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Distribution pattern and growing dynamics of the roots system in

apple-wheat intercropping system

FAN Wei', LU le ,GAO Xi"RDl’lgl (Y. Henan Institute of Forestry . Zhengzhou 450002 .Chenai 2. The Re-
search Instivte of Forestry. Chinese Acaderry of Forestry.Beizing 1000§1,China)

Abstract: The distribution pattern and growing dyvnamics of roots system in apple-wheat intercropping svs-
tem was investigated. The results showed that (1» the vertical distribution of the apple root system could
reach the depth of 100cm, and its main part (about B0 percent)was 1n the layer of 20~60cm. The vertical
distribution of the wheat root system could reach 80cm. and its 55. 2 percent was in the layer of 0~ 10cm.
(2} The horizontal distributicn of root system of 4-year-cld spple tree could reach the depth of 250cm. and
42. 4 percent was in the distance of 0~ 100cm. If a 100cm wide protective belt is left without intercrop-
ping. the growth of wheat will not be affected. (3} There ate two obvious growing pesks of new roots of
apple tree. One is from June te July and the other is from November te December. The growing peak of
wheat roots is {rom March to May. (4) According to the growing characteristic of apple roots, fertlizer
application should be taken in three periods;: in the early May, middle July and the end of October.
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6 8 # HERARAGEIRNEFTTRRSERHEHE 861

HEEESmm, KEH MR RS RN 0.91% ., 2% 0. 0373, 2B 0. 1450 .28 1. 585,
EHE N 4 Img kg HERE 19. Img/ke . pHHOME # 851,
2 HEmEE

B A EELE YRR 1 SR AN AR (Begonia amoena) HRTTEE 3m:<6m. B
WEHER 4. 2om, FH#HE 330cm , FHFENE 240cm, TRER.

FRBEGTHBIAEREBEOYEL, T 1992 55 A 20 B 4 845 £ 6] 7 78 5 4b Bk {7 <) FE 4b
BT 2 WPHBRE BB DIEERE 100cm FF9% B S0om £ — &I . B EERE 250cm , 1 H HE
100crm. & — | & A SR LS 10cm ~ 10cm M{E{E 0 & SE MRS, B/ TFRERY 0cm T & @
RiLR. BRMEHAERES Y 4% 2B .<Imm.1~3mm.>3mm, 8BRS B5iT SRR 5E.

FRFROEREFRAH L HEY, ERAFLEET AERASNE fom. £ 20em R, TEHH
10 BHE 20~40cm b 2ECR: B SR 3 100~120em. 3 N EERE THE. HERHEH a5
P AR THRELERMERE TR EREE SEHR RSN 1 X8, FED
EAFHEBELI.T 1993 F10 A1 AHFA. RHEKZBEE,Z AR . SRS 3 ek
fmGJRHESE, F1o4ES A2l AERREREEEEHE EA e,

3 GR55%
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3.1.1 B/ESH F1EREEUCOSHRMEAFLBCKOMNERBERRL 100m tHENEEFTHER.
WP UEH RREELE FRMOBELEFHE 20~40cm 12 .35 34 7% B P 0~—i0em FE K
60-7% . HELTEREEME, KM fELBEL 0~20cm LEREYE. 5 33.6%em, M THE - B8R
PR T O~ 40cm 2 EMRPE 59-5%, HUETTRRESEE. KENRAHTETLUFFERBENE
BOHRER. TRAEHREUSZZS LR . FHTHATERS . BB M TARETE . M &LR
R TARMELE B 29-1%. RRERMAENE. FTEEAELE . FRAEBFELE. < Imm #
MIBRE GRS FLEEREE 76. 5% 6. 114,
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Tabie 1 The vertical disiribution of rool system of apple tree

HE + B Soil layer(em) it ok AR

Root diameter 0~20 20~ 40 40~ 80 80~ B0y 80~100 Towal Percenc
>3 1} 2 4 2 O B 1.3
Cl 1~3 3 14 12 & 3 38 6.3
e <1 131 152 104 13 31 461 76.5
g A H Growing rooc 23 41 17 9 8 96 15. 9
Ic i (&) Total 157 209 137 60 40 $03 100
H4r % | ¥ 'Percent 26. 0 47 22,7 10.0 6.6 1U0 100
>3 1 2 1 Q 1 5 1.1
g 1~3 3 7 1 1 El 15 iz
1E <1 136 101 B2 57 23 402 261
ot 4+ £ # Growing root 17 11 8 8 3 43 9.6
(;E;C fJ\‘H‘\'%)Total 157 121 93 G4 3z 467 100
B4E 19 ) Percent 33.6 25.9 19.9 13-7 6 & 120 100

31.2 K¥4GH KRMBELBEMFRBERKEIHRREDOAMDEL 4 FEFRBEEKT AR
250cm Z L. EAMWESH . ARBRCREELS.OE ¢ 4%, THEE R 100cm 4.4 42.4%,100cm #
130cm &b Bty 76,60  RBAERBEMH K T HHERE I BEE150em DA AFEETRRE 465
Bt P A E 100em M RA, BAREREEM K.
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3.2 ERFHEMSERDSE

FRHUFEFIEFEEAAREEAR, FREMFTEIBEEREASWMPFN LERL SHE
F AR B TR &L, — R 0. 7~2mm, B F AT £ R WO RN A 3 T AR B M - P R %)
K —MEEEETHR. . SEBARSHE BR o omm T, ERMMFRUBKR N E. S 2B RN
s E. SWAFREREVEV . XIBTERAHBYEAFTLNS. FR —FHHF 2 WEKmH,
FIKE~7 A BW2RIE 11~12 A BREKBERZ 2 TR AUE 1 KERBRE . FH2FHE
0¥, RERFFREMBEDSRR . AN KBS I3 FW.05 APEOM7 A LAMBE.LE L0 B L
PEEEIUERPFES A EFENE RS R REF R E, EEMERRIER., l
33 MEREMNAARRASERTS
331 IEREWAAERESERBEMEE BCH,. MFREEESHE 1~ 2ml7, TERXE M N
+ {7k 80cm 4. HFEHRBESME 0~30cm B, 7 S BB 91, 7%, {L 0~10em +EWET 55.24
(FOHNERMBENBEES HAHLE. AR T ERWMOBREEESHE 20~40cm L2 . HEEZA L
EA T LUETR. A ETRER AR K B $.

2 REAFLAFRRROIATEDSF
Table 2 The horizontial disiributon of root system of apple iree

+ B Soil layer E# T E W Distance from tree(cm) it iED TSR
{cm) 100 150 200 250 Total Percent
O~ 20 157 134 64 14 373 33.8
2040 121 a] 53 11 276 25.1
40~ 60 152 104 43 31 461 76. 5
B0~ BO 64 43 25 7 139 12.6
BO~—100 32 31 24 4 91 B-3
st () Total 467 377 200 42 1102 100
H 5+ (¥ )Percent 42. 4 .2 19.0 4.4 100 100
¥ 3 ¥ERMERNEERIE B4 PRRRSEAFTER

Table 3 The seasonal dynamics of new roots of apple tree  Table 4 The vertical distribution patter of root system of

B REE EAE MBRAK AN wheat

Time Root Percent lengthof  Percent

(month-day} number Toots Soil layer (cm/ (o (mg/ (O
10-10 51 3 E a1 2.9 {em) 1000cm?® ¥ Percent 1000cm?® ) Percent
11-10 155 11.3 553. 5 13. 6 Root Root
12-10 195 14. 2 627 13.0 length weight
01-10 67 4.9 263 5.9 -
02-10 15 L1 53 1.3 0~10 5359 55. 2 B2 36. 2
03-10 47 3.4 uz 51 10~ 30 3878 16. 5 547 37. 9
04-10 63 4.8 318 6.6
05-10 98 7.1 416. 5 3.6 30~ 50 557 5.2 62 4. 3
06-10 203 14.8 591 12.2

o~ . .6
07-10 341 24.8 995 20. 6 S0~80 326 3.1 23 1.5
08-10 83 6.0 261 7.5 >80 o o o o
09-10 55 4. 233 1.8 .
_fAF Total 1373 100 1824 100 B3t Torel 1062 100 Lidd 100

332 SFEREMERGE H5ALTAREEWMFEHRESBRKELSE WPATLIESL.
IEREEEHEEENEEK AR EEE A EERNE. R EFRAE R R LU X . 5¥
REEME NFREEKTMEFEE 3~5 A MERNE~7 AW 11~12 A . HWEERJRE L4
XA BTG 10 B (5 /3 TR0 B AL IE fF 7 RAR AR A A5 2 1 KRBy, T3 L TR
BT IE R D MK A IR T R R B XA U B R RN e R P RRTFE.
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4.1 4EEFROWE RN EESFHEE 100cm
EHE REMER . FREEFRLEL 20~40cm,
AR EMY 4TV REER.BE FLE.ERE
FE 0~20cm, 5 BB ER 33. 615 REEEME S B
BB ERERA 20~60cm L 2.0 5 SEE
B 80kt kR EMEES FHRTTE 80cm, H
FEBESFLS5~30m T EF.HABEDN
91. 7% R 0~10em R 8L 55. 2% HIREWRE
EFARE FEEET . A2FIENKNK . BF
BEyE W RAREENKERLY BT L RER
REBRENEREITR.

4.2 4 FEFRHOPE ZaK T4 A 250cm
EZHJLFSHEMNS EHFREEEE 0~150cm
HEN. LSRR 76. 6% . HF 0~100cm HE A
B 424y, ERAFITREESEER . AWHE
HAY 100cm M RPH . EERLER I FEE.
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Table § The growing dynamics of single wheat in difTer-

ent phenophase

®|H BL EW BT ER
ERE EEW EHYV EFW FUK
(10-01~ (12-12~ {02-16~ (03-15~ (D4-17~
12-113  02-15) ©03-14) 04-16) 06-01)
85-W5* WS-RS RS-5DS SDS-ES ES-YS

i

Term

EHBET 031  0.85 108 230 269
H#M®E? 4.37 533
BERi?
Hi##gKe 019 025 1.38  2.51  0.63

16.38  40. 87 8.74

13.35 28.24 65 02 145.28 173.54

* 85:sowing stage, WS:winter stage, RSiregreen-
ing stage. SDS; stem drawing stage, ES; earn
stage, Y5, yield stage[?*], (D Total root weight{g)
@ Dsily ncrement of weight (mg)) @ Total root
length(m); @)Daily increment of lengeh{m)

4.3 FROWFBEEEEEITHTHEOTL, FFFEF 2 RKUENERRTR. 1 KE6~7 A .8
2IAE11~12 A, BB L KHEERE I EE SFEH 0L, MPAERENEEBETEL 3~5 A.H

HEMERE FhXEFRETFY.
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