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Fig.8 The effects of grasses on organic matter in soil

3 ¥ #®
3.1 METXERELRER
MEGHESR I HEERR, SKERRT. T
KEmEpAEREN, HAMERDT L RER. K
HFENBENMEELEEEENEREARM T LR
BIFE WML R, + 2B, XA AR K
BEIRATRBEXAM XRXRFRALAREE
RAEEERBTEN, AHEMFHX L RERTE
R EXKHE, MHPER 0~ 10 cm 10 ~ 20
mH T EEKERFAMENBEHRRET 4.19%
~6.29%M4% ~5.4% , XM B LHRERBEX
BEEEENEY, BRUARRERH EXFETRH,
ARARERFEXKSI RS FLHSKER
B XA RE TR RRAXMERR
A e,

A, REMEERE I REIRE. BE.®
B A LR NUe) pUT) KI8T b 55
YREMEG L% oH H2THEHM), mHAX
ENHEYRAMERARER, AHETHRER
RS SEHEAK AILASEVHER
32.4%;BREASORRER, L WP L NEH
NHAEGSUNEST 17.4% ~27.5% 1 189.3%
ST 1% XSV SR EARE LXK ERRFR
EX e NgEMMAad BB M 1.0~
LIS, TRGHEX P.K B HIESANR
R B R PR 28 % R K SR 1%, AR
BHRARR . BARNER, KBLRELEpH T
BB NENERP.£P. HHAABHEN

M. XTHESERRESFRERRN GBI RBE
EETHEREDEHSHEEL BNEHRES
WHHERELERBEMED T RPN FE,

TP EUESREBRUER I TRAABERERSH B
342,
32 BEMEEREREMESARRUNEELE

KEHRXRY EHEEWIBEHMEER
. ZoRSEM ¥ RAMENR AN, BEEEL
PHMERKXTFA=M , WME=EL NWERXT
BEE HEWAE HFEXEN2P.2KERS
EHEERAREY, XEAXE - EHHRE
WCHELF R, WA R — B, B A
MEM-—SFELBREFENO=MN, LB NPKH
MEESELR MADHESESHERELER
S PBERT AL HBRHETRE MRS, B
AREBREHHEGHRRERERN L ERERR
R, REEERENREATRFEELER. EXR
=2 E B RIEE T X —5it, W& EY
HEHEN LK ERUNERKEERS LK
( Stylosanthes guianensias ) JEH 111#& & ( Desmodium in-
onum) MA=ZHH LR PRERPHIRLIR
%, %8 B B ( Melinis minutiflora) B E EMBIEE
( Alysicarpus vaginalis ) {9 1382 PHA K P H IR
1THER.

Ty, b B %+ 39 A9 B2 v b B B R R T 7 R
Rt BEEMERAL . TREPIEEIFEHE
HAEReRE HERO0~20 e m FEELH pH E
ETFE#X,20 ~ 40 cm + 2 pH {H NI BS & T #
ot Mk E R ERE T 0~9 cm
+ B W EH pH{E,0~20 cm 2 T3 pH K
FHEELH, Fet, EEBEN L8 N P.XWELH
PEN, EHPEAREFEHF0~20cm £EL N,
2P KR S5HBEMALSHNER 0.03 g/kg.0.04
g/kg.0.02 g/kg, T 20~ 40 em £ EL N. 2 P. 2K
SR BMEEM,0~20 cm L EMHME NER



BaM

SEEF . F7 () AR W] B R 4 SR B + A O o 151

NEXKSERHQEEL 2 -~40 e KIZ, &

MREPOET RESELMFE IR EE

¥5H0-10cm RELRWHE N. £ N, 2 PRAEL

=0 FEEFEKO0-10em TRAEVFABEER 10

~Wem K, BUEABERE BEF EEF 4=

W EASHKNER PASHMEEFHEME N2

NOBS EEAREY ASHA T WANK, 2

ERAL.O=H 10-20em THREE NEMIBE

H0-10em/M2ENWRZ. REFH. TEREE

BRENREREM BN LR EB KB E

BTERN,. SREETUER, £%# NEFE

BERAMAETREEEOER FREARERR

AHRR EHEXELRNEHR . HRRNP.K

ESMUEEARRNEEANE B3 - @,k

FHEAGBX, EEELMKIMHES LA

BRERRESKSNES MELEEERREDR

WwmUE MENBRESUHD, SERBRE

Bas”, AN, PESEERERENLTER

R AKHSHAERNSEREHERST,

EMNER—-FER T EENER G, WX E

FERRMEIEEKOFETHRHD, EXFH

RF BBEUEHRYAASELA EHBLRA

MERLHBR LASE—ZHREG ARERER

HeEEHIENREFARE Ry THBRE

HEFAEFHEEREA, FHik, mEs KRR

WHEEBLNEED ., A TFARBRRATFR

SRS+ EEFEREX . EE2HE RARAX

TESS N BIOCEBERNBHNER X

BETRESRNEANAAR E/H NN BEREN

EHEHEHSH A=HERETCEMNDRESE,X

BEMANNEEIE R, TUARKBREZIENE

EHMATHBRERE, FESMTE 20 em 22U

N BEeHSRRAEM LKA ES . EHEHTR

BRHARENAE. ARERUEE HRLET,

EFRRAN T EAEEIK. A EEE /b, SKEN

. B, t R ES P P HIES RN,

EBE. FAEHMER+REHHERTR, DEE

MHEBEAREERER A= G=200KZ, M

BFR BEFEHE, BB AREHGRBYEHE

S5REKERRESBME X, UM ETEMHEH

Bt R AR Fi#—FHE,

3.3 BRAHEEANEEAS. . TH—RE—ER
HEEFRESMA
BRRAZHFRSETREHRER LSRN L#

BANEERN BRSO EE—SNERR

HER,5HAHREgLEEN RHARHAHRSE

R BME, 764 F R R A E X+ B
HMERRE, A SH S RS R R N,
PXHBEFE® . BHEHH N, MEK P,
K #1% F 3 g (2] ;WEEO0~60 cm +MEeENEHE
BAR . MENSRBED L ARRAESRERR
FEASHERREH. S NAS, T2 K.P R
BN ENKPAEETh. HBENTE BEH
BRBPXGAR AMEEHERE, RNER, &
HEEHERES pHEER LA
4% A0 0 BR R R U10-3) | B S HEAS b + 38 pH {H e
EHCTE)M S.1 EABS.S RS
0 pH B FREA S AXTRE L
—H BERKFSSROMMHESEHTE L py
EARABD, Eig, PR LR R T WA R
HEERE.

EEFTR EM B LERNSBEEHE
RHEKAHEERE. FABEAABENES
A ARHEYSABENEARR. RERER
BX,SEFEEZ RRNEAREES, RER
BREEN FEEAMENEHRRES. HER,
MRMEHEEYE=H AEE B4 BHR.B
$E KEEES M OHTREME ERMH L5
CHAEMTR ERTHRNER T ET G,
Bt ERNEEATESTHUBTHRR YR
EREFR M REEANNE, AERFHEHE
L AGERAMNKE(EEEE CLEES)TEE
BAFHREKLREHWER, MEXLHFESR
B0 THELRER BOAKAESE GAetalT
BTN, EBRNEE R FERF KK
BHNERH M= DHSS, AHEMIATRER
£ BB A BETEE TR,

L ES & ¥

[1) I, BN ABLFREED LE4ARARAR]. +
B AR B , 2005, 28(4) :120-126.

[2] RBN.pxA, BHE. 5 REAZEEEPALER(I]. Hd
F4£,2010,27(7) . 154-159.

(3] M, BEK &L ABEER %M 00 F 080 GE R
(1) FEREBYSFIM 2005,19(2) 7680,

[0) EEEF.FEE,. M A RAHLEEFR2ALNANFERR
FMI]. T 5B X e b BT ,2007,25(6) - 189-192.

[5] Z28 %/ Z . a58. % IAHIERPERBERX L
myEH RN . FER 2, 2008 ,41(7):2070-2076.

(6] REM.ZL4H XtBFARBYRALEIHLAKIHEN
(3] EH R 2000,33¢3) 481484,

[7) F&H PRE AR F EIEFRANMNERRRE
WP ()] B dp 4R . 2008,17(2):92-96.

[8) REE MR $E2.F XIRFAXREEERNEY L



52 FEBRKLHFR 530%

HHEER KSR RHER[)]. 1N 2003, (1):25-27. (21) Z48 % . 288H.F. RiMFAERERAFEE LN
(9] Z=2H.@UH.K E ALRASHARREEENRENT W) 2R ,2007,34(2) :477-480,
FEm(]]. &R ,2009.17(5) :615-620. (22] WS, RS 08 F R0 4 I W Fh R R A
[10] BOHE KT H ERR, % 2aRRAKETARIFRER RS AR R ()], M 535, 2000,9(1) ;4244
[3]. K -+ 47 #9 ,2004,11(1) :101-105. [23] EHE RELEHMOFIRO] LT RR,1991,(3):34-37.
1] BXa. LR BHEX FEMARARSHIBFEREXS [24) W% WEEABEEEGREHE L RERRINER
Stmrm)) EEH,2011,19(1):79-63. [J]. R854 ,2000,17(1) :27-30.
(12] Z28.%r € 840, %5 XL WARMERBERIN TN [25] fo##% HEMA Z0HE. 5 ARERE SN FREMRRE +
ke W3] AR, 2007,15(1) :76-81. WEARRLEREBE])]. TaH VIR, 2005,1(4):
(13) %2BF.W HEAR S TEEXVAREPHARENR 45-48,
KB BFIEI]. vt R, 2000, (6) :15-16. (26] BiBd. kaWiasBHERLSHENER] . BLZER,
[14] ¥, BERH AALECE L EREFARKERL)E 1988,15(2):93-98.
BEABR(]] FRERRLHHR,2001,19(1):26-32. {27] % @ EUK ASARERREHHGETERERLYRH
{151 Mikulas J. Controlled natural green caver in viticulture in sandy sail FE(N]. AR, 1995,15(4) :413-419.
[11. Obstbau - Weinbau, 1996,33:205-206. (28] WAL RELARRFMHLEALERNFARIBEREU].
[16) BT, BOE BA%, & RELEMHRP2RELNESH BB R 4 ,2005,(2) :37-38.
A RERGER ). BRI KE¥IH, 19%,25(4) :429- [200 ¢ W FHF ARKAAREENEARNIHATFE RN
432. PRI . P B SRR ,1986,(4):20-22.
[17) BT ERALBEE HEEEERDBLS ] INILHHE, [30] ZFEF,EXA NBL, S HEBLEERENESANNR
2002,19(4) :38-39. [1}. & B¥ %= ,1997,16(6) :6-11.
[18] 2BV 463 ARSUXREENMRRBRRESREMN (31 % % B8 ¥R, ¥ TA4ENHHELEENNE
B3] WA Rk K %% ,2000,20(3) :259-261. W] Rk TRF R, 2004, 20038 F)) - 116-119.
{19]) #B%.T %% % % ¥RENAGTALHRIENRR [32] WKME . EG% REGETRFRERI). WKRREXFEE
BFEE[)]. R B ,1989,6(1):48-51, #,1999,30(2) : 186-192.
[20] HH% HHeEx M RAREEEAWRI).PEARRE, [33] B 9, 70%.CE%. 5 IRFeEERETRENES
2001, (1):20. )] BT, 1994,14(3) : 249254,

Effects of different grasses between rows of apple trees on soil
characteristics of 1-year-old orchard

KOU Jian-cun', YANG Wen-quan’, CHENG Guo-ting®, HAN Ming-yv’
(1. College of Animal Science and Techrology , Northwest A & F University, Yangling , Sh i 712100, China;
2. College of Life Science, Northwest A & F University, Yangling , Shaanzi 712100, China;
3. College of Horticulture, Northwest A & F Universisy , Yangling , Shaonsi 712100, China)

Abstract: An experiment was conducted to study the effect of the orchard-grown grasses, planted between the the
rows of apple tree in the spring of the 1-year-old apple orchard, on soil temperature, soil water content, pH, organic
matter, nitrogen (N) content, phosphorus (P) content, kalium (K) content in October. The clean soil was taken as the
control. The results showed that there was a decrease of soil temperature and its daily variance in summer. And soil pH
decreased while soil water content, available N and P, total N and P, and organic matter increased. However, available
and total K did not change significantly with the exception of available K of soil Trifolium pratense grew in. Furthenmore,
the effects of grasses on soil fertility varied from its depths, The effect on O ~ 10 cm soil layer was consitent with that on
10 ~ 20 em for Dichondra repens on soil N and P, Cynodon dactylon and Festuca rubra on organic matter. The effect on
0 ~ 10 cm was more than 10 ~ 20 ¢m for Lolium perenne, Cynodon dactylon., Festuca rubra on soil available N, total N
and P, and Trifolium pratense, Festuca rubra on organic matter. But, it reversed for Lolium perenne, Festuca arundi-
nacea, Festuca rubra, Trifolium pretense, Trifolium repens on available P, Trifolium pretense, Festuca arundinacea on
available and total N, Dichondra repens, Lolium perenne, Trifolium repens on the soil organic matter. And for Trifolium
repens, the incresse of the 10 ~20 cm available N was more than 0 ~ 10 em, but tetal N reversed. At the same time,
different grasses had various effects on soil. Dichondra repens was most efficient to improve soil fertility, Trifolium repens
and Trifolium pretense followed while Cynodon dactylon and Festuca arundinacea was the lest. In cenclusion, the or-
chard-grown grasses can improve soil fertility, and the species of grass was the key factor for the efficiency.

Keywords: grass-grown orchard; apple tree; grass species; soil fentility



