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Forest floor fed chickens and biodiversity
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Abstract: To study the influence of feeding chickens from the forest floor, typical investigation were used to
obtain species diversity indices of the shrub and herb layers; soil physical and chemical properties; and the
number of soil microorganisms in Carya cathayensis and Phyllostachys propinqua forests on the ecological
chicken farm in Henglu Town, Zhejiang Province. Results showed 1) that the frequency of chicken activity
influenced soil physical and chemical properties and that the number of soil available phosphorus and potassi-
um, hydrolytic nitrogen, as well as the total number of soil microorganisms in the soil near chicken house were
increased. 2) Feeding chickens from the forest floor decreased the diversity indices. For example, there were
seven kinds of shrub species and twenty-two kind of herb species in plot A;; the number of shrub species in
plot A, was three and herbs was fourteen; however, in plot A;, there were no shrub or herb left, which in-
diced that the closer to the chicken house the lower with diversity indices. 3) Also, the C. cathayensis forest
had a superior biomass and water holding capacity in the litter layer compared to the Ph. propinqua forest. The
C. cathayensis forest had a better water conservation function and was more suitable for raising chickens;
therefore, by regulating the balance between the chicken density and biodiversity, greater benefits with sus-
tainable cultivation could be achieved when feeding chickens from the forest floor. [Ch, 1 fig. 8 tab. 12 ref. ]
Key words: forest ecology; biodiversity; feeding chicken under the forest; Carya cathayensis forest; Phyl-
lostachys propinqua
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Table 1 Condition of plots

FE i o Werg/ () 3R /m - 1 X35 B/ (H - hm™)
A 31.23 329 14 4 0
L% B bk A, 18.21 288 T+ 25
As 38.68 280 L 80
B, 0 286 - 0
S 7 B, 14.48 285 AL 23
B, 0 281 % &5 95
Z5 3 C 0 283 o148 1 201
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Figure 1 Distribution of plots
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Table 2 Chemical properties of soil

FE i o5 HHLR/ (g kg™) WAL (g-kg™) WAL/ (mg-kg™) i fi% A/ (mg-kg™)
IAZ B AR A, 16.641 3.95 240 207.90

A, 16.242 3.35 190 138.25

A, 13.273 54.85 210 185.50
L EURES B, 16.214 19.20 290 179.20

B, 14.469 16.20 175 159.60

B, 15.342 52.90 305 225.75

75 1 C 13.978 22.00 285 229.25
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22 MTFHFBIEYSHEMENZM

221 FEMRAMDEZMAHH  REFE N2 RAE—EFRE LR B 45 Z PR IR, X T
AFIZRRBEERAN S, 5L HEZ AU 2E A — e B b R W AR AR VA AR T AR 1 & B IR LR IS e
FEHL N LI IR ) 51 F, SRR 28 BE, HrpREAMYIA 7R, FAMYA 25 DR (R 3). AR A
WEAR TR, BEARKIY) 22 Bl A FEHLAFER 3 B, BAAHY) 14 By Ay FEMDIEAR TCRERY) ; By MR A
FEAR T, BAAEY) 17 Fhy By AEHLAHEAR O Fh, A BAAEY) 11 Fh; By HEHLBCAHEAR . BAMY); CTC
FERAY) . FIOL, FOAAHYITE LA ARORD R AT AR T R S LR AT o Ay HER B DL RN S 22 Bk Boehme-
ria nivea, HEE(HHE K, K 0.546 8, FLAZEIIR Rostellularia procumbens R LHF, TE(E K 0456 4;
A, BEHB Y 3 FPUE A Y T BT, R 0.310 ~ 0.350, 7EZFEHL T B B A Y, T B A 2 o g ik
Commelina communis A8 R HEZ(H, HLHF; A FEHULFTCH Y AR, UGG s &4 T
BRIy SE 5 By A o A2 h & Morus alba F0RL & A7 BA 88 0 B 248, 30 0.489 1, 0.495 6; B,
Hh SRR B AT ) R AR Y, 0 0.500 0, By A HE R AR 2 Bl B RTK SE Polygonum hydropiper Sy i #
Flvs By BE A2 E S Rubus hirsutus R EHFh; By e A SRR EAT, YA —, —Jm, mF
MNP AE R S AL L AT A A KA AESE G G R, T AHSE A 5 17 5 A A ) s 2 1 A K 253 ) A X ¢
AN, TEREELRERG N AR AR L W/ RN 0 AR AR BE AR CRE 2 4l R ) R B — g R A
MR TGRS A0 A 4, B AR FEAT AR R T O B 1 B A AL 4 ok B0 4 b 3 1oy Ll AR Bk AR A 0 AR 4K
FAh, FE LB R R 2S5 E 2 BRI SR, AR R IR 52 48 B R 0 11 1L A% Bk R B 2 B
%, ZWEEZ W LZEARIR Z 52 E RS Y LA B ) P 2 d L, A XS I SR 2, R
T3 A B ASAE ) R R (R R S A st D 5 A Rl b e 2 B AR A A DG

222 FREMRMYS SRR TR, FE B BURIKCE A>A> Ay, UG T Bl X Ak
b Ml ) 22 FE P AT DL BB R 52 o [RIRE R, B B A b b Y = B AR A A G X SRR . 7R LA B
FEH T, Shannon-Wiener $8 50K Ai>A> Ay Ay Fl Ay FEHLI 200K K, 76 As e, HEZ0EE I /)
FHr 2 AR AME, T A AEHLIE B A R Y, 2 XSTE S S e W R . AE LR AT AR, By AR
HEAR 2 AU B A BT —Fl, X — s 55340 2 AR TR], e T R A 25 B e X B IS S AR A,
255 TR S8 #A)Z A Shannon-Wiener $5 80 & K yad vk, I FLAK T [3)F 72 B2 (9 1L A% Bk bk
M, X5 RREATAREES A S A G, HAR LB RS IR AR [ . SRR TS N R 2 R S 5 B
PR IEAHDG, SR BEAAESRAE R AAC(GR4) . [FE, MR T A2 P FlF & B3R
TIZFEH T HEAR)Z M T3 B, RV At 3 2 BRRBE R IR R 2 TR 2 AR A BE /N, ARG RA TR
B, WMTIFREARERKIER, MYFELEZ, 2. SHEARENAESERERER, dTIR%
T, PESAF A AREC B 2 T — oM R P AR S AT, Ay A A S Dy 0.604 3,
KT A(0.4725), M5 EEF 5L E(1.803 4) g /N T Ay (1.746 9) o o st 150 Ay 1% 23 )2 45 W) ol 6] 478 5
G, LB T B sFh, ASREEELr, I Ay 9 RDHE )2 R [ & O # R, AT WAEXS /Y T
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Table 3 Main species and important index of different plots

T 4 Bk TR
A, A, A B, B, B, C
5k Boehmeria nivea 0.546 8 0.358 7
i Indigofera pseudotinctoria 0.168 6
ViR L% Euonymus hamiltonianus 0.078 2
T34 8 Rosa multiflora 0.036 8
K¥EME Trachycarpus fortunei 0.139 9
FEH Smilax china 0.007 4 0.0153

¥ Broussonetia papyrifera 0.022 3
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&3 (&)

B
T %4
A, A, As B, B, B; C

& Morus alba 0.317 9 0.489 1 0.500 0 0.500 0
KAEH T Viola yedoensis 0.0150 0.0399
AKBj & Cocculus orbiculatus 0.002 5
LLAEHT W Angelica decursiva 0.002 5
7% Miscanthus sinensis 0.007 5
Y8 Rubus hirsutus 0.037 9 0.132 4 0.023 0 0.463 6
P55 Rubia cordifolia 0.036 3 0.019 1
[k Corchoropsis tomentosa 0.0050 0.0103
B} IR Rostellularia procumbens 0.456 4 0.036 2 0.022 7
K4 KG Carpesium abrotanoides 0.011 0
4 224t Cymbopogon citrat 0.009 7 0.008 3
1] 5 & Fallopia multiflora 0.017 2 0.052 2
H B Stemona sessilifolia 0.008 7
/NR3%E Conyza canadensis 0.007 7
=k & %5¢ Aster ageratoides 0.063 5
FE - L % 2 Liriope muscari 0.020 5
4 #R 1€ Lonicera japonica 0.014 1 0.023 0
722 Ophiopogon japonicus 0.1624  0.010 3 0.047 4
B E Carex tristachya 0.005 6
L Arthraxon hispidus 0.074 1 0.054 8
—45% Erigeron annuus 0.012 7 0.020 8
fif: % 5 Oxalis corniculaia 0.0210 0.0350
FEBE Trichosanthes kirilowii 0.008 6
15 258 K 4€ Pilea pumila 0.142 1
S Bk ¥ Commelina communis 0.244 0 0.2553
JKZE Polygonum hydropiper 0.253 3
P55 W Euonymus fortunei 0.126 0
K B H#b# Rehmannia chingii 0.026 2
k4t P} Anemone hupehensis 0.019 0
i #% # Lysimachia christinae 0.021 2
WA Gynura crepidioides 0.006 6
FE Achyranthes bidentata 0.007 7 0.217 0
WEEE A5 Perilla frutescens var.purpuraeus 0.121 6 0.011 2
XY bR B Paederia scandens 0.013 6 0.004 2 0.099 1
Y B EL Setaria viridis 0.020 6
#1457 Pollia japonica 0.004 7
%17 Trehelospermum jasminoides 0.183 4
B3 Acalypha australis 0.052 1 0.011 3
YW Artemisia argyi 0.048 3
L Polygonum flaccidum 0.052 0
g 45 Ampelopsis sinica 0.011 3
W5 & A grimonia pilosa 0.019 1
/NG Cirsium setosum 0.029 9

PR Bt 29 17 0 19 12 0 0
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Table 4  Biodiversity of Carya cathayensis forest

-~ e S P
—_— o jé;;: Dz#ﬁﬁﬁH Eiﬁ’jf;%a?at] iﬂbg?g -
WEA 7 0.745 0 1347 3 0.938 1 09525 0.355 0 60 1.20
A, AR J2 22 0.850 8 20115 0.865 3 0.986 5 0.249 2 95 1.20
it 29 1.595 7 3.358 7 1.803 4 1.939 0 0.604 3 95 1.20
VA2 3 0.665 7 1.097 2 0.997 8 0.998 5 0.334 3 46 4.00
A, PN 14 0.861 8 22325 0.749 1 0.8281 0.138 2 55 0.90
it 16 1527 5 3.329 7 1746 9 1.826 6 04725 67 4.00
AR 0 1.000 0 0.000 0 0 0 0.000 0 0 0.00
A3 PN 0 1.000 0 0.000 0 0 0 0.000 0 0 0.00
it 0 2.000 0 0.000 0 0 0 0.000 0 0 0.00
WEAZ 0 1.000 0 0.000 0 0 0 0.000 0 0 0.00
C PN 0 1.000 0 0.000 0 0 0 0.000 0 0 0.00
&it 0 2.000 0 0.000 0 0 0 0.000 0 0 0.00
HEAZ =S HErY S D H E J D’ /% FEi/m
E b B 1
N 0.971 0%+ 1
D -0.864 7%*  —0.890 5% 1
H 0.904 9% 0931 9%* -0.994 9% |
E 0.665 1*  0.6849  -0.941 4%+ 0902 5%+ 1
J 0.735 8% 0.757 8% —0.971 7** 0.942 8**  0.994 5%+ |
D' 0.864 7+ 0.890 5%+ -] 0.994 9%+ 0941 4% 0,971 7** 1
LS 0.918 6%+  0.946 0** —-0.989 9%* 0999 2#*  (.884 1%+ (0928 4**  (.989 9%+ 1
2E 0.382 7 03942 0769 2% 0.700 6% 0939 6%*  0.898 4% (.769 2% 0.670 8+ 1
HA R 1 i B S S D H E J D' W% )2/ m
T M B 1
S 0.949 6%+ 1
D -0.962 8% —0.996 8+ 1
H 0.807 8%+  0.929 4** —0.896 7%+ 1
E 0.652 4% 0811 7%% —-0.762 1*  0.970 0%* 1
J 0.784 0% 0912 8% —0.877 0% 0.999 1** 0979 5%+ |
D’ 0.962 8%+  0.996 8+ -1 0.896 7% 0762 1% 0.877 0** 1
E¥5s 0.959 5%+ 0.998 4** —-0.999 7+ 0907 2%*  0.777 7%  0.888 4**  0.999 7+ 1
=1 0.923 1%+ 0.994 5%% —0.982 8+ 0963 0%*  0.868 5%  0.950 6**  (.982 §** 0.987 0%+ 1

B RIRTE 0.01 K- (COUIN) BB FARSE s * HARTE 0.05 KF (OU) b AR

23 MTFHEBXLEBEN ST

TIRBUEMAE RS R G IR P HA A R IR ot BT 3208 T4
PR SS , Ae8 . HR . AR I R e D e S A s As BEDT P A R BRI R T AL A,
M, HA, PRy o b s A FEDT PR RO R T A 1A, Ay PRI TR RO b (GRS .
TR TR RCRE (1 22 0 IR SO A S, AT A AR LI RUR R, T Ay B A TR R
FHRS IR A, ARG, AT RIARTR FRME R 3 Sl R ) 2 R A R AR AT, X R R
AR R FE AT AR BT BRI GARTR 5 ol AR AT ARR JR3G, XSGRO, A
Bz (R5). mTRENTMA S HA R ROAIEL, MRS 2, &G EYRE R ARG
HEHEDI R, AR BCE Y BB AR AE R R R 0K, SR BT S AR AT AR LSRR R R
2.4 BT IR R A 4 8 0 ok B B R0

FEM R — A LA SO e — E R R R i T R, R RS R REM S M. Ak
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xS TEBEMEBELSRIT (x£SD)

Table 5 Microorganism number of soil (x£SD)

7 ¥ WME RS () TR B (D -g) T ES (A ) WA B (A g
A, 16 667 + 2 357 2 167 + 306 90 167 + 5 633 109 000
11 4% Bk Ak A, 3333 +471 833 £ 117 22333 +6 128 26 500
A, 63 333 + 4 242 4167 = 117 32167 =2 050 99 667
B, 28 333 + 7071 12 500 + 3 536 79 833 +2 852 120 667
SR AT AR B, 21 667 + 1 649 18 000 + 2 828 56 167 + 1 956 95 833
B, 41 667 + 3 535 19 000 + 1 084 82 333 + 3 441 143 000
253 C 35 000 + 2 357 3333 +471 67 667 + 5 515 106 000

b B AR S ARG R T2 B0 35 7 HE T LR IS [R] A 3 1) T8 77 K R Y g
woKA R AL AR BB R, W Rk TRk AR R, B R 23 TR R
(s , A v 0 R R R S IS R, R AR R R RE TS B S (RS R, A v R
Jeidl D JE I e, BEEXG A 100 m AURETT R, VSIS AR R RO, R ROR, X IE
FEWE S, AT LAANSE - S A9 F5 K RE ) (3£ 6) o HIRTER R pkeh, BREIXG S SO m MAETTh, PR M4
Yrigdse/ly, KRN, FEEGE 10 m AT H, BAR M TR E AR ARy 0, B2
PAAT IS 32 00 U8 9 0 0 A Wy i AR KA 3.57 t-hm™, JAE W EREK &35 1.03 t-hm™, "l A1, BEEH T AREE
X I, B ARG X A R A B 2 R B R AR I, R NG SR D R Y R WA AR AT T A AR KK
2 Y s I YD R /BRI Mﬁ%ﬁ?ﬁ%ﬁ@%hmg%ﬁmoﬁ@%%miﬁMﬁ%%>$
FEPTAR, SERERE MRIE KA S TR A IR AR — B, DL LA bR He R BE MR S R SR K TR I BE

®6 ARAFEMEMEMFFKE

Table 6 Biomass and the amount of water of different plots

s WEWIE RS, A TEY N

B Hb 2 - e - - M g -
KA % FeoKR/(t-hm) AW/ (t-hm™) R A % FEK A/ (t-hm™) A/ (- hm™)
A, 22.30 5.58 0.84 4.05 1.01 5.03
A, 29.30 7.33 3.64 10.40 2.60 10.27
As 5.23 1.31 4.70
B, 42.33 10.58 2.49 4.33 1.08 3.50
B, 32.26 8.07 3.54 1.25 0.31 112
B, 4.12 1.03 3.57
C

25 RAEH. TEBAMREREDFLMGENEXES T

M7 AlfS . REMIBR RS S . MR . A MU R ONICE s A . B, AR R GRS
HEA PR v RSk R R ONSE; FUR AR B B S R A R KR L A LR L B S R ARG
S B E A, UG S [R5 Sl O R A K AL A TR
26 H#EYSHMESTEEMERBAXESFT

HI e 8 Ml 45 L HEA LGS RO 5 A ) 2 1 2 ARG E*ﬁm SRR D 2
TR A, AW S SRR D BRSO, Ul B S A A AL R R S A ) 2 AR A )
KHK
3 i

MR IR XM A —E R RAE T o BRI, A LSRR Y i B S A 2 R
WISRHE, T X % Sl S A AR A EANSG, n] I 3 S B s AR A e T R Ty, TR
W, b SRR TR O BT NS S B T, EL VR B 0 R NS S ARURE R AR OG b e R
FHOC 5 TR T R A RS i BT AR AR I o AR FRXE XS A AR VA — i B I, R A
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Table 7 Correlation between the index of microorganism and soil chemical properties
it H FEMBEERY AR ECE A ﬁj,(,gj%% fﬁ% dﬁ%% AU EUREE EE B A
Kk K A FEK
b B 25 1
20 T K -0.529 1* 1
HEHE 0521 8% 0.963 7+ 1
e FE e 04088  -0.1218 0.118 3 1
Y FEKE 0740 0%* -0.894 4%+ -0.951 1** -0.051 6 1
03534 -04441 -0.6658* -0.691 0%  0.722 6** 1
K
B HLET 0.817 6%* 0.055 5 0.046 5 04220 0.2559 0.091 4 1
TR -0.354 0 0.926 8** 0.800 4** -0.3553  -0.670 4* -0.088 6 02029 1
T -0.102 0 0.750 9**  0.868 4**  0.558 1* —0.740 8** —0.781 7* 0.403 7 0.561 3* 1
ik A L 0720 4%*  0.876 2** 0.948 6**  0.1102  -0.998 1** -0.763 3** -0.243 7 0.636 0* 0.763 1** 1
BEI . FORAE 0.01 K- ORMI) R F A * FRORTE 0.05 K (U - 340G .
*8 HEUEHMSTEEBAERBXEST
Table 8 Correlation between plant diversity and soil chemical properties
i H AOLBT ESE A Bl i S N D H E J D’ HiJE
AP 1
HEEwE  —0.910 2%* 1
HELE -0.268 0 -0.029 0 1
miffEE  —0.346 7 0.175 3 0.930 8** 1
S 0.944 3#* -0.765 9** -02336 -0.1944 1
D -0.982 3**  0.817 6** 0.363 3 0376 1 -0.976 7%+ 1
H 0.980 5#* -0.831 4** -04512 -0.5035  0.928 0** -0.986 4** 1
E 0.903 6** -0.795 2* -0.583 0* —0.705 8* 0.766 8** -0.886 8** 0.950 7** 1
J 0.952 6%* -0.822 9** -0.5259* -0.6157* 0.855 3** -0.946 6%* 0.986 7** 0.988 4** 1
D’ 0.982 3** -0.817 6** -0.3633  -03761  0.976 7** -1.0000  0.986 4** 0.886 8** 0.946 6** 1
El 0.975 2#* -0.805 3** -0.3239  -0.3203  0.989 0** -0.997 7** 0.972 8** 0.853 2** (.922 4** 0.997 7** 1
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