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Abstract: Litter on forest floor was collected and sampled in 14 different patterns of planting arrangement in the
protective greenbelt in northern Karamay, China. Vertical distribution of the litter in the forest floor was investigated and
the dry mass and chemical composition of litter were measured and analyzed. The results showed that the litter dry weight
on the forest floor varied from about 117.34 —719.36 g-m °. The planting pattern with trees and shrubs mixed by rows
had significantly (P <0.05) greater dry weight than other patterns. The litter pools in the different sampling layers of the
forest floor displayed in an order of the litter layer > fermentation layer > humus layer. Leaf litter was the main
component, accounting for 97.0% - 53.8% of the litter mass. Branch ( bark) contents varied among the different
arrangement patterns, and flowers (fruits) accounted for the smallest proportion of the forest floor litter. Nutrient contents
and storage on the forest floor differed greatly among the arrangement patterns, and they were higher in the pattern with
both trees and shrubs (Amorpha fruticosa) mixed by rows. The content of organic C was the highest, the total Ca was the
second, the total P the lowest and the other nutrients also lower. The nutrients storage was mainly in the litter layer and
the fermentation layer.
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fili 55, 1990) | Ph 728 bRl OG5 R M 46/ B R 22 B &
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Tab.1 Survey of sample plots”
= [ERELES R R R 22 L il HRATHE Gizil: gy
Plot No. Plant species Mixed type Mixed mode Mixed ratio Plant spacing  Canopy density Site preparation method
1 C,B TRAR S kiR S 6:4 3mx3m 0.5 FCARHENR Caving soil
’ Mixed arbors Mixed in belt ' preparation
2 C AB AR HARIR A 50401 3mx3m, 0.5 JOIREE M, Caving soil
T Mixed arbors Mixed in belt 2mx2m ' preparation
Fo 9 2
FARER TT?E{[E).L 3mx3m, JOIR#L M, Caving soil
3 D,A,B i Mixed in line 5:4:1 0.4 .
Mixed arbors d belt 2mx2m preparation
and be
Tl o _
P SH 2x VE IR A% F
4 A,H Arbor mixed TTIEH (tb )L 5:5 2mx2m 0.9 {@"Utn:ﬂi]‘ l.lrI“OWng
ith shrub Mixed in line soil preparation
with shru
Tl % N y 4
45 1] VB A AR ow
5 E,H Arbor mixed friikese 4:6 2mx2m 0.8 PRI Furrowing
ith shrub Mixed in line soil preparation
with shru
TrEIR PN ; .
a1 VE A5 ke R
6 F,H Arbor mixed friig s 4:6 2mx2m 0.8 HAREEN Furrowing
ith shrub Mixed in line soil preparation
with shru
o fr . .
e 3 3 AR T .
7 A.C.B.] [IKSLES Mixed in line  6:2:1:1 mxom, 0.6 HAREE Furrowing
Mixed arbors 1 belt 2mx2m soil preparation
and be
3 CD.A AR ORI 2 5:3:2 3mx3m, 0.4 VAR 4 Furrowing
T Mixed arbors Mixed in belt 2mx2m ' soil preparation
N 1 IR 3E ; .
JH 2 3 3 VR #E s F
9 B,C,D,A,J f*@“* Mixed in line  3:2:2:2:1 mxsm, 0.6 ﬁw‘ 3 Furrowing
Mixed arbors d belt 2mx2m soil preparation
and be
N T iR s SR .
B 2R SRR M Furr
10 D,G,B,C,] AR Mixed in line  3:2:2:2:1 3mx3m 0.5 PRI Furrowing
Mixed arbors d belt soil preparation
and be
1 ADGJ Tr ARRZE T IR 28 92113 3mx3m, 0.5 5 R4 H Furrowing
T Mixed arbors Mixed in line 2mx2m ' soil preparation
- FriR .
R 3 3 FOIR AL L Cav
12 A,G,D IRAIRS Mixed in line  5:3:2 m X m, 0.4 FAREE S Caving
Mixed arbors 1 belt 2mx2m soil preparation
and be
TR A T iR 32 .
3 3 7CR &  Caving
13 B,D,A.C,I Arbor mixed Mixed in line ~ 4:2:1:1:2 ) m iz m 0.5 ’\fﬁ e tf”“"‘*’
with shrub and belt " " SOt preparation
TrEIR3C i IR 3E , : .
3 3 SR e g
14 A,B,1 Arbor mixed Mixed in line 7:1:2: ) m zZ m 0.4 /\,1{)\ lAﬂ?L.C[.ang
with shrub and belt mn m sotl preparation

@A : By Populus alba var. pyramidalis; B: Q5 V> H Elaeagnus oxycarpa; C: $4% Populus euphratica; D : [ Ulmus pumila; E . #5101
5 Crataegue altaica; ¥: 3EF: Malus pumilay; G: KM W% Fraxinus americana; H: “2H 88 Amorpha fruticosa; 1: Z¥i#EMI Tamarix ramosissima; J:

HAth Others.
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ML ] UL 14 T C 2 YA v, B A
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14 SHE) KRB RIDRZ > 0 )E > 5820 i
JZ R IZ P LB 26. 6% ~94.5% 5 T AT
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Aox FEBEML (4,5 R 6 SREML) 3 M EE AT A VK 2
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Tab.2 Litter mass of various plots gom”’
N YA 7l = i av,
i e EIME gz Wit
Plot i k(B 1) HAly /it Fermentation Humus laver Total
No. Leaf Branch ( bark) Flower( fruit) Other Subtotal layer .
1 75.56 +21.42 15.88 £3.03 6.69 +3.49 15.35 £3.30 113.49 +17.59 60. 66 +13.85 0.01 £0 174.16 £29.36de
2 86.19 £21.16 18.25 +5.30 0.01 £0 35.39 £8.68 139.84 +27.33 76.38 +18.86 0.24 +0.23 216. 46 +43.44de
3 77.23 £30.93 28.74 £9.30 0.01 £0 37.62 £13.20  143.60 £21.12 60.51 +£27.91 5.45 £3.25 209. 57 +30.08de
4 252.84 £29.17 7.32 +4.16 0.01 £0 0.40 £0.25 260.56 +£32.11 391.47 +78.07 67.33 £19.50  719.36 +117.62a
5 134.09 +12.24 5.41 £2.28 0.01 £0 8.75£2.73 148.25 +9.43 392.31 £50.34 16.60 +2.53 557.16 £40.81ab
6 257.40 +40.62 14.96 +2.81 0.01 =0 5.76 £3.00 278.13 £41.10 219.78 +£25.29 22.55+3.77 520.47 £65.07abe
7 148.28 +58.17 12.49 +6.91 0.01 £0 38.45 £13.36  199.23 £70.36 86. 12 +33.38 10. 89 +3.90 296.24 £97.07cde
8 163.20 +34.53 23.27 £3.62 0.01 =0 10.75 +4.49 197.23 £35.03 74.32 £21.51 5.29 +£3.36 276. 84 +£52.65de
9 138.70 +47.66 19.02 +11.83 0.01 £0 37.31 £21.09  195.03 £70.72 105.86 +48.84 14.38 +9.98 315.28 +£120.60cde
10 96.70 +48. 14 33.24 £10.86 0.01 =0 40.97 £16.79  170.92 £54.22 98.23 +£34.95 10.47 £10.46  279.62 £92.47cde
11 213.97 +£93.61 26. 11 £8.57 0.01 £0 39.84 £18.04  279.93 £96.82 118.46 +113.48 5.27 £5.26 403. 66 +194.47bed
12 59.94 £31.77 9.44 +4.60 0.01 =0 33.42 +11.67  102.81 £36.30 14.51 +£14.50 0.01 +0 117.34 £39.63e
13 73.60 +23.16 16.08 +7.99 0.01 £0 49.97 £19.79  139.65 +£29.37 74.42 +£44.82 0.01 £0 214.08 +42.63de
14 111.58 £36.52 4.47 +3.53 0.01 0 82.78 £23.52  198.85 +53.66 11.53 £7.72 0.01 +0 210. 38 £52.96de

ORI FNAFNE B Fm it LSD 2 AN 22 % 53 (P <0.05) , F A, The same column with different lowercase letters denote significant
differences in the process of LSD multiple comparisons( P <0.05) , the same below.
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PRV W IRAT 8 2 o0 i 2 58 42 00 0l 2 T o B 1 A
L, A R )RR B T 42.2% ~70.4% 58 A Gy
RIEN3.0% ~9.4%

MNP 2 JI 51 R 73 M J 2= 4% i v 0 20 3 BRAT S L 491
FIUL s 14 A A b i BLAE 5 o 08 V) S B AE BN L
Xk ik 50% , LA A HEAT IR 28 W B 3E 4 x 551
B BRI x SRR AR x SRR (4,5 16
FEHL) 3 A B R 5 L35 90. 5% ~97.0% 5 K (J) 5
HoAtls B 43 B i be B 43 i O 20.0% ~ 2.2% Al
41.6% ~0.2% 5 £ CR) Bt i Ll . BARF,
0 v W O LL P oy £, 5 5 R A (Pinus
massoniana ) Bk F#% & #% ( Castanopsis kawakamii ) H
LR (BE S R 5E, 2003 ; 1 £ BESE, 2004)
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Fig.2 Component characters of litter layer

K&K 2.55 ~4.19 g-kg™ ', Ca &K 25.23 ~
38.62 g-kg ' Mg M 1.48 ~5.42 g-kg ' TEH
SETHARIC B A AR b, QR SR A > SERE AR L Rl
T x SEREMR AN IR x SRR 3 AL (4,5 F1 6 5
FEHL) PR TE W) 3% 0 & R s AERR VAT A
B AR b, AR SR VDA x WA x A x BT
W x HAWFIZR VDA x [ x Biiitg x $4 x 244
FEMIRE S (9 F1 13 SAEHE) , &Y h P oo R & AL
s AR A% B3O8 88 47 BT o LU ) A v A AR b, dn
A x U < BT A AR b BT EEA x A4 x R TD
A x HAWFR 47 x RIBIDA x ZRAEMIAE L (7,
8 I 14 SREHL ) , M PR v W) I B SR 00 BRI
Fror W LA REAT (R 23S W BT i A x 2 MR | v 2R
LA x 2% REAR ISP 2R x SERERE (4,5 71 6 ‘S )3
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ABE MBS T S x S TR M B M g i 5
. . I T AR 2L R 9 7 A S 5 R A i 1R £
]O_/a\lx/\—’\ws N,K,Ca 1 Mg It , P It i 41K .
st 1 1y N3 L. B L 2 A 9 % T 4 b
oL [LILILILIL AL L Leununl HHLC St B, 15 279.90 ~314.60 g-kg 5 4 Ca
Lorp ) 1 SERZ N 28.73 ~35.71 g-kg ', HiAhFE 4 A
8:2‘,/T=/\/\<1,O BIREAR, LL 4 P A AR, 9 0.85 ~ 1,42 gokg ™', 5
2o LA e Al FUft M X B 5 45 260 (BSR4, 2003)
1 2 3 4 5 6 7 8 910111213 14 o
T 4k 5 4N 14 Mg 24 0 A T8 2 4 3 2 A B My
2O AN~ s 3 KAPRIE < F4 82 < 5EROMRIE (P <0.05) (%
£ .- 12 § 3); 42 PLK il Ca & BEARSMiJZ 535 1K T 528 20
= nonllLILnn 0Ll 2 KSR, 56 4 SRR AR 2 1 2 5 R 5
T S B8 2 O 9 0 20 R E 1 T 6 4%
o AT o SHEMI, BAAKEAHLC ARG RE,
ol nnnn an pho PR RSB 5 4 S R A R B W IR . C/N
0 1 2 3 4 56 7 8 9101112 13 14 0 {EE‘H*%%E%U%%%%EK%@/J\O
EM\"/ I; 40y 14 AR RCE I 2 4 TR R 5 0
i M_z YA, T DA i, A B ST R JE A I
3}”'?'?'4'“‘@'?' .00l o, AL C B9, 3 100,71 gom >, JEK W Ca JE

0
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Fig.3  Nutrient content and storage of litters of various plots

#,10.21 gom 7 HABEF TR EEBAL, LL P TE
Rk, BATER&ES T LE, AZH YA
P2 L JZ I3 AT kS Sy B9 R W), 37 0 £ B P e Ry
fifp M0 2SS e R R AR A

x3 BPFMMRBAENEERSRE

Tab.3 Nutrient contents of different layers of floor litter in the protective greenbelt g kg~
JEIR HHLC 4N 4P 4 K 4 Ca 4 Mg C/N
Layer Organic C Total N Total P Total K Total Ca Total Mg
Ko JZ Litter layer 313.22 £17.71a 7.79 £0.59¢  0.85+0.08b  2.98 +0.14b 28.73 +1.17b  2.39 +0.52¢ 46.9
2 ]2 Fermentation layer 314.60 £10.27a 11.59 +0.74b 1.22 +0.08a 3.70 £0.24a 35.71 +1.04a 3.69 +0.28b 31.7
SE4 5% )2 Humus layer 279.90 £11.44a 14.48 +0.93a 1.42 £0.09a 4.03+0.17a 34.64 £1.12a 4.97 £0.36a 22.6
x4 BPFMMFRBAEZVEERITE
Tab.4 Nutrients storage of different layers of floor litter in the protective greenbelt gom™’
ZEW AHHLC 4 N 4P £ K 4= Ca 4 Mg
Layer Organic C Total N Total P Total K Total Ca Total Mg
KA f#)Z Litter layer 57. 44 1.43 0.16 0.55 5.27 0.44
3 fi# ]2 Fermentation layer 40. 10 1.48 0.16 0.47 4.55 0. 47
5E 424} iR JZ Humus 3.17 0.16 0.02 0.05 0.39 0. 06
3 243t Total of three layers 100. 71 3.07 0.33 1.06 10. 21 0.96
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G2 A R AN SR 23 AT, TR W By 4 Ak 6 AR E
PEFN AT RSV, 0 ELBE A AR50 i 03 5 W 1 R AR R
UL 238 Tnbk kK 8 (Hall e al., 2006) o £ i
[0, A S AN T 5 XN AR A 95 9 4 ik A
PERCR RO 5T, DLAT RC8E i o g, 48 47 6Kl 5
A

i #2 K ( Cunninghamia lanceolata) F2 K ( Alnus
cremastogyne ) . K fif ( Schima superba ) F1 & 2
( Fokienia hodginsii) 5 I V& I 73 fift i 72 14 7= 23 72 Ak
WE TS5 R ] 0, A [ A% b I V& ) 3% 3 & A TR (R
AN ,2004) , AWFSR KR, R [A BC B 2SR b
hOMERAE Y R AR E RN F
H TR Aol 2H AN ) i 7 AR i TR X B HL
HERWEYM MM E EREEY MM, HEE
Fr 0 T Wy T 5 R E SR 9 v W R RO B
(s s A 058 BE AR SR 5 ) wl i 4 9 ) R 00 AR
i, AR TR VR 0 i s 2 BEE IR DR VR WA bR B
e I (4R S A A A )R] R AR U T W 9 o
i, ANF TR I o o B ) D B A G
RF R T AN (R A o O P ) R O R EAL, B R
B E IR T W ) K e SR O I R R SR
I8 V& ) A% o AR LG ok R 5K E SR R U W B A
(] 11 T

TrUEAT (B VR 52 77 =M b A (B L8 I Py BAF o
FHRT HAEC & 7 X, 28 55 J2 50 58 42 0 i J2 P
e IR A g, RV A 37 3 2 AN s 2 s 1 A
e B A . X — 5 T AN B3R BT AR AT, B T A AT (R
RIS REIE L L e 21 19 2 2 46 4, L FA I5C 07 5K
FIR bR b 368 25 P ARG, DR KUAS ) K vk 1A 08 Y P W, DT
oy RAEVAVEY 5 53— J7 HHE AR AN T I A g2
FUARA , 0728 1 ARl Y B G R K S SR R TR VE )
(73 B 3E T b A Y /N PR B I b I R Y 2

TURE s vh 24 TR SR AR R HAHRURE A fiE
FEZTHHNR, HASSTREFEE SRR
N, C/N LA At E 28 RIS, X 26 14 1) T
FITE Y10 53 A (BRRAR, 20025 Lin et al., 2006) ,
JER 7 73 9 478 26 A1

& % x M

MR ae  TERE. 2004, A TRZEMA A, dUat: B Ral, 114
-116.

BEJG A, TR R, NS AR 2003, AR ZE A R AR A D RS R AR U
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