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238.12mg kg™', pH 7.61, 0~20 cm, 20 ~40 cm
40 ~ 60 ecm T EAH I N1.14, 1.28F11.40 g
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Table 1  Growth of apple trees relative to treatment

S B R R EiER NS
Qb3 HLIE L
Fresh weight Shoot thickness Shoot length
Treatments Root-shoot ratio
(g) (mm ) (em)

911/F$%Apple only 179.1 +13.1b 7.28 +0.17¢ 89.7 + 2.4b 0.38 +0.01¢

A A = Interplanted with Trifolium repens Linn. 196.3 +18.1a 7.73 £ 0.24a 97.3£6.2a 0.48 £ 0.02a
A R o Interplanted with Vulpia myuros C. 190.5 + 16.3ab 7.63 £0.22ah 94.7 + 4 3ah 0.44 +0.01b
ﬁ]*ﬁiﬁlntmplanted with Lolium perenne L. 188.2 + 14.1ab 7.40 £ 0.1be 92.0 + 5.6ab 0.42+0.01b

. BRI 3R EEWEEE, [F—F/NG FRER R 2 5350.05 8 F K. Rl Note: The data in the table are means of three

replicates. Values followed by a lowercase letter within the same column are significantly different at 0.05 levels. The same below

R2 TRAEBFREHRRK. RICEEMRRER

Table 2 Root length, root length density and root surface area of apple trees relative to treatment

A BRI B SE SR AR BE ] O ~ 60 em 12N
WK ESDE, ARARNE LEONKE R 20 1
T RAESER, DA A = s RN R
Figm (37.95% ) , BHAAEER (28.63% ) =
32.54%; HROMFAEBE R (34.16% ) ,
FEERTE19.30%; FRBE SIS FAONs g 0 Nt Al RIEER Apploonlys A2 FRHEL I

o T N Interplanted with Trifolium repens Linn.; A3. FffE %
E:ﬁ:f‘faﬁ H ':F‘Hiwé (31.32%) $H@:Hij‘&$ #1 Interplanted with Lolium perenne L.; A4: FiE FF &
YESF A 19.38% o

e _ A 2% i R 1 FH
Treatments Length (em) Length density Surface area density
(emem™) (em?)
HVESER Apple only 1 403 + 53¢ 61.3+2.9¢ 463.8 +19.5¢
FhAE 11 = Interplanted with Trifolium repens Linn. 1 478 + 49a 75.8 +4.2a 543.9 +20.3a
FhAE B3P #E Interplanted with Vulpia myuros C. 1 454 + 56ab 71.4 +5.5ab 521.8+19.9b
il B3 B Interplanted with Lolium perenne L. 1 423 + 64be 66.8 = 3.1bc 495.7 + 15.1bc
23 HEREMARENZN
MR, ZE3RERARER, 5594E3% O 4 I8 2 Z Nitrogen loss rate
AL, R S0 B R A S Y S o BRRIRTE Appe nvogen sliaion e
PRONAC LA S i E g, DUR R =S SR e (T
HER N AERLR 3, 015.29%, 2 MR bt = = =
(10.03%) (91520, RUIESRIETLURB R S ES I I R
BRI ERRUT R SRR NIRRT R AR & sor 258 T i
SRR A A R0, MERONERA 5| 2
IR (40.03% ) 73 BIERFER (37.27% ) FE= ?é” R
M (33.23% ) [91.074FF11.201% ;r 40 -
&

b3 Treatment

Interplanted with Vulpia myuros C.

B TR B AEO ~ 60 om -2 K TR B BRI SRR SR B R R
i%*ﬁﬁi%% E /éf“‘”}zﬁ%;ﬁ%i% s [F] s A A 2 — Fig. 1 Nitrogen residue rate, utilization rate and loss rate
TR RR BRI T, Tl AR FR R S AR relative to treatment
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Pk ERRAR . PRSI A E B R e F A
H= L BEP R AR EZ RIN4.534% . 4.041%5F13.76
£ o UEWIAEROR: W RN T RARBUL, A&
TRAEVERT, DARMAE H =i 5 PR AR ey, Ry
FUPEL, PR AR 55 22 S PR AZ B
24 EEHIEWN-REE0~60 cmtERTHY
AL
JNFEITTIL, Bl A 2 BB (0 38 i N B R
WA, (AARFALFE0 ~ 60 em4s T )2 "NEE B8 5 2%
SRE . fE0~20 cm+ )2 UNFR B EAKK ARG
> A B P R > Ah R SR RS BVESEL i AE
20 ~ 40 em 40 ~ 60 emt )2 N AR S A #a ., B
VESESRAE20 ~ 40 em )2 NGR B 40 50 2 FhAd 1

=it BOPRORIE A R AL A 16215 . 1.4065 1
1.244% . 7840 ~ 60 cm+ )z "NFE 83 il DA/ SE IR
e, A BRRE A =k RPN 2 A A P
B2.201% . 1.73F511.384% . Ui Rk B e A &R
FEERAE0 ~20 em )2, MR T AENWEZ
W, AR T AR

HEERIEIG0 ~ 60 ecm+ 2N A58 G g
T AESER, PR A = s BN B
s, HM87.28 mg, HHMEIR (65.85 mg) &
32.54%, R NFHEBRSFRIALRE (72.03 mg) , &
HVEERE19.30% ., PR HJ50 ~ 60 cmt )2
PN LR B A A A R AR ER R AR AR (72.03 mg )
AR 9.38%,

®3 TRELEELENKE=R

Table 3 Amount soil of residual N in various soil layers relative to treatment

s R UN B
i .
Soil depth (em) Amount of residue in
Treatments .
0~20 20 ~ 40 40 ~ 60 soil (mg)
HAESER Apple only 27.5£2.3d 22.7£2.5a 15.7 £2.6a 65.9 £4.5¢

AL =M Interplanted with Trifolium repens Linn. 66.1 +5.6a 14.0+1.9¢ 7.4+0.7c 87.3 +3.6a

i FF B Interplanted with Vulpia myuros C. 53.3+4.4h 16.2 + 1.8be 9.1 £0.7be 78.6 £4.9h

Al B A2 B Interplanted with Lolium perenne L. 42.4 £ 3.6¢ 18.3£1.3b 11.3+£1.7b 72.0 £ 3.1be

3 U %

VFZ KHEEYIRREY], RECYFEDR
R AR R Rk B AE R L
AR AR AE G SRR, FA 55
e B % 3433.23% ~ 40.03%, 0~ 60 em+ )2 5%
B RIK31.32% ~ 37.95% , 3¢ SHI Bk ZIEF] R AR
12.35% ~ 15.29% ., F WA EARIE 5 A LY
R = 2R O ORI R B AEO ~ 60 em 1 )2
ARSI (HER . SeRREL ) | b
T 428 9 ANE T AR i AR R B BUIB D . A Rk e
REFEEBE0~20 em )2, HHAXREED
FE TRV TMAE20 ~ 40 em %40 ~ 60 em 1 2
HARKRE & W EMTPAER, B L)Z2RE
3G N 25 S i, DB AR AR D T R E Ak
AR o R AR OB R TR AR AR X AR 19
TRE S, AR R T R AR T N, EAE Y —
BB ANE B HCEEWSOR T, TR R0 > TR R

Wk, R ERRIEIER, A FR TR A5
KRR T AR, AR R R R BRI
BRI T W — L HIBETE

WAL SSHON FZAEY T B AR & w77
SRR B e AR L AR AR 56 R ]
Aib PR AR L MR RIESSEANE LR, 5 PAESE
FACHALE, B E =0 BORRORIR & R SR
FIARARE L . AR AR B R AR SR T AR (2 35 18
Ko RUIMHEHCAESE TR R A YK, A
MTERERRANAERET . L5 ARLRER,
R TSR MRR R AR ROE T, IR
T RIAR MBS, R T SRR R n] A 3]
AR RR B ARA R, TR R 13 R A AR U
A, PR = B AR A B Al
PET SERMMR A E A, X G HRELAE Y RS
b, 2B M ORI R P A AR B R g
g5

P = I3 3 SR bR TR A K A 8 DEAE
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EFFECTS OF INTERPLANTING GRASS ON UTILIZATION, LOSS AND
ACCUMULATION OF "N IN APPLE ORCHARD

Peng Ling Wen Zhao

An Xin

Jiang Han

Jiang Yuanmao'

( State Key Laboratory of Crop Biology, College of Horticulture Science and Engineering, Shandong Agricultural University, Tai’an,

Abstract

Vulpia myuros C. and Lolium perenne L. ) in a two-year old ‘Fuji’

Shandong 271018, China )

A field experiment was carried out of interplanting forage grasses ( Trifolium repens Linn.,

apple ( M. domestica Borkh. cv.

Red Fuji/ Malus hupehensis Rehd. ) orchard to explore effects of grass interplantation on growth of the

apple trees, and utilization, loss and residue of nitrogen in the 0 ~ 60 c¢m soil layer of the orchard,
the "N-labeled tracer method. Results show that compared with the apple trees in the plot without grasses

interplanted,

using

the trees in the plot with grasses interplanted were found to have an increasing trend in total
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fresh weight of a plant, thickness and length of new shoots and root-shoot ratio; The effect on root length,
roots length density and roots surface area of apple trees was the most significant in the plot interplanted with
Trifolium repens Linn., which was followed by the plot with Vulpia myuros C. and the plot with only apple the
last; Nitrogen utilization rate also varied sharply between plots, being the highest in the plot with Trifolium
repens Linn, which was followed by the plot with Vulpia myuros C. and the plot with only apple in the end;
In the plots interplanted with herbage "N residue was found mainly in the 0 ~ 20 cm soil layer, and higher in
content than that in the 0 ~ 20 cm soil layer in the plot of apple only. However, the amount soil of residual °N
in the 20 ~ 40 ¢m and 40 ~ 60 c¢m soil layers was the highest in the plot with apple only, which was followed
by the plot with Lolium perenne L., and the plot with Trifolium repens Linn. in the end. In terms of nitrogen
loss rate, the four plots displayed an order of apple only > Lolium perenne 1.. > Vulpia myuros C. > Trifolium
repens Linn.. In short, all the findings indicate that planting Trifolium repens Linn., Vulpia myuros C. and
Lolium perenne L. in apple orchards improves nitrogen utilization rate and consequently reduces nitrogen loss
rate by a certain degree.

Key words Apple; Interplantation of herbage; "N—urea
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