.8~1.0 Secondary forest in the late succession stage,the climax tree species 1 N t”" |
appeared obviously,the dominate tree species in arbor layer had high atura
CAV
2.3.3 MAMBEZLREFENMLER RIEIED TOH A T R T HABRE R I i R4

AN TR0 LR v B S 1 AR T 28 i B K IR O A
R JBE 28 0300 53 B A ST AP S 222 T S R AN ] 000 AT 7
BT R B A R i A 25 2R

LB S S S g 038R B BEAE A 3k i 2R AR
UL H AR BV 50 E R AR = A A R
2y KR PR A A AL R D) BE o8 R B R AR AR A R
Gi, RO I A v R b AR B RN AR B A 1 B Tk
SE » [7] It 23 52 W) 2R PRI v O 38 L e 2 g B
A T R 3 R D50t A AR K S A R TR i
Wi o 7 — 75 18 o SC AP B AIF 5 014 DX 38 S 22 SR & i 30
NRATH DI 58 B 5% B2 A D 3 3 ™ T
WHEBRMESTRG.

MAA-TL AR MR IR S ARIE A AR 2845 45 Bode i
0. 781 ASRFESFL N 2. 40 T RO R I . HEE A
TLARAR N i X SR T G Ao, I HLR B 22 bR R AR

o B 2] 32 A XN

IR -TAT AL A R S AR 11 9K 38 25 5 i B s
0. 76,3 HARSFEN 2. R AR AL TR . 0%
DX Jak H AT L TR AR ol bk S r R S B A R A L T L A
B D iy A 3 71 A8 i BB Al o — i EE L BT
RIRT A H R4 AT

D AF-300 M TR S AR I A AR I 25 5 4R BUIE
0. 38,1 HAREEAF 94y Ao R 000 A1 7] J8 1 -+
SR AR R A i A T N AT B A AR
0 PR A5 7K TR R K IR R R AT L BN R
B e D DXOR B g bR R P B A R R B
o JEL L X o A A Y LA

MY RET 20 B P L R AR 30 B B ) £ 45 48 MU fE
A AR LA G 4R BN 0. 19, 2 9 N ML BER
93 A ARAF G 5o AR AR Dy 3 2 47 o SiE 22 i X )™
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2 TR B4R Ao 22—, FLAfbR B A ORI R BB AN
HEAR A GE R B — B R D

3 i e

AT FE LA A B 5 % 52 - DA 9 44 ok L = 48 A
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