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MR, R R B R Jr 2 — P Qian
aie VRIS o PR A 25 00 L P B HLRR
WERINT 16% ~ 44%, H=MH/NELE S T
(14 - M B R B 55 IR T 50%, it e
KBNS | PR BRI — i ROR RS e A 4
FCTR . 2R T A A B BRI T 121.63%
49.23% 1 31.86%. A1 bel A= L AN Tl ik 1
HER M RACRA TR 8D, Rl B I )
HAEXTIR A SR Bl B A R AR A R

A5 R FH A e R B 50 A AR R EOR B O
K, BRUTHO - R A R SR i . T, 14
SRRSO B s, DU A SRl 1 R Ak 39 ek
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1 #REFZE

1.1 Atk

RIET 2015 45 10 A ~ 2016 4 11 AfEILARA
M &S T W LA AT R S R I (37° 217 N, 1200 74/
E) #Ef7, FEFEERIR 105 ~ 11°C, £4E=10C,
AROBUE N 3858.7°C, JoFEMI 170 ~ 180 d, 4
Rk 750 mm LR o SRR L0+, R
124F, BRATHE 3 mx4 m, 840 Bk/hm’, bl M
IR, R ARUCHRRE (RE W L), K
0 ~ 40 cm T2 FEAIL AR Ny : pH 4.50, AP
9.09 g/kg, mfE A 1024 mg/kg, B Rk 53.4 mg/kg,
AL 215.0 mg/kg, SCHLIEFS 1.296 g/kg, SCHLIE
B 0.189 g/ke.,

M M R R A K (YA R SE
Ca0=85.0%) . fL2=HIERPER (WEFRELEY
HEAL A BR 2> 7] $2 4k, Ca0 =35.0%, MgO = 8.0%,
pH 8.5 ~ 11.0, 1.0 ~ 4.5 mm K. Jif =80.0%) . JF
PR S R BT (Ll 2R B0 s A e 5 BRe A A
FRZS A HE AL, pH 9.0 ~ 11.0. A HLIFE = 60%. JF
R = 60%. K,0=10%) FIAEYAHIE (G H
TR AR A R, EAR R, A ROE
W=210lg, AHLT=65%), EHM (15-15-15)
MEAME (17-8-15) ¥R ARMEE (WG ) B
PR w] B2 s 20 A LI (A AL = 45%,
N+P,05+K,0 = 5% ) 1 1L 7R S5 I A= YR R4y A PR
N r A

Sl A R R BRUE B (Vadpia myuros ) ,
A E—4E 9 AJEF) 10 A ), &R H 22.5
kg/hm®, &R 2R IR, T4 Ry, oAy

B REAME 50 em A4 o REFIRDEE BEP RF T 5
MYMRAE), FERRKRSHAE R R, &5 H
PR E L, RIEEUE, BiEFFS . TR
6 Ay B82S, JTCHNIFE,
1.2 R

KA XAR B, DU A 8 35 o &
X ANt R3PS (CK) . A=A K (QL) . fk
2 RPN (KB) . AR RS 3R 350 (SC)
MAYA PR (BOM); LIREWE# (CT) 54
B O(GR) MEIX, % 10 MhRE: (1) At 15
WHEF + W #E (CK-CT ) ; (2) Aits + 388 #LF] +
4B (CK-GR); (3) A4 A1 K + 3 #F (QL-CT) ;
(4) A=A K + £ (QL-GR ) ; (5) fb2f+
F + V5 (KB-CT); (6) fb2F HHEEEF] + 4= 5
(KB-GR); (7) JEHERZE HEHEER] + 758 (SC-
CT); (8) BEHEMRZE BN + 4£5 (SC-GR) ;
(9) WAL + H#E (BOM-CT); (10) EWH
HUAE + £ 5 (BOM=GR ), Hor A= £k Filfk 24 + 3
JHER RSN 1500 ke/hm®, 7E2814F 3 H Pl A:
AR A - R B R S AR A, AP
Je AR 5 AR HILIE R R R - e B
SR S ke/tk, SRR, HE R
20 emo REN AL BRI BRI 9 BRI —
WHEE, EHE 3K,

it AT e HE Y b R VAT AR AR SR
Ja (10 ~ 11 7)) Jideie. Z48H0 (15-15-15) 1.5
ke/Fk, AAHLAL 10.0 kg/Fk; WRAESEM 2] (3 A
) B—UaBiE: ZANE (15-15-15) 15 kgtk, 4
3¢ 37.5 vhm®; RAW (6 AIRE 7 A1)
YGEAE. AR (17-8-15) 1.5 ke/kk, FEAE B
JIES 4 it AL T 2 B S SR T 50 ~ 60 em Ab4E
TERIBEYI A 20 em ZEAT IHIAZ 5 ~ 6 4%, 4-3%
NARE AL, 7RI SHE . S8
A HER B, Sels RSP R RBIT, MG,
Fmb ¥ BE R WA, JRSE, Bk, & AbFRAY B
B9 B B IR FE A B AR A H R 45 B it 5 Y
Hge RS IR R — K
1.3 HEACRES I E

SES R K EIE . T 2016 4510 H 9 H—
MR S, 45 /MK 77 1 LA SE PR 2o
HONE, BEASARPEGEE 3 BRA, 43 AR L
o T ZREPLEER 10 A FURARE, TR,
FRELJG2EAH, ML =AM R A g ir
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Y (ATAGO RX-5000 o ) i 5 55 5 i 0T 375 4k [
JEH, NaOH H ORI 2 325 00 e 2 S v i) ] i 1R
2, 6— Iy HE My AN E I e SRS Ve 19
= (18]
=EN o

T IERE SRS ME: T 2016 4F LSRN
PEAT HHEEORE, SR L4 (D=4 em) TERE T
1~ 1.5 m yi [l P 3kt FF it S50 457 B ML 16 R 5 A4~ A,
HLO ~ 40 em 9 H A, 8 HAE SRR S Ja il 1] 5256
FHOPT, fFHANRTE, 4300 2 F10.25 mm
T PRAE I . 3 pH SR FHFEZ AT Sartorius R JE
TF PB-10 W% ;A3 HILJ5T SR FH 75 48 R 490 410 Jin 44 3 u
;5 B R PR O D s A RUOBER F AR
Petadkillog s SRR R BRI . KB RE.
e o

R ROoRE B R TR S RIE: T 2016
A7 AhA), BEALR A A K e i R
SERENT L BERTE S0 F i A ] S8 = LA
105°C A 30 min, 80CHLTEIHE, M FHAIHEE
FEPLBS WERL G R, 1 A 28 H,S0,-H,0, TH &, 4
ARAULRE R, 2R AHHEE LA, &
PR DR 0 R AT . BEL L AT
B, ARSI - Rk L,
1.4 Hdmabs

IR HAE AL R F Excel 2010 44, FFH SAS
8.0 BT R4 2R FHRUR 28 43 B 7 ik A 7 25 57 b 25
J3Mr B ANOVA J5 2243 #r; K Sigmaplot 12.0 47
YE

2 HBREHH

2.1 SRR B R A B A SR S

- 5 3 B RN A B AR A N SR T A
22 BAE M, Horp oKt 3R BRI Y CK-CT Al
CK-GR Zb By s e ik (3% 1), SR L5850
FEF) CK 4b BEAH b, SC. BOM, QL fl KB # i &
P TR R, H QL M KB i, 8 CK W3
BOmT 12.9% 1 12.0%, {H SC 1 BOM 2 [d] L J%
QL 1 KB Z [A] By = 5 JC b 5 22 5. GR Ml CT %1
FRER P EEA BT, QL-CT ALY ™= &
% BOM=CT. SC—CT F1 CK—-CT 4b 38 43 1] ' & 18 hn
T 52%. 4.4% M1 13.5%, KB-GR At 3 1 7= & %
KB-CT #1 CK-GR 73 5! . Z 34 1 7.5% #116.5%
SR B AN A B AR SRS Y R A B

ZHAEM, SC. QL Fl KB AbFH A T CK b3
BEWI 6.0% ~ 8.5%, GR IR CT AL I &1
T 12.3%,

x1 TERAEFNMEEEETHEREMNARE

b F% HORE ‘CK/CK—CT
(t/hm®) (g) B (%)
a CK 76.7¢ 250.3b —
L 86.6a 271.7a 129
KB 85.9a 265.3a 12.0
sc 83.0b 267.7a 8.2
BOM 83.8h 261.7ab 9.3
b cT 82.9a 248.1b —
GR 83.5a 278.5a —
axb CK-CT 77.1e 237.5d —
CK-GR 76.4e 263.0bc -0.9
QL-CT 87.5ab 271.3ab 8.7
QL-GR 85.8bhe 272.0ab 7.6
KB-CT 82.8d 245.7cd 7.9
KB-GR 89.0a 285.0ab 9.6
SC-CT 83.8cd 245.3cd 8.9
SC-GR 82.1d 290.0a 9.3
BOM-CT 83.2cd 240.7cd 7.3
BOM-GR 84.5cd 282.7ab 9.9
P a <0.0001 0.0368 —
b 0.1468 <0.0001 —
axb 0.0008 0.0195 —

VEe AU a (ORI LA, b QA R
TR SIS bRA R IR/ TR R AL A 25 5 1 %
(P<0.05), T,
2.2 ISR AR B RSP i B 5

- SR PR A A P S SR A TV M [
M Ve FREAEDENLEAEMN (F£2), QLA
B Al PR EDE W) & & i IR, % CK. SC Fl BOM i
FEW T 47% ~ 7.5%; SC-GR 4k BRI Al 175 1 [
W& B, B CK-CT Fl SC—CT &b 3 43 51|
FEHOM T 14.9% f18.6%. SC. BOM, QL il KB 4b
PRI Ve Fra ¥4 CK AR PR 3 T B 34w, Ho
SC-GR B H A b B4 B 52 5. 5 CT Ab A
b, GRACHEEIRIEMEREIEY) . Ve AR L2 i
FHEINT 9.8% . 16.1% F1 8.2%.
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®2 TEEABEANMAEEEETHERRR

2.3 HEVHBRAIE B AR R pH FIFRI>

s AT Voo TIRER L Sp A0
2 23 2 CHE- o AN /,
BIEY (%) (mehkg) (%) SRR R A B AT I AL A R A
a CK 12.9ab 120.8h 03492 36.9a i, FL 390 pH AR A HAE (#£3), QL.
QL 12.3c 14922 0.342a  36.0a KB 1 BOM 4b # (%) pH # CK & & 3 n 17 9.9% ~
KB 12.5he 147.6a 03452 36.4a 12.6%, % SCACFRIE ZEIN T 4.6% ~ 7.1%; SC
SC 133a 14720 03552 37.6a CK i pH & & 31 7 5.1%. GR 4b # () pH % CT
BOM  12.9ab 1367a  0342a 37.8a BEREMT 91%, 1E& L LI CK-CT 1Y pH #x%
b cr 12.2b 12086 03452 35.5h %, HAKCE M) pH 1538 T B & # 5. SC Al
CR 13.4a 1507a 03481 38.4a BOM At FERY AP CK BEHE 5 1 14.3% Hl
axb  CK-CT  12.1e 101.8e 0337a  35.9a 18.4%, QL5 CK 4k P 2 [i] JF R A 3% 2 5= GR
CK-GR  13.7ab 139.8¢ 0.360a  38.0a ACT Ab i 25 42 55 T 12.9%, SC Fl BOM 4b # 4%
QL-CT  1LIf 149.6he  0335a  33.2¢ CK b3 500 1 £l U & 5, 117 BOM
1A sl ok i i sty AR A 2 - R
QL-GR  13.5ahe 1487hc  0.349a  38.8a ﬁﬁmﬁﬂ@%ﬂ@)‘f%} AT CKAH %*ﬁﬁ%l
N 2 B = ol A~ EL
KB-CT  123de 1447hc  0360b  34.1hc . Gfiﬁ CT ﬁ?gia /j]\l]jiiﬁjﬂmfﬁﬂﬁ e, i
KB-GR  12.8cde 150.5h 0.330a  38.7a RRICE %ﬁ;ﬁﬂﬁ” G ii% WIS :
2.4 HEERBERAA R EAEXS I B SPAD {ELAY 2R
SC-CT 12.8 de 129.1d 0347a  36.8a AR, e
wor 1 s - AN T = S99 B ) RN AR 5 T IR SR R
h ' o SPAD i 5 CK-CT &b B 2% 5 & % ( & 1), CK-CT
BOM-CT  12.8bed 124.2d 03432 37.4a o N -
b PR SPAD fH fe A1k, HiAx 25 b FRA I W21 fn T
BOM-GR 13.0cde 149.3bc 0.340a  38.2a 49% ~ 11.4%. Tj__‘: *H lﬁ] E/‘J j:j%iﬁﬂ }E ?ﬂl ( SC. BOM.
P a 0.0106 0.0002 07948  0.2347 OL FiIKB) 4b B, GR 5 CT [l # SPAD {if G & 2
b <0.0001 <0.0001 0.6588 0.0002 %%‘ , m—]‘ﬂ%:{?ﬁﬂu iiﬁiﬁ EE%IJ E/‘J CK-GR ALI\}E E"J [H‘ }5{
axb 0.0038 0.0020 02579  0.0689 SPAD i CK—CT ZMFAE3] T 5 2 ey
x3 HEREFNMEEEETNLE pH IFLEE
Qb pH FHHLUR (g/ke) WA (mghkg)  AREE (mghkg)  HAET (mgkg)
a CK 4.53¢ 9.8d 86.1¢ 56.0¢ 243.4be
oL 5.0la 10.3¢ed 112.3h 59.8he 275.6a
KB 5.10a 10.6be 97.0¢ 67.7a 252.2h
sC 4.76h 11.2ab 112.5ab 63.3ab 254.6ab
BOM 4.98a 11.6a 126.2a 53.6¢ 223.5¢
b cr 4.72h 10.1h 102.2h 61.1a 239.9a
GR 5.15a 11.4a 111.4a 59.1 a 259.9a
axb CK-CT 4.20e 9.2f 73.7¢ 56.8bed 255.1abe
CK-GR 4.85¢ 10.5¢cde 98.5¢cd 55.0cd 231.7bed
QL-CT 4.84c 9.8ef 108.7bed 63.3abe 267.7ab
OL-GR 5.17a 10.8cd 115.9abe 56.4bed 283.5a
KB-CT 5.03abe 10.1de 93.1d 70.1a 220.8bed
KB-GR 5.17a 11.1be 100.8¢d 65.3ab 283.7a
SC-CT 4.46d 10.5¢cde 103.2bcd 61.0abced 247 .8abcd
SC-GR 5.06abe 11.9ab 121.7ab 65.6ab 261.4abe
BOM-CT 5.08ab 10.7¢d 132.2a 54.1d 208.0d
BOM-GR 4.89be 12.5a 120.2ab 53.1d 239.1bed
PE a <0.0001 0.0009 0.0007 0.0076 0.0039
b <0.0001 <0.0001 0.0408 0.3408 0.3408
axb 0.0010 0.6084 0.1047 0.4736 0.4736
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O B E (K 2), BOM-CT 2B 2 A &
0 T KB-GR ACERAS3 T 253, i H A4 A B )
. Z AR E, CK-CT A1 KB-CT 40 F 4 i - 4 i &
65 1 Labo abe b oo %o B RIRAR: R CK-GRALEISh, SC-GR AbFR R H A b
ol & < i 11 N jr FRAY A i RN T 182% ~ 62.5%. SC-GR
g RO F 44 A BOM-GR oM HL At b 3 i %
B s BEINT 12.4% ~ 39.7%, SC-GRAb¥H & 4% & 1 it
F A R85 B Bk BOM-GR A1 QL-GR 4b 3
50 - () 4 S A, 45 AR BTG i S 22 5% . QL-CT
b T Y 4B S QL-GR 11 BOM-GR [ 4h iy Hi4x
® T R c%%\@z, Ab 8 8 BN T 21.3%~65.5%. QL-CT. SC—CT Al
S BOM-GR AbHf {1 44 A fik e CK-CT 435 24 i 1
A 20.4% . 19.6% H1 18.9%. SC-GR. BOM-GR. QL-GR
B LREEATEREETHRER SPAD E FI KB-GR Ak 34 11 4= 4 77 ik ¢ CK-CT il CK-GR b
T AFFREFRORA AR 22 5 % (P<0.05), A, }EE%‘I}%{E‘ET 16.1% ~ 29.9%. CK-GR % CK-CT 4b
2.5 SEPHERIAAE B AR B SR C R SR PR A O B AN T 37.6%, A% AbEEIR] A H
IR R R AEXSE R SR OCR S @RS EREENER.
3.0 0.5 1.6
ab a a
. al al 0.4 al a
,.\24 ab o b ab . b ab b b od cde {» = 1.2 b  bed ab
®18 ‘} A R 03F de R cde S . bedede & 4o I cde |1 cde
~ ~ ~ 0.8
ﬁll ﬁ 0.2 %
0.6 0.1 0.4
0.0 0.0 ]
1.2 - a 1.2
{» b —ia— a ab 240 a a
Ao.9 by o | b b A0.9 be [ cdecde % bb [, @0 ab ab
® b < 2180
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0.3 0.3 6ol
0.0 0.0 . ! 0
80 150 40 ¢
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Pao Eo B0
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20 H H 10
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2.6 FHRNEIIHT AL B B

XPSPR L A A M AT AR G
PO, KB HER pH A S SR A e
BERIEMHKKR (F24), R Ve FH 1
9 pH . AL, BB R RO 5 0 25 Y TE AR G
KA MR CA LA P R B B IEAE R R
ML, R pH L A AL AR A S 0
LA Z R RO I Ve S i, AHLEOA]
SRR IR L .

R4 IRUFERSERTE. RROBXESH

] BN

s , . Ve [T 2 Lt
EipZ7] FEMR
pH 04747 0324 0.131 0.657" 0257
BHLR 0.289 0.495 0.005 05777 0487

AR 0337 0.304 0.002 0.429 0.288
R 0.287
A 0411
TE: * Fl e S RIFORTE 0.05 F10.01 KF F W EHG,

SRR PR E SR OT R S T LU RS R )
RGBT, [ AL o - 38 1y B o 7 A — 2 B L st
ROE, I HAS PRI 7 Z A B DR AT
WEAEARZ BE SR OCR N TS UL EE AN T,
RV ZEXT i BB SRR AT B (5.
MRS T R AEAE >1 89U, L nl BB 4 4> 32
5, BT TTERRIA 75.4%, REE BT Sk 9 -4
PREIFGAIE . IWEN TRl LA, H—

RS MHRAEEFTEHNERS W

-0.229 0.180 0.386 -0.339

-0.057 -0.161 0.229 0.111

A Fl F2 F3 F4
g -0.3079 0.2358 0.4567 0.4014
e 0.4226 -0.1243 0.3522 0.2134
GG 0.5146 0.0317 0.2970 -0.6565
e 0.3494 0.4202 -0.2231 -0.2841
B 0.0755 0.5713 0.0461 0.1079
i -0.3549 0.2998 -0.3121 0.3690
KN 0.2491 0.5062 -0.1400 0.0837
£t -0.2257 0.2338 0.6377 -0.2159
AR 0.3085 -0.1557 -0.6011 0.7120
FHIEA 2.6154 1.6925 1.4607 1.0171
FHR 29.06 18.81 16.23 11.30
(%)
Hilviik  29.06 47.87 64.10 75.40
(%)

F T F1 BB R S 29.06%, & DL RIA 80
REFEMEFITER T I FHF F2 RiformiR
h 47.87%, Ik AR Y OE ) R R A
B REMAES; 5= FNTF3 EifFsmRk
64.10%, VIS5EF4E 0 FEIE M EHE T 4
FHF F4 Bt oimkR ] ik 75.40%, 44 1E ) G
K,

3 1tig

3.0 S B A A B VRN L pH RIS SR TR
1 50

+ 3R LR 3R 1 R, O
RS THIW FM (0 2  2 5 E pH T Rt 7 00, R
el ST A 1) T i PR 2K 0 e it UM 3 k-
e R NH, 2o A PE I P A R 1Y, S
HpH FEA% 0 ZEASIRIR SR eI B 4
AROBAR S pH A, I BRI B R B AE
HAEM (F2), HETFEKNERRANASSAHK
iy Re R R P RER, KA — R
JRIEHERS 5 R RS B T A R, TR AERS
MIE AL G A 2 P WU S A R
MEFRICE, DRI MEYIGTE, B+ ep
AR, 6 it A LA R ) 2 R e T
pH FAAPLE & &, dEmddm rR_mm =g, X5
PhEEAE T B — B, AR S L B A
MU g CK AR B 380 T 14.3%, HoAHA
A ZE RN KT 5 EREY, "TLUAER
B HLBRIEHNFE I A HLT &R DL ABRSE T s
b BRI EIN T L R A R A R i, B
JE R AT GEJE R OA AR R v DA 2 R v 3 e )
O ANEE, PRI 1 BRI S . R
Pl A= R AR H AL S A RO R Z —, BEBREAIL
e WO AL R, PR LA HLaKk AN
Feorrar, AR A R AR SR T 1% pH
AR R & a, EEEON RSP R
FLBREE, mesE R 2, IR RAE 6
i FSRM 22, XA ROk T 5 1R oK g
A, 1 A 28 AW it R s T 809 /N
{07, PR E N TR A
3.2 SR B R A A R R P A TR Y
A

SELR B A K AR T AR A, IR
AL B R R B DA G, %0
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e (23 R o 30 - S 000 R A% AT A0k 3 AR e 38
ZERE L PR AR R B 2P R, i
H 2 - R PR A e Pt & 18 pH,  HE T4 = AR
MU RN B BREE A Y TR it
SRR L SR B R DU T AL, R
T/NERSERA R AR, 4% R R Y
REA AR PSSR 7, JEAERT AT 5ER &
BLRE A A B = A W S AR BAEH (R 1), W7
FUE TR AR AT . AR S R, AN
AT DIAR HESE IR AR A A ot . AR %, A REHY
ooy FLHRAH 0 55 O RE 7, A0 v 4 it - S99 B )
AR B A0 T S SR I SR T R i
(K 2), FFERSRAIAETEFRIE YR Ve J7 HiA 15
FASHAEH, I AR ESS P 0 253 m 1 2R
SER AT Ve B (R2). BIARR £
P R 70 AR B AL PR CK-CT Ab F1 I 300 7
SERIE Y SPAD i, 5 TEIREEER. K
A ERENS A ROt IR = SR H 3 R T R S Rt
SERGRIENE Y I T R B, A R A A
LG RES TN TIRENT (£5), X0l
A S SRR R AU A s B R A
BEAb IR E R pH, AT E RIS R Ve
Eh, APUTSRSHE R LA Ve SRS IAC,

4 Hig

- A L TR0 A B 1 SR 7 e R A
Fifetn B W 0 A8 BAE . it A R 3R] A
AP P N AL PR N T 8.2% ~ 12.9%;
Xib 0] v T M) A Ve 5 &, SC-GR # CK-CT
REFRARE T R AR R R T
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Effects of soil conditioner and growing grass on yield and soil chemical properties in orchard acidic soils

SUN Yao', MA Jin-zhao™, FU Guo-hai’", ZHANG Pei-ping', MA Rong-hui*, SUN Jing-kuan’, DONG Kai-kai’
(1. Yantai Agricultural Extension Center, Yantai Shandong 264000; 2. Shandong Provincial Key Laboratory of Eco-
Environmental Science for Yellow River Delta, Binzhou University, Binzhou Shandong 256603; 3. National Agricultural
Technology Extension and Service Center, Beijing 100125; 4. Soil and Fertilizer Station of Shandong Province, Jinan
Shandong 250100 )

Abstract: Soil conditioners and interplanting grass in orchard play important roles for improving soil quality, apple yield and
fruit quality. A field experiment with different types of soil conditioners and growing grass was carried out in this research
using a split-plot design to study on the interaction effects, in which the type of soil conditioner was the main plot and the
grass was subplot. The experiment consisted of five soil conditioner treatments, including no soil conditioner ( CK ), quick
lime ( QL ), chemical soil conditioner ( KB ), humic acid soil conditioner ( SC ), and biological organic fertilizer ( BOM ) ,
in combination with two grass treatments including clear tillage ( CT ) and growing grass (GR ), a total of 10 treatments.
The results indicated that there were significant interactions between soil conditioner and grass on the yield, soluble solids and
vitamin C content of apple. The apple yield and vitamin C contents in SC and BOM treatments were increased significantly
compared with CK treatment and the soluble solids, vitamin C contents and solid acid ratio in GR treatment were significant
higher than in CT treatment. The soil conditioner treatments significantly improved the soil pH by 5.1% ~ 12.6% than
CK treatment, and the pH of GR also was 9.1% higher than CT treatment, evidencing a clear interaction between soil
conditioner and growing grass. For soil organic matter and alkaline nitrogen, SC and BOM treatments were significant higher
than CK treatment, and GR was higher than CT. BOM-GR treatment increased significantly SPAD value, total nitrogen,
total calcium and total magnesium contents of apple leaves, compared with KB-GR treatment. The total phosphorus and total
potassium in SC-GR was higher than in QL-GR and KB-GR treatments. Consequently, the application of soil conditioner
and growing grass in orchard could not only improve the soil quality, but also increased the yield and fruit quality.

Key words: apple; acidified soil; soil conditioner; growing grass; soil properties; yield; fruit quality



