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Abstract. Farmland shelter-belts are the main component of Chongming Island’s shelter forest network. The
objective of this study was to select the optimum farmland shelterbelt type by determining the optimal shelter
forest porosity. After choosing the main shelter forest models (Taxodium ascendens forest, mixed Metasequoia
glyptostroboides (water fir)-Cryptomeria fortunei forest, M. glyptostroboides forest, Populus spp. (poplar)
forest, and C. fortunei forest) and surveying the community structure, rice yield and 1 000-grain weight
were determined for each shelter forest. Results showed that at different distances within the same sample
plot, forest protection significantly improved rice yield and 1 000-grain weight; leaf area index also
improved. Among the different models, yield increase was in the order 7. ascendens >the mixed forest of M.
glyptostroboides and C. fortunei=>M. glyptostroboides = Populus spp.= C. fortunei. The range of shelter forest
porosity was 0.31 — 0.39, and the most effective protective distance was SH (fivefold height of the tree)—
10H. In addition, the mixed forest was better than the monotypic forest with the mixed forest of M.
glyptostroboides and C. fortunei being the optimal shelterbelt model. [Ch, 3 fig. 3 tab. 21 ref.]
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Table 1  Characteristics of farmland shelterbelts

RATIE/ JE IR (EW x SN)/

B M A B v /m A% i /m M4 /em 1THL i 2%
(m X m) (m x m)
A2 A Az 13 2.7 70 4 2.0 x 2.0 3.0 x 3.0 4.3
AR LL) 15 3.5 55 6 2.0 x 2.0 4.0 x 3.5 6.5
TKAZ R Kz 11 1.8 51 4 2.0 x 2.5 29 x2.7 5.2
HAZ AR = ez 5 1.8 30 4 1.5 x 2.0 2.1 x2.2 3.8
EA 7 1.7 54 2 2.5 % 1.6 2.7 x3.0
TRAZ- M AZ 1R 2 A5 2 4.8
KAz 11 2.0 56 2 25x%x 1.6 2.1 %22

2 TR %
2.1 REiEit

2008 4F 7 A 2 10 J xf 4 B 4 B B 4P R i A7 BF AP Se i A, X X N BE L B3R 5 R AR B 4
MM SEEG AL, AL EE 50 m KM B PT B 3P B9 7K Oryza sativa F . %F BEAE M3 B IU) . oK



200 UL Mk 2 B R 2010 4F 4 H

AN TR BCRAE AT T iR SRR — B0 M b as T XSk B R AR 30 £ A 5 (30H ) ik 5 KR R
P 77 3 BRI AT 45 5 R b AR — 3 AR M AR DT R YA R . TR IR ELAY O 1), BEACH A )
BB A B 1 mox 1 m RORET AL 5 4, BV 1H, 3H, 5H, 10H Rl 15H, FET, ME—ER
B, B2 WESE, MRAEMES - FR KM ELN W, BEHZ 10, 30, 50, 100, 150 m &b
WHEFT .

TR T AR BOROK RS e i, KRR R R A, i AR R E B R, A& RE DS 6 CT-203
PO RSN A 2 BN O TR, SRR T AR A, K RERFRL S R R R
TR ARSI FE M MM B 25 R AR AR, TR A IR B . AR R Ak
25 R FH R AR R B 2 A I -4 RS SF- X5 65 3 B (ER FH IO 23330 AR 8 I 4 R v TR
Kk (1976 )48 43 J2 113 50 35 B T FLE 4 AR S AU A A S [l , [R5 & MR 45 AR R A i o L, &5
BB 5 25 MRl O 24
22 HiEKE

K SPSS(Version 15.0) % 44: % 4G 247047 o

3 ARG

31 FEMNESETH

WE 1 s, 5 MR REIE ALK R - mEA W 225, (BB HEA -, B RILm
LH Kb i) 15H A BUEBAR, SH AT 10H Ab X BUE #m o 6 FREE Hb A [ B 2 Ak K R 7 4 AE 25
[B] 43 A AR A LA s R — A5 A [ v A5 504 7K e ™= (5 ) HERE b ™= - 3L (8 1), BB
FREHES A 2R KRR B T IR RSB W 2B 3H ~ 15H Ry 24.2% ~
64.0%; W 3H ~ 10H 5 10.9% ~ 49.0%; KIZH 1H ~ 15H Hy 8.3% ~ 37.2%; WAL 5H ~
10H N 8.9% ~ 16.1%; KIZ-WIAZIRAEH 3H ~ 10H 19 25.9% ~ 39.8%, X Lo ¥ & H 45 15 X #0145
TR WP Rie . B BLECRIAIAZ A 1H b 53 5080™ 9.6%F1 5.7% , A3 B 5 0 ARy Jolh b 35 0, 3
SEH TR E K, TR E S AR, W REN, Wi R TEiE, B aias 22, HAas
I b 2850 7 /N B0 AT S A RROEE IR /N, e TE AN, B 5 B L2 R 5E L TR R 1.5 m I
T8, SRR AR T 7K e 5 e U B B /N 5 RS AN TR e A AR Ak 7 e I 3 T R = S AT (Y
DX 3Ry e A B 4 DX AL 1 R, BRMIAZ R S B AR B A X0 SH % 10H X8, DL SH fedl
Hh, HoAl 4 FpdsE R AR B X B4 SH 2 10H X8, DL 10H f&ik .

TT 545 R Hh B JHL G R ORE b 1)

TR AR (5 2), F 2 REHR B kTS R e s
o TR [ 2 55 47 b R 7 A 2% 22 Table 2 Yield increase benefit of different shelterbelt models

R B %L RS R > =311 FEH =/ (- hm™) X BFESL P 3/ (- hm™) 77408 72 4 /%
KB RMA >kt > P o7 00 "

mR R >, WOy sy BRRS 79! 005 187
SERORTE, BRI 25, & IRIZ AL 7.94 6.65 19.3
AR RS AN EA N 6.90 6.65 3.8
32 THREZLSH IR A 23 SN 8.06 6.65 211

XF 5 A RE b TR oy )
3752208, ¥ P<0.05, BN, MR b K R TR0 i 25 (8] 0 A A 520 24546 3T i 1 =5 (] A2
PR = A A AR DL (P 2) o PR AR D7 15 B TN HERE Ji P 24 Tk S e A 3 i 5, Bz 85X
L AMAZAS R LH Ak iy T AR ) 1 A8 0 10 T R A, AR AT P de v, — i 3H ~ 10H X3RS R
Fo MRS PRI TR BTN, BRI TR R = AR, U 1941, HAd AR
AEABRIEE R, 2908 WX 9.1%, HMEX 78%, KN 8.6%, KIZ-WIHIZIRSH AR
PR, O 10.4%., WA, MR Bl 5Rous KR B TR A IR 4R AR



21 EE2M

VR 25 . i v 5% Y0 AN [R) A8 o T 7 47 b 7K e ™ ik 1) 52 )

201

e/ (g-m™)

i/ (gem )

1400

N2 SN
WA K S 38 4
1200 F ——qu/ms s e 4
______ R T
1000
800
600
0
H 3H 5H 10H 15H
BE AR A (s 20 B e 48 5%
1400 R
——— W
1200 - —Jyympsat
----- o R I e
1000 |

\H 3H 5H 10H 15H
P AR A () B & 15 4
1400 1 RS f
R E

1200 F —dyfmthzt

----- f B F 3 i
1000 F TR
800 -

17 15H

3H 5H 10H
My (Hb 50) B ey £ 5

BH1 5HEIAL

Figure 1

201 Bi1H
16

12

T2/ %

psing 8

R

A2 W A 2

Figure 2

1200

1000

800 -

1200

1000

800

of — YR Y

KR
AR 31

------ ﬁwaﬁ+wﬁ”#

1H 3H SH

10H

BB AR (i 25) W s i 4L

15H

LR %N
——— WA B A A
A TR F 248

* #

\H 3H SH
BEBK A (M 50 W e £ 4L

10H 15H

BEUT: % Oy P L AR A G A4
PG R R A (R
) *K'ﬁ§P<0M*/ﬁ%P<
0.01);# Jy 1 3 75 B e 4% B Ak 7
S {E L5 0] TR Hb e B a0

ST (# AL FEP<0.05,

T
ES
2
P

P<0.01).

BsH

RIZHEAX

st BB AR MR R B B AL KA E

Rice yield measured at different distances from the shelterbelts of the plots and their control plots

EI10H O1sH

HAZ 1 =
B2 RREES LT EREH I E

Increasing rate of 1 000-grain weight measured at different distances from the shelterbelts

AKX



202 7 N I NS = S 2010 4 4 H

3.3 KEBHEREHTLSH

B3 R, AR EE AR 1) 1H A oK AR i T RS KBRS B S i 3 i, o i AR % i Dk
AN, N3H AR ARG S R TR R A SRR — B, L A i B ROE R A R R R
ZMATRCYIE T, BRI, MRS I REE A (R RS RO AR AL 5T
WL, WAELMN, 1HAKREEEMmE, BN, PR, b SRR, MY A B 7wk
A, KR EARSE B AEAL, wT RURRE KRS i S TR AR Al BE— 28 R WA Xk K R AT B A 4
M, B IOK R AR, (2 KR AP B RLR

Okt BmmE BAEZEX B2 MRk

1H 3H 5SH 10H 15H
b A e

B3 AR LT @mARIE R

Figure 3 Leaf area index measured at different distances from the shelterbelts
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