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Establishment of forest health assessment system for black
locust plantation in Weibei Loess Plateau

LIU Jin-liang, YU Ze-qun,ZHANG Shun-xiang, WANG Di-hai,ZHAQO Zhong

(Key Laboratory of Environment and Ecology in Western China ,Ministry of Education ,
Northwest A& F University ,Yangling »Shaanxi 712100, China)

Abstract; [Objective] This study investigated the health status of black locust plantation in Weibei ar-
ea and established an evaluation system to provide scientific basis for the sustainable management of black
locust plantation. [Method] To investigate the forest condition of black locust plantations in Weibei Loess
Plateau,84 sample plots were surveyed in Huaiping forest farm in Yongshou Country, Yehe forest farm in
Fufeng Country and Fangshan forest farm in Baishui Country. Stand structure (O),stand vitality (V) and
stand resistance (R) were chosen to assess forest health with the consideration of science, representation
and practicality. Ecosystem Health Index Model was employed to evaluate the health status of black locust
plantations. Plantations were divided into three categories: unhealthy, sub-health and health. [Result] The
established forest health assessment index system for black locust plantation included vigor indexes (site
quality.dieback rate and renew status) ,structure indexes (canopy density,density,average DBH and aver-

age height) and stress indexes (fire danger rating, plant diseases and insect pests). Healthy plantations,
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sub-healthy plantations and unhealthy plantations accounted for 45. 2% ,42. 9% and 11. 9% among sur-

veyed sample plots in Weibei Loess Plateau area,respectively. It indicated that the whole status of black lo-

cust plantations was sub-healthy and forest tending and management were needed. [Conclusion] The estab-

lished index system and evaluation method could reflect the health status of black locust plantation in Wei-

bei Loess Plateau.

Key words: black locust plantation;forest assessment; Weibei Loess Plateau area
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Health assessment index system of black locust plantation in Weibei Loess Plateau
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Table 1 Health assessment indicators system and weight of Acacia forest in Weibei Loess Plateau
Hix)Z A HENZ B 52 C FAIRLEZEN SRV IR AR Ek BRRE/ %
Target Criterion Basic index Young Immature  Mature  Overmature Coefficient of
layer A layer B layer C forest timber forest forest variation
1 HEE (BD) S7 M T (Co) Site quality (Cp) 0.15 0.15 0.10 0.08 29. 66
Vigor iKY ke (C2) Dieback rate (Cy) 0. 15 0.16 0.22 0.23 21.48
R Index (BI) g g4k 4 (C,) Renew (Cy) 0.13 0.10 0.09 0.02 54.76
R IA R B 141 BE (Cy) Canopy density (C;) 0.13 0.07 0.02 0.14 62.21
Health %?*EWB” BE(Cs) Density(Cs) 0.15 0.13 0.14 0.08 24.87
P St t
assessment e e [ 4% (Cs) The average DBH (Cg) 0. 03 0.05 0.09 0.07 43.03
indicators index (B;) o
system SEH5H4 755 (C;) The average height (C;) 0. 05 0.06 0.08 0.05 23.57
HLi 5 R (Bs) K % 9% (Cg) Fire danger rating (Cg) 0. 06 0. 06 0.07 0.09 20. 20
Stress 9§ 113 (Cy) Plant diseases
index(Bs) and insect pests (Co) 0. 15 0.22 0.19 0.24 19. 58
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Table 2 Division of health assessment status of artificial black locust forests in Weibei Loess Plateau

[itEZd AERECT) AR T e CID

Age class Unhealthy Sub-health Healthy

AR Young forest HI<0. 40 0.40<<HI<C0. 88 HI>>0. 88
F 8 HK Immature timber HI<C0.52 0.52<CHI<C0.76 HI>=0.76
WK Mature forest HI<0.55 0.55<CHI<C0.73 HIZ=0.73
i #HAR Overmature forest HI<C0. 48 0.48<CHI<C0.71 HI=0.71

2.5 EME RN A
2.5.1 RMAIMKREZEFIHNEE MHRX3IPH

84 P ML AR I A A b 10 (i R ITAN 45 2R (GR 3) &

L A T it R STV e B T AN fat BRBR 0 A 3 43 i) o A
Hbo SR 45.2%, 42.9% 1 11. 9%, FIAE L& -
e DL DX R N TR B AR el R S S A IR, B E



X R 245 1B b B b R ORI AR BTN (A R i 97

£33 BLELSENBRAIMEREMNER

Table 3 Assessment results of locust forests in Weibei Loess Plateau

T ez R RS eeme TIREE ) R e TR

number HI result number HI result number HI result
BS1 0.818 W f# B Sub-health FF6 0.744 WV f# B Sub-health YS18 0.876 WA B Sub-health
BS2 0. 867 WP Adt B Sub-health FF7 0.628 W Ad E Sub-health YS19 0.902 fd B Healthy
BS3 0. 660 WA i Sub-health FF8 0.482 @ Unhealthy YS20 0.812 it} Healthy
BS4 0.766  fi )} Healthy FF9 0.459  Af Unhealthy ys21 0.771  fi i Healthy
BS5 0.503 ANAEEE Unhealthy FF10 0.515 WA Sub-health YS22 0. 828 fd i Healthy
BS6 0.654  ifHE Sub-health FF11 0.407  A{KE Unhealthy Ys23 0.856  fiHE Healthy
BS7 0. 688 WV A i Sub-health FF12 0. 749 fidFE Healthy YS24 0.826 fd B Healthy
BS8 0.553  F{HE Unhealthy FF13 0.686 i ftJf Sub health YS25 0.779  {@HE Healthy
BS9 0.736 fdHE Healthy FF14 0. 660 WP fdt B Sub-health YS26 0.784 fdHE Healthy
BS10 0. 836 fd B Healthy FF15 0.891 fd B Healthy YS27 0. 750 P fd B Sub-health
BS11 0.569 W fdt B Sub-health FF16 0.679 WAt i Sub-health YS28 0.818 fd K Healthy
BS12 0.672 VA B Sub-health YS1 0.667 T Ag JE Sub-health YS29 0.773 fd HE Healthy
BS13 0.399 ANt Unhealthy YS2 0.943 fdt B Healthy YS30 0.815 fdt B Healthy
BS14 0.639 WV At B Sub-health YS3 0.637 W fi B Sub-health YS31 0.799 it} Healthy
BS15 0.821 fid 5 Healthy YS4 0.927 fd 5 Healthy YS32 0.794 fd K¢ Healthy
BS16 0.788 fdFE Healthy YS5 0.922 fd R Healthy YS33 0.786 fd i Healthy
BS17 0.749 fdfE Healthy YS6 0.982 fd B Healthy YS34 0. 830 fd B Healthy
BS18 0.747  fi )} Healthy Ys7 0.698  FfHtHE Sub-health YS35 0.803  fih Healthy
BS19 0.652 W fdt B Sub-health YS8 0.687 W fdt B Sub-health YS36 0.782 fidfE Healthy
BS20 0.739 gt B Sub-health YS9 0.755 WA HE Sub-health YS37 0.818 fd B Healthy
BS21 0.210 AfdFE Unhealthy YS10 0. 620 it Bl Sub-health YS38 0. 856 fd B Healthy
BS22 0.715 fid 5 Healthy YS11 0.683 W fdt B Sub-health YS39 0. 817 fd B Healthy
BS23 0.595 4 B Sub-health YS12 0.519 @ Unhealthy YS40 0.718 W fd B Sub-health
FF1 0.428 A EE Unhealthy YS13 0.625 WP gt B Sub-health YS41 0. 749 V{8 B Sub-health
FF2 0.777 fit & Healthy YS14 0. 464 At Unhealthy YS42 0. 842 it} Healthy
FF3 0.556 W Adt B Sub-health YS15 0.599 W fdtfE Sub-health YS43 0.789 fdfE Healthy
FF4 0.692 W f# B Sub-health YS16 0.567 WV f# B Sub-health YS44 0. 659 W Ag B Sub-health
FF5 0.869 W HHE Sub-health YS17 0.742  f@FE Healthy YS45 0.634 W@ HE Sub-health
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Fig. 2 Health evaluation of artificial black locust forests

in different counties of Weibei Loess Plateau
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Fig. 3 Health evaluation of artificial black locust forests

with different ages in Weibei Loess Plateau

3 gt it

R DA 2 X A 0 A AR A A — ol A
MO FEARF B, Hol i 25 B B M AE S R 45
I Z AR REE Y TR R AR S R S
P10 i R DR 0 A 3% R bR A A R G LA T T R 1
PR o R FRobK 1) 076 7 AR AR B | S5 2 ST AR A Y
GRS

AW 5T AE K 75 BT MRS R KB B AR L
KB bR e B 84 L RE iV Ry BF 55 X G, (AT 5
Mo R TR M AR R AR R G
W, BRSS BB A K T R R S 2 B A
i 9 PR HE bR L 3 ARSI F7 B A) 45 AL RAR
Ui 3 A2 i R RE PR AT T A . SE SRR
B, JIT 3R A5 %) 0 R PR e A A IV e RS it B AR
A 45. 2%, W fd FE MR 42, 990, AN i B AR
11,9 % AR AL F W A FROR A . i 77 EL BN AR
fa FEAR AT 15 6020, Jb A b T fat BROIR 25 5 /K B W0 fgt
FREMR Y A7, 8%, SRR Kb F W fg FEAR A kKB

TR 1552, 304 SR AL T AR R . kBB
SRR AR g BER B0 foc B » K EL R 4k KU EL
2. B AL R AR 460 200, B Ab T gl BREOIR
A5 TR ARAE BRAR 43 7 52, 300, AR AL T a FEIR A
BRI fE BEE K 3 o 46. 2040, A AR Ak T IF R CER
A5 5 2 BRI A R AR 43 o5 42, 806, B AL T RRE
AR AR FEAR DL AL T 2% AR, 4 e R T i
B 3 ORI T LR . A8 1 X )y e AR v 8 b
IO R AT i A ] AR T AR A AR A 0 PN B O o A
B VR RE bR 5 B2 i i bR 20 5949 2 1) )T 3R 5 0 il 2
M I AR R AT A T A IR R AR S L fie
Mo B IR TR

R 2ok X A R A A B R R bR Y B 5 R B L AR
M PR AR R A AR 8] 2 S A0 K 3 RS A A ™ L A
R BBER T OO 8 A%0 o 2 & 8 XA A ]
26 5 R bR 23 2 A7 3248 TR R bR 23 25 4 L 4 v Dl
M8 K 73 RIS 53 B4 ) 2585 68 53 LR RS A 1 7
A R AT AR 5 X R e A R R R M
DX A P e 2 24 590 sl A Wy 7 3 AT B 5 sk AL
JE A LR S B ST B AP R L B AEN O 3 gl xR
R

A S 2 A ARAR A R 1A 2R R £ Y B AR
AR BT A5 D A B e ) T R R E  X AS [A)
b DX A [] 155 20 3R A8 b it R R ) LU B o BT 2 T
IZARRAR FR BTN 7 12 158 % WL P-Aik o b {2 B IR
& HA BB A R BT 95 B
AR R 00 5 e D DX AP 194 B B DA AT — S Y
2 M fEL 1T S i M DX R P ) £ B 8 0 AR B4R 1
BhEA AR o

(&% k]

(1] E8#E BT E ISP, 55 R 25 5 40t BT 4 BAR B R
O[T, AR BF232,2010,46(2) £ 134-140.
Wang Y X, Lu Y C.Zhang S G, et al. Present situation and
prospect of forest ecosystem health assessment [ ]]. Scientia
Silvae Sinicae,2010,46(2):134-140. (in Chinese)

(2] SBHase. %k 4 KAk R 5. BRMKM BRI BF 55 25 8 [T, Ml
JE A HL & .2011.36(1) :26-30.
Guo Y R, Tie N, Zhang Q L, et al. Research on assessment of
forest health [J]. Forest Inventory and Planning,2011,36(1):
26-30. (in Chinese)

(3] FLF.JUHWLBAD S Bkl BESEN OF s sk (1. vt
M B4, 2010,25(5) :163-169.
Wang Z C. Kang X G,Luo X X, et al. Progress on the assess-
ment of forest health [J]. Journal of Northwest Forestry Uni-

versity,2010,25(5) :163-169. (in Chinese)



6 3]

X R 245 1B b B b R ORI AR BTN (A R i 99

[4]

(5]

(6]

(7]

(8]

9]

(10]

(11]

[12]

[13]

[14]

Christopher W, Michael C, William A, et al. Status and future
of the forest health indicators program of the USA []J]. Envi-
ron Monit Assess,2011,177.:419-436.
Antoine K,Ronald S, Nicholas W, et al. Genomics of forest and
ecosystem health in the Fagaceae; Meeting report [ J]. Tree Ge-
netics & Genomes,2010,6:815-820 .
Costanza R, Norton B G, Haskell B D. Ecosystem health: New
goals for environmental management [ M]. Washington DC;Is-
land Press,1992.
XUBH LB R RV, A T L v D A AR (g BT 4
PR A £ [T V6 b Ao ARoOR B K % 2 . B AR B2
2010,38(10) :67-75.
Liu E T,Zhao Z,Song X D,et al. Construction of index system
for stand health assessment of locust forest in the Weibei Loess
Plateau [ J]. Journal of Northwest A&F University: Nat Sci
Ed,2010,38(10):67-75. (in Chinese)
EHELIRIRIT, B B, A AR A R A T O 4 A i R
Aoy [ K B AR FERFSTE2007,6(3) : 173-177.
Li ] R,Zhang Z M,Luo K,et al. The establishment of forest e-
cosystem health assessment index []]. Research of Soil and
Water Conservation,2007,6(3):173-177. (in Chinese)
EARE GBS B ERE EREARRP XEMRES RS
TR [T, PEAE AR B 24 . 2011, 26(2) :69-74.
Yan D F,Geng ] W,Yang X T,et al. Health evaluation of for-
est ecosystem in Baotianman Nature Reserve [ J]. Journal of
Northwest Forestry University, 2011, 26 (2): 69-74. (in Chi-
nese)
TREKAR  ERE B k. AR A S IR BT A BTN R (D). K
AR, 2003,17(5)  16-18.
Zhang Q G, Wang T Y., Zhong Q L. Forest eco-environment
health assessment [ ]J]. Journal of Soil and Water Conserva-
tion,2003,17(5) :16-18. (in Chinese)
R BRPHAE A 45 BRARAE S RGP AN 5 45 B
T E LA ()] #3241 . 2003, 58 (6) : 803-809.
Xiao F J,Ouyang H,Fu B J,et al. Forest ecosystem health as-
sessment indicators and application in China [ J]. Acta Geo-
graphica Sinica,2003,58(6) :803-809. (in Chinese)
£ L E AR DO AR R G VT Ak F 5T kT
LI R & R RE2£,2007,5(3) - 114-121.
Wang B,Guo H, Wang Y, et al. Review on the evaluation of
forest ecosystem health [J]. Science of Soil and Water Conser-
vation,2007,5(3) :114-121. (in Chinese)
LT Mg, B s R, 5 B AR AR S R G R AN O Ik WD R
[J0. B AE 25441 . 2002, 13(4) :486-490.
Kong H M, Zhao ] Z,Ma K M, et al. Assessment method of e-
cosystem health [ J]. Chinese Journal of Applied Ecology.
2002,13(4) :486-490. (in Chinese)
¥, TAME, R KRR RGBT RO
R [J]. A8 %4 .2007.27(11) :4877-4885.
Peng J.Wang Y L,Wu J S,et al. Evaluation for regional eco-

system health: Methodology and research progress [J]. Acta

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

Ecologica Sinica,2007,27(11) :4877-4885. (in Chinese)
FASML X AR A bRt X 52 AR AR AR 2 R G fel R
TR R AR IR R BT [T, Moll 9 R 45 38, 2009(1) : 54-59.
Zhang L L,Liu Y,Li J] W,et al. The forest health assessment
indicator system based on the biodiversity for the Quercus
mongolica forest in Beijing area [ J]. Forest Resources Man-
agement,2009(1) :54-59. (in Chinese)

N i O S N & N W N 1 & 2 X e
BT L) 74 bk B 2 42 . 2010, 25(3) - 20-23.

Guo L, Song X D, Zhang Y, et al. Comparative analysis of
plant diversity of Robinia pseudoacacia in Yongshou county
[J]. Journal of Northwest Forestry University,2010,25(3);
20-23. (in Chinese)

SRAEZELE b A0 F EE b ORI R AR K R R AR G
WEAYBETE L), P DK+ ORRERE 2007, 5(2) : 55-59.
Zhang ] J,He W,Na L. Study on appropriate density of Pinus
tabulae formis and Pseudoacacia for soil and water conserva-
tion forests in Loess area [ J]. Science of Soil and Water Con-
servation,2007,5(2) :55-59. (in Chinese)

TR EARHE  ARFUAE. 22 08 Kl 398 b X0 447 A AR it R 20
5 TR S AR 4y AT LD ]. v b bk 2 B % i, 2013, 28
(1):19-25.

Guo Q J,Wang D X,Bao J C. Forest health assessment and a-
nalysis of important relative indicators of Quercus aliena var.
acuterrata in Huoditang of Qinling Moutains [ J]. Journal of
Northwest Forestry University,2013,28(1):19-25. (in Chi-
nese)

TR NG S H bR 37 9 HE TR AR bR A BRI B
g8 [17. PHIb M2 B2 40,2013, 28(2) 191-195.

Li J,Ning Y C,Zheng X X. Health assessment of Polar-Birch
secondary forests in Jingouling [ J]. Journal of Northwest For-
estry University,2013,28(2):191-195. (in Chinese)

X B BR— 59 T b b TR X AR A A
WWESE L], PEALA Y241, 1989,9(3) . 197-201.

Liu K,Chen Y E. A study on biotical productivity of Robinia
pseudoacacia at Loess Plateau area of North Weihe river [ J].
Acta Botanica Noreali-occidentalia Sinica, 1989, 9 (3): 197-
201. (in Chinese)

Bk Se L, EARH, FIET A IR A bR 52 A AR A K L B
LI, A K b PR 52441, 2013, 11(2) . 59-64.

Geng B,Wang H T, Wang Y P, et al. Comparative study of
coppice and seeding forest of Robinia paeudoacacia [J]. Sci-
ence of Soil and Water Conservation.,2013,11(2):59-64. (in
Chinese)

FREFESC, R A AL 5 Bk, S AE 2 T R T AR MR A BR P A [T
P AL AR ARA £ K =22 4 B AR, 2006, 34(10) : 81-86.
Kang B W,Liu J J,Hou L,et al. Health assessment of urban
forest ecosystem in Yan’ an City [ J]. Journal of Northwest
A&.F University: Nat Sci Ed, 2006, 34 (10): 81-86. (in Chi-

nese)



