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Investigation and Evaluation of Soil and Water Conservation Trees and Large Diameter Bamboos Plants in Northeastern Chongqing
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Abstract
conservation tree and large-diameter bamboo plants in northeastern Chongqing were studied by using the analytic hierarchy process to screen

(1. Chongqing Academy of Forest, Chongqing 400036 ;2. Chongqing Hanye Garden Engi-
The environmental adaptability , growth status,soil and water conservation effect, economic value,and other aspects of soil and water

and evaluate these plants. Results showed that the plant resources of soil and water conservation tree and large-diameter bamboo in northeastern
Chongging were abundant with 231 species of 122 genera in 47 families. According to the comprehensive evaluation index and ranking of soil
and water conservation trees and large diameter bamboos in northeastern Chongqing, this region included 87 species of soil and water conserva-
tion plants (index>80) ,including 31 species of plants that perform best in soil and water conservation,31 species of plants that perform better
in soil and water conservation,and 25 species of plants that perform general in soil and water conservation. The water and soil conservation
plant resources in Chongqing were very rich. For many resources, especially medicinal plant resources, we should carry out some basic research
to develop their utilization value and overcome the key technologies of their industrialization, relying on scientific and technological innovation
to cultivate new industries. This could provide theoretical foundation and technical support for the construction of soil and water conservation

forests in northeastern Chongqing.
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Fig.1 Geographical location of northeastern Chongqing
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Table 1 Comprehensive evaluation index system for soil and water conservation arbor/large diameter bamboo in northeastern Chongqing
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Table 2 Scoring criteria for evaluation factors of soil and water conservation arbor/large diameter bamboo in Chongqing

HWFZ 0T Cd— b HF)Z TEMHET SN
Factor  Evaluation In di(‘::ﬁﬂjigptim Factor  Evaluation In dic:;fﬁd?zﬁption
level factor E o level factor E o
G bR PLTRae 158, AE K AT RIF(81~100 43) Cio L — 3R =20(81~100 43)
WS, AR LT M (60~80 43) — SR 15~20(60~80 43)
ETEREPAERKAFTAR, HBIT(0~59 4)) — P RE<15(0~59 43)
Cy 75 8 it E R RE R, A KA E RAF(81~100 43) Cy MO O MR % =30% (81~ 100 43)
it 4 A K A H — i (60~80 43) ES MR B % 20% ~30% (60~ 80 47)
LR ERAEEAR, BT (0~ IRGEERR B K <30% (0~59 43)
5951) Cp 76 ) F AT YIK 2 =200% (81~ 100 43)
C,  PommE PR EE TR (81~ 100 4)) KA HivE MK % 150% ~200% (60~ 80 43)
Fogs He AR ) — B (60~ 80 43) TSR K #<150% (0~ 59 43)
P HE BE 155 (0~59 43) Cis i 7% W) 4 AL =5 1/hm? (81~100 43)
C, T3 A MRS A BERET (81~100 43) L HTEYIHE 3~5 t/hm*(60~80 43)
B TR 53 A7 A 5 — i (60~ 80 47) AEEMIiE <3 /hm?(0~59 43)
TR AT A AR A8 (0~ 59 43) (O MR REER FRR PUHOERER(81~100 43)
Cs & A+ B SR A4 pH S (81~ 100 43) ARG PRER Ui (60~80 43)
pH M 5@k 438 pH 51 —fB (60~ 80 43) WERE/N EBRER Prhif R (0~59 43)
i+ pH I EEREAE (0~59 43) Cis X Z + HE RZ RS Z(81~100 4))
Ce ARG A KB (81~100 41) i 22 L HOR i —8 (60~80 43)
A A e (60~ 80 43) F 2 BRI (0~59 43)
RS (0~59 43) Cis B T B B AR ZE VR P =45 000 55/ (hn® -+ a) (81~100 43)
G, EIRIEEL SR, WA =60 m2(81~100 43) VT AR TE 15 000 ~45 000 55/ (hm? - a) (60~
SEEREIFIH , T 30~ 60 m*(60~80 43) 80 43)
RS, T FR<30 m*(0~59 43) TR ZE 57 <15 000 ST/ (hm” - a) (0~59 4})
Cy WIEERE W =10 m(81~100 43) Cyy BN BT U P A IR YA O (B RN/ (81 ~
B IR 6~ 10 m(60~80 43) 100 43)
B RE <6 m(0~59 43) PR TR 9 A KA SR P 4R B A (ELE R — 8 (60 ~
Co  WTE RIS MHEAER =5 (81~100 43) 80 4})
* T AT 5L 3~5(60~80 43) ALY A K R RABME B R K (0~
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Table 3 Criteria layer (A-B) judgment matrix of evaluation system
PNET IERLPEERR (B, ) A K ARBR (B,) K L ARFERRR (B;) L 4RER(B,)
Evaluation factor Adaptability index Growth index Soil and water conservation index Economic index
&N AEFERR (B, ) Adaptability index 1 3 5 7
HKFEFR(B,) Growth index 1/3 1 3 5
L i g
KRR Vs s 1 .
Soil and water conservation index
2354848 (B, ) Economic index 1/7 1/5 1/3 1
®4 EFE(B,-C)HWTIERE
Table 4 Factor layer (B,—C) judgment matrix
TR et/ . -
SRR (B,) BRAECC) (e, DURERE(CO o B i
.- . Resistance to BREE(C,) pH JEFE (Cs)
Adaptability Drought Poor soil . . .
. . pests and Altitude Suitable soil
index resistance tolerance . .
diseases gradient pH range
PrEHE(C, ) Drought resistance 1 2 3 5 7
53 ( C, ) Poor soil tolerance 1/2 1 3 5
P H 3 (C; ) Resistance to pests and diseases 1/3 172 2 3
WK AR (C, ) Altitude gradient 1/5 1/3 172 1 2
Ji A 38 pH L (Cy ) Suitable soil pH range 1/7 1/5 1/3 1/2 1
RS BETFE(B,-C)FIEriEkE
Table 5 Factor layer (B,-C) judgment matrix
A= KARBR(B,) HEACHUEE (Co) SEREA(C,) PRI (Cy) IR (Cy ) IBEL(Cyp)
Growth index Growth rate Crown area Crown depth Leaf area index Branching number
H K E (Cq ) Growth rate 1 3 5 7 9
SR AL C, ) Crown area 1/3 1 3 5 7
R EE (Cy ) Crown depth 1/5 1/3 1 3 5
M FFE S Cy ) Leaf area index 1/7 1/5 1/3 1 3
A3A80( C, ) Branching number 1/9 1/7 1/5 1/3 1
® 6 ETFE(B,-C)HHiERE
Table 6 Factor layer (B;—C) judgment matrix
I ek & o
AR (B, ) woier  EIRICRemien mER 02 EHERH
Soil and water conse- Canopy interce- ’ tenti Litter Root con- Root distribution
rvation index ption rate(C,,) retention reserves(C,3) dition(C,,) in surface soil (C,5)
rate(Cy, )
MR EE 2R Canopy interception rate( C,, ) 1 2 5 7
HiT& Y7k 3R Litter water retention rate( C,, ) 1/2 1 4 5
HiTEYfit i Litter reserves(C,5) 1/4 1/2 1 2 4
MG Root condition( C,y) 1/5 1/4 1/2 1 2
FJZ 434 Root distribution in surface soil (Cs) 1/7 1/5 1/4 1/2 1
®7 BEFE(B,-C)HiEk NHPIFZE R £, NA 4 Y 224 B 1 848 J& 5 900
Table 7 Factor layer (B,—C) judgment matrix S, 38 TR P A< b b K K AR TR MR AR AT
R Yk, 25 5 /K LRSS R R A5 A SRR, R R 2 AR 2R A
. B ‘$TA\LEL\§1 %ff‘ﬁlﬁ/\( Cp)
SR Bononie (G, NG BRI RS FCT8 S 5h 260 (0 (e AT BERS | 155

indicators Economic output .
investment

per unit area

FALLRTFRZTT - E(Che)

. . 1 2
Economic output per unit area
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Table 8 Weights of indicators in criterion and factor layers

— EREE (W, . A-B ZAEME W, A= (C B-C ZHREME W, C)JREiE
Eﬁ;ﬁ;}i? r[Total fvei(ghl) Cfﬁilfrlji)fl(l]:y)(%r A—]I Iayf L]?i)ift ) B—(T Iaygr C Eiver*ifl
value weight value layer weight value weight value

HRI AR XK - 5T 1 WERPEREAR(B)  0.557 9 PrEE(C) 0.443 6 0.247 5

KR KRBEITEGETEN (A) it (C,) 0.261 8 0.146 1

Comprehensive evaluation for YU IE (Cy) 0.1528 0.085 2

soil and water conservation WA (Cy) 0.089 2 0.049 8

arbor/large diameter bamboo &A% pH BRI (Cs) 0.052 6 0.029 3

in northeastern Chongqing A KARBR(B,) 0.263 3 AR EE (Co) 0.439 8 0.115 8

SEMRETAR(C,) 0.2575 0.067 8

RIS (Cy) 0.1576 0.041 5

HEFFEEL(Cy) 0.089 8 0.023 6

SIREL(Cyp) 0.0553 0.014 6

KA LREHERR(By)  0.1219 MIEHEE R (Cy,) 0.453 7 0.055 3

W& YK (Cp) 0. 266 7 0.0325

DR (Cs) 0.149 1 0.018 2

HEFRRHL(Cy) 0.081 7 0.010 0

)2 IR (Cys) 0.048 8 0.005 9

LW 4RbR(By) 0.056 9 W ARG E(Cl6) 0. 666 7 0.037 9

BN (Cy) 0.3333 0.019 0

2.2.2 SGAVEHHTL. FUTTE V= SBo iR 8 &5k 0019 0XCy
2.2.3 ISR BICARERI A 3 K, V>90 S ATOK

R AR, A5 2 RTK LR L G P T RO R

V=3Bw =3 Cw =0.247 5xC, +0. 146 1xC,+0. 085 2x
C,+0.049 8xC,+0. 029 3xC,+0. 115 §xC, +0. 067 8xC, +
0. 041 5XC,+0. 023 6xC,+0. 014 6xC,,+0. 055 3xC,, +0. 032 5%
C,+0. 018 2XC, +0. 010 0XC,, +0. 005 9XC,s+0. 037 IXC, +

SRR, £ 5 R BUE;85<V'< 90 73 MUK LR A,
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Table 9 Comprehensive evaluation for soil and water conservation arbor/large diameter bamboo in northeastern Chongqing

o Lia o o o Ry o
1 ;TG R 93.2 I 45 Bl 88.2 I
2 A 93.0 I 46 e s 88. 1 I
3 JRER 9.7 I 47 feliby 88.0 II
4 Kz 2.6 I 48 =83 87.6 Il
5 W& 9.3 I 49 NI X 87.4 1
6 T 9.2 | 50 B 87.4 Il
7 N 92.0 I 51 (IR 87.3 Il
8 R e 91.9 | 52 Ak 87.3 Il
9 HEA 91.7 I 53 EMAET 87.2 Il
10 BN 91.7 I 54 FEAR 87.2 ||
11 EL 91.5 I 55 L1273 87.0 I
12 Famt 91.5 I 56 X 86.9 Il
13 Ik L RR 91.4 I 57 ENGNES 86.7 II
14 R 91.3 I 58 B VA 86.3 Il
15 it 91.3 I 59 ¥ 85.9 Il
16 il 91.2 I 60 Ttk 85.7 Il
17 B iz e 91.0 | 61 AR 85.6 ||
18 2 P2k 90.9 | 62 Py I A s 85.3 Il
19 B 90.9 I 63 RITES 84.9 m
20 Fhk 90. 8 I 64 e 84.8 |
21 BEM LR 90. 8 | 65 FHERM 84.6 i}
2 Btk 90. 8 I 66 KA 84.6 m
23 A 90.8 I 67 LT 84.6 Il
24 ZEIHE 9.8 I 68 L] 84.2 m
25 =g 90. 8 I 69 A 84.2 m
26 A 90.6 I 70 JELAR 84.0 i}
27 B R R 90.6 I 71 kot 83.8 m
28 ENEVUN 90.2 | 72 * 83.8 i}
29 HRZBRA 90.2 | 73 INFEA 83.3 i}
30 L XA 90. 1 I 74 LiE N 83.3 i}
31 it 90. 1 I 75 B 82.9 |
32 PR 89. 4 II 76 A 82.9 i}
33 A 89.3 II 77 (AT 82.9 m
34 A 89.3 Il 78 iy 82.4 il|
35 el 89.2 Il 79 &% 82.4 |
36 FaA 89.0 I 80 NIE 82.2 i}
37 B SEAE/N 89.0 1 81 [N 82.2 m
38 i 88.9 I 82 P B 81.8 il|
39 Tl 88.7 II 83 AT 81.7 m
40 i+ 88.6 II 84 B2 i 81.6 |
41 TR s 88.5 II 85 U 81.5 i}
42 X5 88.5 Jii 86 EAEHE 81.2 m
43 AR 88.3 II 87 TeliR 80. 6 m
44 Wi 88.2 Il
NZK O 31 Fl, 23 50 Ak B BB W0EZ A A Xk A

ARG BEAS B DK R R AT E A L LR T Ll A R
W H WA NGUR T ARAFIZR S0 E 85~90 73 TEIE I
PESEES CER AR DK LARFFE AR TR bR | IR AR S 2
PO RS LR Gl R, K R RE B , B
W T B AR LR L Ly R 447 DX S 3 A AR —

K - (REFREH 25 5, 5050 ELLL S HERE SR HE
B AN RS NI T 0K (R R
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e, 7K AR Ty — B A AR L L B
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