2
H Aqgrici

Ll TEMKXRIWGR
Ll R b inthe A

Vol.27 No-2
Mar. 2009

EARREEZFHEERRS HEX

B M BR A, R A R 2 AN, ] R

(PR 22k FHEBT 70T, R 37 £ 453003)

OB ALEHELEARRR WNER RELF AR TRAGERSA RIS TUAEEA K
&8 IE B Logistic B #H61R A& T 4LIR B Aol 1o i R BE 8 5 48 5 KA (DAS) By % & 5 5 NAR AR Wy A8 x4 Ul 1 i
¥ (RLD) 5 A8 %R Z (RD) B MR AR & T LR A0 iy Jfe B2 8 )3 — Ak, AR % 47 8 4L 5 RLD 5 RD
MXR BIRAIAER, ERRN ZREAMH BEA ERA T FEERT R R A KA R AR B E

W,
FHEIF. M ERK AT RA
hESEE. S344.2  TEHRIRAD. A

R VTR RS 5 1 BB, i
B VEMIIR R K B B 28 7 AR AT S M AR
F KRR AR 2 W K RS B i 1 T B R ER
AR AR R K 2 4 A A R
ML | ek PR K 4 B A L R R AR LA
+orEEpE L,

Mg A S RGP MR R RIE AR F
KRR B8 O A KR ScikaaE ™ (e qE
BV A= A R G e TR R 2 AE EL S 4 WE LA I/
XA PEVEM AR 2 BRI T AR R AR TAERY
FFIR A 5 1A VR VR4 AR 2 e 1 38 vh 43 7 19 BF 8
U] I S S R R 2R B TR AS R A R
WIS R ARSI R 7 5 B A
He S B RS AN 5 2047 AR R 1 X A 574
ST AR SR RO B LR A
P 2 1) A= 25 B R 8 o L e g L)

A PERE A ) 7 S ER e AR 28 1T AR K 43 5
O3 B KN VEMIAR 2R AE 1338 P 1 20 A7 Ve 2 AR 2R
R AT AR, 3 3 0 PR K 2 13 sl T 3 AR AR
M ATRAAEL 0 (R AR 2R A 0 16 R BE S
T2 FHLIRERENS BT A UER AR R R 40, R
ZA 1 0 ) o R B B e B T YRR AR 2 1R A R
FE AR R HIR A TR S R 4r 85 UIAH G  (BAF 5 )
VEVEIIAR 2 A3 A ik s o 1)

FAFNF T MR TR by Hb X — e i 780
W, TR/ KRR BT 2 5 Tk,

s B HB.2008-07-21

NEHS . 1000-7601(2009)02-0092-07

b U N W SID TR ot oI E N i TR S 1
VEXTV R M S0 4 5 ) 64 P 25 DU A /0 s 4 1) 2y
W TF- B 7 iR R BR ] & T B FREIAR & A 25 1)
SATRARIE S D, ik, A gea ot 7E -+ 3 i -
PRI R BT T R/ R A AR TR R
R AT SO, HEESL T [AEVE I AR 2 43 A BB 5L
ASSCRYBFFE 45 SR ] LA AR oK/ K B RV E R
Y TE G A S RS LRI S

L ARk

L1 REHE

WG 2007 4EAENL T RS 24 7 o T B4 7 AR
HAES RS E RIS M 7R ub 2517, R
HFRAL B A AR 115,47, Jpgdh 34. 277, g4k 51 m,
G ST R RN 705 1 mm, Z4EFH
RKEHR L7510 mm, HHERAUNW 1 IR AR
Pk 1,

R TR SRR B 9587, K fhFl b«
227, TR/ KHE 233 Pt (18 1), R 4 %K. iR/
XIEAA 6.0 m <10 m, K. TARITEK
GATAEE 30 em, FRATHE 30 em, FOR#KEE 30 em .,
KEATHE 30 em, 7B 20 em, F KA [E BHHE
Bt $&Fh H A 2007 454 H 16 |, $FATH 5808
FIHHREZ N 30 em, $EATEEAS/NXEZE N 0. 40
kg-P205 1.00 kg. K20 0.80 kg, FEARTTBFEEA/NX
FEBERR 4% 2 kg, S ACERY AR dbdT i, i B e K

HELWB . ERK A RRFEEE TN (50679082) ; [8 52863 @ BRI LA R R BT 91 B (2006 AA100209) ; v g 20 2 ERHIF B

P BEARIIFll 55 9% % 3513 42 (JBKY 0032007018C AAS ) + 7 Fr A FH A2 25 2 4 1] R T AU I 5 3 e 5 4
EERI .= PH978 ), 5, SEd AR A TR g A BF 907 160 O T K Sl FLR AU K . E-mail ; gylex 0944 @yahoo - com -

cn,
B  BOEIE (1963 ), 5, L. fF g 1 B MR R O KBTS, E-mail ; duanaiwang@yahoo - com - cn,,



5 2 11 &

FHEE . TORK T I EIR R 0 A B 93

2 T3 EA T FE K N TRRF,

®1 RESTENERENE

Table 1 Soil characters of the experimental site

HERE HE RLAEZA A Composition of particle size T H
Soil depth Bulk density A

Soil texture

(mm) (kg/cmg) =2 mm 0.2~2mm  0.02~0.2 mm 0.002~0.02 mm <<0.002 mm
0~15 1.35 0 0 20.3 40.5 29.2 SR L
Loamy clay
15~30 1.48 0 0 20.5 29.3 50.2 Rt
Clay
30~65 1.53 0 0 30.5 42.0 27.5 DR T
Loamy clay
65~100 1.47 0 0 74.5 16.4 9.1 Bt
Sandy loam
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Fig- 1 Layout of 2}3 pattern for maize/soybean

strip intercropping system
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Fig-2 Schematic diagram for washing roots in soil profile
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Fig-3 Root depth and lateral extensional distance of maize/ soybean strip intercroping system during observation period
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Fig-4 Root growth and distribution of intercropped maize in soil profile

2.2.2 AR A AR e R TE B 5 AR X IR R 69 % A

A (D)~ (4) HZUE T ER IR ] T P9 ek
LR BTN 1] e e BE S S5 4 JE R AL [ S AR
AN BE S HHAR PR T PALAS [ B AR A% A 2 ) A
[ A AR, o 1 REAS TEAH Al ok ) T P P R
F I AR DL SINAR A TR E (RD) FARXS ] 7]

B (RLD) .
RD=Y/Y, Y=Y, (9)
RLD = R/R, R<=R, (6)

X, Y, MR, 43 B AR R A B K T HLEREE (em ) 1
MR (em) s Y HIERALEEE (ecm) s R
R ) B BEAE AR A TE BLFE B (em ), RD AT RLD
FORA AR 2 T HLIR BRI ) {eh SR BE B

P e v 40T R B AL P A ok K E
[ VERE A P VEAAR 2R B4 AR X 1) e JR B 5 55 AR XA
JER)RZ (] 6 A7), B T TP R B (DAS
39 F1DAS 50) [EIVEVEYIAR 2 M Ak O 5 5 IR
(DAS 62 F1 DAS 73) A L A 80 K22 5, Bir LA il &g

Hi s,
[ 2% 44 T KoK AR Z Al A X 0] 1) i 8 B
(RLD) 5HHXNAEE(RD) HBIE AN

_ _| RDy —0.4677) *
RLDy = 0.9223 ><eXp>( 0 1102 ! +
—0.1228| *
0.2894 X exp| — | U222
R®=10.8004  DAS 39 Fil DAS 50 (7
- _| RDy —0.3167) *
RLDy = 0.6224 X exp 00934 ) +
+2.557|
R*=10.9272  DAS 62 F1DAS 73 (8)

X, FRbR M ARER K,
[EVE 2% 140 T K AR R B9 A % ] 1) fi e B 29
(RLD) 5HXHEE(RD) & AKX N
RDsz — 0. 9366 2}+
0.1609

—0.5336| 2
0.9749 X exp(_ [@%MT]



96 TR X R 521 %
0 i {2 8 BE B (cm) ] 1) {ef JR& BE B (cm)
Root lateral extensional distance Root lateral extensional distance
0 2 6 8 10 0 4 8 12 16
" . y v ) 2 B . ; v .
6 P
g 6 B 10
S <
E S 14 p
810 &k
Q Q18 b
e - -
% 14 K = [ ——
26 |e——
18 DAS39 30 = DASS50
M 1 4 R FE %(cm) D 15 {8 iR BE B (cm)
Root lateral extensional distance Root lateral extensional distance
0 5 10 20 25 30 0 5 10 15 20 25 30
2 B I — T T ) P e T T
6 B 8
10 j 14
ERE: &2
< e 4
S 18 | :
g . g 26 &
Y Ree LA A
= 22 ¢ B 32
26 s
30 | v m—— i
J— 44 -
34— DAS62 — DAST3
- 50 ju—
38 ) St A o
HS BRANEANEAEXERRDEKIH
Fig.5 Root growth and distribution of intercropped soybean in soil profile
’ 1.0 [T ' l . I
-
0.9 DAS62fIDAS73
0.8
8 b
¥ g €507
= B =
5; :% 0.6
EL__: £3 0.5
Rz BZ 04
EE -Ez
0.3
0.2 DAS39RIDASS0 * 0.2
0.1 0.1
0.2 0.6 0.8 1.0 0.2 0.4 0.6 0.8 1.0
A8 2} ¥X BE Relative depth A8 %4 ¥ ¥ Relative depth

B 6 (8] fF B 0K P9 3K 4 3R A9 48 3 M (5 0 R BE M (RLD) 55 48 %4 3% B (RD) 9 % K

Fig.6 Relationship between the relative depth(RD) and lateral distance(RLD) for maize root in the intercropping system

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



5 2 1 5

PR . TORKE A I EIR R 0 A B 97

R®=10.8255  DAS 39 fil DAS 50 (9)
RDsp —0.4823

1)+

0.0985
| RDgg —0.2705| 2
0.8522 X exp —53—0'381
R% = 0.9059 DAS 62 f1 DAS 73 (10)

b TR SB RFRKE.,

B (1)~ (10) A L5 &t T LAAR I 56 J5 K2
BRI ATEIR R R R ARG, E NSk
—H e A G PR L AR TR R

wW VY Y

1.0 -

0.9
0.8
0.7
0.6

0.5

MW RER
Relative lateral distance
-

0.4

0.3

DAS39RIDASS50
0.2
0.1 i
0.2 0.4 0.6 0.8 1.0
A8 %t ¥ BE Relative depth
&7

AL B X BRI 5 R SR B A 3 A
PRE, SR SUA AR LAY 7 A o8 R A BE Tl 2 BT
FEIWEEIH s i ok . ASSCHTHESZRYIR 20
AR B IR R Motk 1 RIEEIR R0 IR G R
B E TR R Fh ) 5T 4

RAMERK LT ZBIEHIE K> IR EH
FRM SRR ALK, A SO R — R0 1%
B SL TAR RO A R B BT SL A AR 2R 70 A bR K
A ] EEPEANE R 2 PRI

AH T 0 ) e R B Y

Relative lateral distance

1.0

0.9

0.8
0.7
0.6
0.5
0.4
0.3

0.2

0.1 DAS62RIDAS73

0

0.2 0.4 0.6 0.8 1.0
A1 %} ¥ BE Relative depth

EEREEAXERARNBXMERIES (RLD) SHEITRE(RD)KIXFR

Fig-7 Relationship between the relative depth( RD) and lateral distance( RLD) for soybean root in the intercropping system

3 45 ik

VEPIRR 28 A HE A 73 A IR B0 RITAR 28 W 7K 55 A
Ko [VESAETS ARIIR Z 80 73 A iR & R P b e
E VIR K RS- e, A SClETE 1%
BT bR 2R B9 T K/ KA IR
RARHER I AEOL ., AL TARAR LR B AN i
IR B S JE KA e R, B A THLIRE
AN e FR RS A — 4K, SN T AR 2R A4 AR X i) fif
JEIER (RLD) SAHXEREE(RD) FHEN T RLD 5
RD WY& R R, AR ZR A R B ] a4 5 A
W T— R E A,

2 Z X #k:

[1] skahis. & - FER.F ¥R -ANXREGRZATEYRSR
B2 AATRHEL) . MR BRERF 9, 2002, 15(5) 537541
[2] Bamraglough B R+ Leigh R\ A The growth and activity of winter

[3]

[4]

(5]

(6]

[7]

(8]

(7]

wheat roots in the field: The effect of sowing date and soil type on
root growth of high yielding crops[J]- Journal of Agricultural Sci-
ence, 1984,103,59—74.

Engels C- Differences between maize and wheat in growth related
nutrient demand and uptake of potassium and phosphorus at sub-
optimal root zone temperatures[J]. Plant and Soil, 1993, 150,
129—138.

Gajri P R, Prihar S S, Cheema HS. et al. Trrigation and tillage
effects on root development. water use and yield of wheat on
coarse textured soils[J]- Irrigation Science,1991,12,161—168.
EWRIF kR 3 & RRMKKEX L NER RS
ROy MR B (1] Ak TR 22 4k, 2006, 22(2) .
27—32.

SRA U ZE A BRI - R T I K T o 7 A AR R
A R [T ] Al TAR 24, 2006, 22(7) ,205—207.
XUMEEE, 20 52, T2 WOME AU M 4% 1 F &N E R R
SRR ST (D] 40l TARE2E4R . 2000, 16(5) ,34—37.
KA » v R - AR s )Xo e AR R AR TR e 7 R Y
[T]- 57 JH A= A5 224, 2006, 17(4) ,635—639.

Meyer W S, Barrs H.D- Roots in drrigated clay soils. Measure-



98 TR X AOATFTE 521 %

ment techniques and responses to root zone conditions[J]. Irriga~ Gy A B WG D W RS (] Bl 2 dik. 2005, 14 (2) ,102—
tion Science, 1991,12,125—134. 108.

[10] & B, R&EM DHEE. % A HCFFS R E K& AR [17] AdikuS G K, OzierLafontaine H. Bajazet T- Patterns of root
For A FEAE BB HF 5K (1] B A2 45 2 4. 2003, 14 (11, growth and water uptake of a maize-cow pea mixture grown under
1911—1913. greenhouse conditions[J]- Plant and Soil, 2001,235,85—94.

[11] Oyanagi A- Gravitropic response growth angle and vertical dis- [181 Xl i B HE. It A &5 ER R T &/ 5HE EAM
tribution of roots of wheat[J]- Plant and Soil. 1994, 165,323 — RS A AR [T ] W A S 24 4R, 2007, 18(6) , 1242—
326. 1246.

[12]  fE/NJe, R T8 BR/NAT, 45 B RE R B2 2% 1 15 9 22 4R W [19] sREGFN & . /NZ FOKM AR RSP AAMERUV AR [T ]
X 13RI 43 AT R EARM R AR A2 ()] Rl TR 2 HR Al KA EA, 1997, (4),295—299.

1, 2007, 23(12) ,94—99. [20] x| i BeEME, = BH. 4. EERE R & N ER R4

[13] LiL. SunJ, Zhang F, et al- Root distribution and interactions be- KBS 2 A B A MR 78 [T ] BE IR HE K 2 )%, 2006, 25
tween intercropped species[J]- Oecologia, 2006,147,280—290. (1),20—24.

[14] Li L. Yang S: Li X, et al- Interspecific complementary and [21] Tsubo M, Walker S- A model of radiation interception and use
competitive interactions between intercropped maize and faba by a maizebean intercrop canopy [J]- Agricultural and Forest
bean[J]- Plant and Soil, 1999,212,205—214. Meteorology » 2002,110,203—215.

[15] skEAL ®WEE. MEFMEE GHIRR RSO ARE] M [22] Tsubo M, Walker S, Mukhala E- Comparisons of radiation use
AR 2003, 14(8) . 1301—1304. efficiency of mnno*/imer*crnpping systems with different row

[16] BRALZE, A, SBINER. 55 KRR & XN E/ EXRGR A orientations[J]- Field Crops Research, 2001,71,17—29.

Crop root distribution model in maize/ soybean strip intercropping system

GAO Yang, DUAN Ai-wang, SUN Jing=sheng, CHEN Jinping, WANG Hezhou, LIU Zhan-dong
(Farmland Irrigation Research Institute; Chinese Academy of Agricultural Sciences, Xinxiang. He "nan 453003, China)

Abstract: Root growth dynamics in maize/ soybean strip intercropping system were investigated through
washing roots in soil profile; and root distribution model of the intercropping system was developed- The rela-
tionship between root depth and lateral extensional distance and DAS (days after sowing) were fitted with the
quadratic curve equation and modified logistic function- Root depth and lateral extensional distance were normal-
ized with the relative depth (RD) and lateral distance (RLD)- The relationship between RLD and RD was fitted
with Gauss function- Root distribution could be obtained using the developed root distribution model with DAS-

Key words : intercropping; maize; soybean; root
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Effects of different mulching methods on the growth
and nutrients absorption of maize

ZHENG Xianfeng: ZHOU Jian-bin, WANG Chun-yang, TUO Xiuli, GAO Yajun: LI Shengxiu
( College of Resources and Environment, Northwest A & F University, Yangling, Shaanxi 712100, China)

Abstract ; Field experiment was used to investigate the effects of plastic film mulching and straw mulching
on the growth: dry matter distribution and nutrient uptakes of maize- In the test year there was plenty of rain-
fall during the maize growth period but only a little at the early stage- Biomass and yield of maize were improved
due to straw mulching or plastic film mulching- Maize NUE was improved as well- The nitrogen uptake of
maize with mulching treatments was higher than that without mulching(CK), while nitrogen remaining in the
leaves was also higher, compared to no mulching- Mulching had no effect on the distribution of dry matter and
harvest index of maize-

Key words: maize;, dry, matter accumulation ;. mylching pattern



