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Abstract ; Barriers established with shrub branches around newly planted seedlings are effective measures to
prevent young seedlings from hare damages. The seedlings were enclosed by the shrub branches with a
shape of squared fence (SF) and tetrahedronal walls (TW). In order to evaluate the economic efficiency of
these measures,input and output ratio and the rate of return on investment were analyzed. The costs of the
two measures were mainly from the labors used. Total benefits were determined by preserving rate, unit
price,and the number of the seedlings. During the trial period,the net gain of the two methods in Qiaobei
were (2 806. 25+ 37. 84) yuan * hm™? and (490. 33 = 3. 47) yuan « hm™?, respectively; in Xunyi were
(711.84=+5. 45)yuan « hm ? and(388. 25+ 3. 30)yuan « hm™?. In Qiaobei, the payback period of the SF was
2 years with a ratio of input to output 1 : 5. 98,3 years for TW with a ratio of input to output 1 ¢ 5. 98. In
Xunyi the payback periods of the two methods both were 4 years,and the ratios of input to output were 1 *

2.05,and 1 : 1.41,respectively. The data indicated that two methods, especially SF, were cost-effective to

prevent forest damage from hares.
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Table 1  Afforestation cost calculation by shrub branche barries
. _ o S w il 4%

256 Hh geitum A EEWHL LIk /3 JGE T TH/b e TE/b e
e pos: I 300 4.38 94 411,72 85 372. 30
I 300 4.38 102 446.76 94 411.72
1 300 4.38 93 407. 34 78 341. 64
\§ 300 4.38 101 442,38 95 416. 10
V 300 4.38 93 407. 34 84 367.92

S (M+SE) 300 4.38 96. 642,01 423.11£8.83  82.243.22 381.94+14.08
CK 1 300 4.38 65 284. 70 65 284,70
i 300 4.38 76 332. 88 76 332. 88
mm 300 4.38 57 249. 66 57 249. 66
N 300 4,38 78 341. 64 78 341, 64
V 300 4.38 68 297. 84 68 297. 84

2y (M+SE) 300 4.38 8.8+3.81 301.344:16.70  68.8=3. 81 301.34+16. 70

% NITH 300 4.38 27.8+2.27 121.764+9.93  18.440.93 80.59+ 4.06
A& Ab 3 1 300 3.75 109 408. 75 100 375.00
Jii 300 3.75 101 378.75 96 360. 00
mm 300 3.75 93 348. 75 87 326. 25
N 300 3.75 111 416. 25 104 390. 00
V 300 3.75 104 390. 00 97 363. 75

T (M+SE) 300 3.75 103.643.19  388.50411.95  96.842.82 363.00+10.57
CK 1 300 3.75 78 292. 50 78 292. 50
Jii 300 3.75 68 255. 00 68 255. 00
mm 300 3.75 59 221,25 59 221,25
v 300 3.75 78 292,50 78 292, 50
V 300 3.75 68 255. 00 68 255. 00

S35 (M+SE) 300 3.75 70.243.58  263.25+13.44  70.243.58 263.25+13. 44

% YW 300 3.75 33.47+0.8 125.25+3.05  26.6+1.25 99.75+4. 68
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Table. 2 The annual dynamic state of Seedling height and price after Chinese pine planting

WH wA gk ER IR/ .

1 2 3 4 5
HiE/em  BRdEARIX iy 5 44, 8+0.15 48.340.33 52.340.49 58.4740. 64 71.1+1.18
Bl 1 5 44.620.15 47.74+0. 31 51.7+0.48 59.4+0.67 68.50.96
CK 5 44,.5+0.12 47.140. 24 50. 60. 39 56.5-0.41 64.7+0.83
(IR NS i 5 45, 6+0.09 48.6+0.15 52.5%+0. 50 58.60. 83 68.5+1.19
il 1t 5 45.520. 10 48.520.19 52.520.42 58.470.76 68.5+1.13
CK 5 45.440. 11 48.240. 24 51.8240.51 57.140.89 65.6+1.25
/ot BrdbpRIX B 2.81+0.30 3.40+0. 60 4.20+0. 80 5.33+1.50 7.17+1.20
il 1t 2.8020. 30 3.3220. 60 4.1020. 80 5.40%1.50 5.5921. 20
CK 2.7240. 30 3.3020. 60 4.0320. 80 5.10%1. 50 5.2021. 20
A &R IX i 2.90+0. 30 3.404+0. 40 4.2540. 40 5.27+1.10 6.85+1.00
il 1t 2.8020. 30 3.4020. 40 4.2020. 40 5.26+1.10 6.851.00
CK 2.6220. 30 3.3320. 40 4.1420. 40 5.00%1. 10 6.5621.00

P Al X E AR B8 X, Ay o] 1 = 22 S B
(F=252.062, p<<0.01), EHJT 5 a BF ¥ Xt
PRI HE AN (6. 440, 44) em., Z 3 B (F=9.779),
TR Bl 3 IXAF B] 22 S A 25 (F=262. 009) , & #i J5
5 a (KXt B IX 3 7 (3. 940.47) em,H Y5
X2 AN (R 2) . W& e A A BR (38 n . 22 57
BAZ AR E ESRERBARE,

A A% (p) 5 B HEAE PR () B9 K R A8 5
R F A8 AR A o ELASE TR O 2R A 8 3 5 ELATR b X R X
Wil fE AL s B E REOR TR B AL 1) & 3
A DX AA Y A% 5 o R AT RS Y L) pR SRR AR
e HopesE ZECH 0,999, AR (o) 51 = (h) 1
SNBSS R R TE V(SR BRI TR Ay N A L i
ORI VA8 0 DX Ay Xof S 70, B A ] 35 0 X FRARF
B AR A1) B AR IX A R pR B R X BT A X 8
R, 2 Fofr ik 3855 % pR BB A5 5 5 i (3R 3D

] Y 43 B 7 - BF B AR Xl AR A (p) 5
B (DR ER HEARE G X LRI R/ E,
[l 9 ZREL R 0. 995 5 111 5 9l A 28 (A R () Ze M [l 19
KRR T FEARFEIBS AN X 5 5 R AR R G
A, W RECH 0. 961 1 & AL Mk A 5 &R

PN AT ISY N R AR/ R R R ES A
W 3 AH G R R 0. 997, v, VE K B BE X R G
HEDX T P A 8 5 AR AT BR e M DG R0 0 38 5 T E R
FELB% XA A S5 A1 B v e M oG &R I 3, OB 4 A
KZRECHK 1. 000, 7 HAF BRAH 5C 28 B0ORHMi 7113 5 450
3o 0. 998, 1 5 113 Z BRI 119 3R 800 N
0. 9821 0. 980(F 3),

AT S0 A7 T S I B A A 5 A A R B

BB EIEADE, AL 1AM A B T Y 4 T
Y EsR OG22 . T A i Y M 58 3 £ R LB K F
DA B H AR 7 ol AR 45 X B R M 4 T L™ AR S
T Ah B AR AK 32 B G BUR RN 2 b 28 B & J KT 1
2y A Z LT X7 O B Z N AL R, R, R
M s — A Bl AR A RN Y AR 1T 3 5 2R 56 R P e 1)
BASE AT 22 57 WA X 2257,
2.2.2 RYMZFME AR K LT
R (MEL) = BEALHE A 7 18 — 2 B AR S 35 98 20 19
Ptk 5 R R L g/ ) L R T R
Yol /D 4 28 5 41 2 e T Ak B X el XS A B R
Bz 25 TS B 2 — A Bl I A o (AT B AR fb Y
HBMEFE D,



258 PEAE AR B 2= i 28 %
x3 HRMER
Table 3 The price model of Chinese pine
W b o R: PR - ”M -
AL Ak X B p=2. 16¢" 23 0.992 F=383.062 25. 403 19.572 —
»=0.000 0.028 0. 000 —
p=—233.66+9. 58Ink 0.999  F=3166.725 —49, 462 — 56. 274
»=0.000 0. 000 0. 000
p=—4.59+0.17h" 0.995  F=636.893 —12.455 — 25. 237
»=0.000 0.001 0. 000
Rl B p—2. 34e 1% 0.965  F=83.614 14. 750 9.144 —
»=0.003 0.001 0.003 —
p:11.49*384h'67 0.959  F=70.979 13.211 —8.425
»=0. 004 0.001 0.001
p=1.94+0.77a" 0.961  F=73.308 8.562 6.552
»=0.003 0.007 0.003
CK p=2.0440.68a 0.961  F=74.088 7.839 8.607 —
»=0.003 0. 004 0.003 —
p=2.35¢" 17 0.958  F=68.956 14. 462 8.305
p=0.004 0.001 0. 004
1):11.367375}ﬁ 0.931  F=40.632 9. 864 —6.374
»=0.008 0.002 0.008
p=2.042+0.68a" 0.961  F=74.088 7.839 8. 607
»=0.003 0. 004 0.003
)& AR B p=2.26¢" 22 0.993  F=155.063 29. 814 21. 332 —
»=0.000 0. 000 0. 000 —
p=1.05h"°" 0.999  F=3049.182 38.236 55. 219
»=0.000 0. 000 0. 000
p=—4.95+0.17h" 0.997  F=1085.855 —17.014 — 32. 950
»=0.000 0. 000 0. 000
Hl 45k p=2. 2e0 22 0.996 F=850. 903 35.518 29. 170 —
»=0.000 0. 000 0. 000 —
p=0.95h10 0.999  F=3049.182 35.851 55.219
»=0.000 0. 000 0. 000
p=—3.69-+0.23a+0. 14h* 1.000  F=8149.670 —17.008 6.988 24.167
»=0. 000 0.003 0.020 0.002
CK p=2.01e" 2% 0.997  F=1087. 687 44, 350 32. 980 —
»=0.000 0. 000 0. 000 —
p=—37.50+10. 53Inh 0.998  F=1621.971 —36.086 — 40. 274
»=0. 000 0. 000 0. 000
p=—5.9140.19h" 0.995  F=570. 322 —13.622 23. 882
»=0.000 0.001 0. 000
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Table 4 Economic loss analysis after the establishment of shrub branch barriers in forest(M-+SE)
i 5 A e FE{H (300 ) J A 1 2
1la 2a 3a 4 a 5a
L N Y 3 W S B 8.0040.71 9.80=40. 66 12.0040. 77 12.8040. 66 13.404-0. 75
] 4 8.8040.37 12.200. 86 14.20+1.16 16.00+0. 71 18.60+0. 93
CK 13.804+0. 86 26.20+1.96 30.2041. 29 32. 4041, 29 34.8040. 95
WAL 22.2043.65 23.6043. 50 24.20+3.56 26.2043. 65 27.6043. 34
1 358 Aty 49.6042. 09 51.00%+1. 62 52.00+1. 30 52. 0042, 02 52.8041.53
HoAth 3} A8 49.404+3. 34 55. 60+ 3. 30 58.80+3. 32 60. 00+3. 29 63.60+3. 26
it 2% / 70 B 22.48+1.99 33.32+2.26 50.40+3. 25 68.22+2.61 96.08+5. 37
] 45 24.6441.05 40.50+2. 86 58.2244.75 86.4043.82 103.97+5.18
CK 37.5442. 34 86. 4646.47 121.714£5.00 165.2446.57 180. 9644, 43
B A 138.8845. 85 169. 3245, 35 213.20+5. 35 280. 80410. 83 295.15+8. 55
1 358 Aty 138.8845. 85 169. 3245, 35 213.20+5. 35 280. 80+10. 93 295.15+8. 55
Hflxi B CK - 134.37+9.09 183.48410.87  236.96+13.39  306.00416.76 330.72416. 98
S ES ey 15.0641.01 53.14+5.15 71.31+4.70 97.02+6.17 84.8846. 88
o W H A 71.99413.38  103.24+16.19  135.32+19.92  166.35+28. 88 132.83+31. 31
BEAT 87.04413.64 156.38417.72  206.63421.57  263.37+31.61 217.71437.09
] 4 12.90+2. 44 45.9648. 62 63.4947.92 78.8548.93 76.99438. 27
] 355 H: Aty —4.51410.49 14.16410.78 23.76+14. 81 25.20419. 17 35.57419. 19
[l 3% 45 31 8.38+8.93 60.1249. 25 87.25413.14  104.04-+15.10 112.55+18. 00
AIEMX PEE R B 7.4040.51 10. 000, 71 12.604+0. 68 16.0040. 84 17.80+0. 86
Bl 5 7.2040. 86 11.80E1.02 14.80+1.07 21.6041. 81 25.2042.13
CK 13.80+0. 86 20.40+1. 21 24.00+1. 10 31.0041. 87 35.0041.92
B A 20.60+2. 50 22.00+2.98 22.20+2.96 23.40+2. 87 24.00+3.15
] 45 3L iy 23.0043.02 24,0042, 93 28.40+1. 86 30.40+2. 06 33.00+2. 19
Hoph st 8 CK 22.20+1.56 25.40%1.03 30.2021. 39 32.80+1. 46 36.4041.43
%K/ o0 B 21.46+1.48 34.00+2. 40 53.55+2. 88 84.32+4. 41 121.9345. 89
] 4 20.1642.41 40.1243.47 62.1644. 48 113.6249.50 172.62+14. 60
CK 34, 7842.17 67.3243.99 96. 9644, 43 155.00+9. 35 222.60+12. 23
B A 59.7447.26 74.80+10. 14 94.35+12.56  123.324+15.15 164.40+21. 44
] 45 2L iy 64. 40+8. 45 81.6049.97 119.28+7. 81 159. 90+10. 86 226.05+15.01
HAb ¥} & CK 58.16+4. 09 84.5843.43 125.0345. 77 164.0047. 31 238.784+9. 41
RGN ey 14.70+3.16 33.9345. 36 45.8145. 69 70. 68410. 59 107. 67+13. 60
/7t HEH A —1.5849.10 9.78410.11 30. 68+13.58 40. 68+15. 65 74.38+18.97
HEHait 13.1249.25 43.714£9.09 76.494+11.55 111.36+11.62 182.05+19. 02
Bl 16.0041. 63 27.8145. 81 37.2045. 81 41.3846. 80 56. 984 7.29
1 355 JH A —6.24+5.81 2.98+7.31 5.75+8.01 4.10%£9, 97 12.73417.59
oA 9.76+5.24 30.7945. 24 42.95410. 22 45.48413.05 69.71421. 41
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Fig. 1 Annual variations of minimizing economic loss by using shrubs branch
A [ 5 AT o B b R XS Ak B /D 1 28 5 2K p e IRAHOC R B — 0. 826, UL I 1y £
P4 I ALY Sy T4 5 1 Ao g R 1 A B KRN X BE DXOMROA T #8
MEL = — 1 592,55 + 4.00P, + 14.62K,, + F%%ﬁmaﬁ%ﬁmzﬁ&ﬁEm*$WM%ﬂ

80. 00p. — 40. 83p, (5)
rp o P Jyoxk B 2R MR B K, O B8 XA AF 36 .
R BREE AR AE . p o O B E DU AR B AT AR OC R
B 0,984 M % P AR RN 0,910, K, 1
HHIR ZR O 0. 911, p. A AHIC R %L 0. 882, 2 35

THE A Pl i A L DX AE R
MEL = —118.25 —11. 83K, + 12.85K,,
+38.83p., (6)

K K, X RO 3, p, O FLBE A0 X3 K
B FEE AR BN 0. 989, % K, (RAIER



260 P b2 B 2 41 28 4

Bh—0.975. K, A< R ECH 0,906, ~F Mk 2
Fopo AR B 0. 620 AR IR, k2> i 28 5%
P4 % 5 Ak BRI GT RE DX I A Y O AE 22 % U AE G, [\ B
SUR e w1\ L NS R

BB DX Ak B D Y 28 % 4 % 3 A [l I A
LR

MEL = —1 343.92+27.79p, + 18. 82K,

+3.19P. — 21. 174 (D

K ia @ MAERR S AHC R ECH 0,988, M4 E &
Wl 2, p IMAHSE R ER 0. 794, K, (Al 56 R 5 R
0.941, P Al C R %L 0. 834, =FH W 0 % . a B
R HCH — 0,461, 5 3% X d W ) B bR X K
B Kb LA B 28 B A R AR AR B b R TR B
R B R AR A A A% 5] Bt AF AE 2 B 04 AR (]
E5H.

VA L 455 A L X A ABE 80 Ay

MEL =—1 390. 06 +13.47K,, +5.16P. (8)
BRI A B BH 0. 968, 4% i 3% . K. T M % B %K
9 0.933, P, i AH G R AL R0, 963, 4 4 ik 3 L B AR
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Fig. 2 Annual variations of net income by using shrub branch barriers
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Table 5 Net income analysis of the establishement of shrub branch barriers in forest(M- SE)
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Table 6 Annual variations of rate of return on investment
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Table 7 Annual variations of the ratios of input to output
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