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Abstract

Fuxin and Zhangwu efc., the western half arid area of Liaoning province, the nature condition is bad,
short of water seriously, drought happens continually, and because of the traditional plowing system is in
existence, it make the soil has solid plough sile, which not only makes the ability of ventilate and stored
water redl:::e, but also inhibits the microorganism of soil from breeding, which not only lead to the fertility
of soil decrease but also inhibits the root system of crop from extending the depth of soil, which influences
seriously the development of crops, and leads to the output of crops drop.

Aimed at the above problems, applying the 1HS-1.2 subsoiler which is designed by ourselves,
subsoiling the crops in fields before rains, to make the soil has the structure of virtual and solid and absorb
the rainwater, which satisfied the need of crops to absorb “water., fertility. gas. heat "accelerating the root
system of crops, realizes protecting water. profecting soil. protecting fertility. protecting environment,
promoting sustainable development of agriculture.

Study of this dissertation is important content in “study of technology for preventive tillage and
manufacturing the machine” of the ten-five science and technology and tackle key problem in Lisoning

province, the experiment is carried in basic field of “China’s 863 items” in Fuxin county of Liaoning
| province.

The production of research is as follows;

1. Through the oversll experiment and design for 1HS-1.2 subsoiler, ascertsining the depth of
subsoiling is 20cm, the front shovel is small wing-shovel, the distance of front shovel and back shovel is
70cm, the back shovel is small chisel-shovel, the corresponding power is 25 horse-powered tractor;
Improving the structure of 1HS-1.2 subsoiler, which is spring and profile modeling wheel of profife
modeling structure and connecting reinforcing steel bar and connecting si‘i"oe of shovel’s pillar of
subsoiling structure.

2. Testing in field for the improved 1HS-1.2 subsoiler, thinking about the requirement of agricultural
machine agricultural of subsoiling, examining and testing of the influence of layered subsoiling to crops
and the adaptation of machine;Observing and testing of the physical and chemical index of the soil:
Researching changes physical and chemical index ( moisture. the degree of hole. temperature and the
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organic substance) of soil about the maize. millet and earthnut etc which is subsoiled or no subsoiled, on
the condition of 95% of the trustful degree ,through variance analysis and showing, the influence of
subsoiling to maize is the best remarkable, the second is millet and the last is earthnut.

3. Observing and comparing the development of the maize. millet and earthnut, on the condition of
95% of the trustful degree ,through variance analysis and showing, the influence of subsoiling to height
and thick of mmée is remarkable, the influence to length and thick of spike is less remarkable; the
influence :o height and number of millet is remarkable, the influence to length and thick of spike is less
remarkable; the inﬂugnce to fruit of single plant of earthnut is not remarkable.

4, Researching about the root system of maize is stressed, contrasting the length and density of main
root which is subsoiled or no subsoiled by means of intersect and means of film, one layer of soil is 10cm,
the total depth of soil is 80cm, the length of subsoiled root system is 373.21cm, the longest of the density
of root system is 0.0438cm/cm’, the shortest one is 0.0075 cm/em’,but the the length of no subsoiled root
system is 263.21cm, the longest of the density of root system is 0.0275 cm/em’, the shortest one is
0.0050 cm/cm’.

5.Analysis of benefit of mechanized and subsoiling technology, showing subsoiling can reduce
runoff. water erosion . wind erosion and inhabit sand and dust; investigating the output of maize is
stressed, analysis of benefit of economy from increasing the output of maize and decreasing the cost of
task through contrasting, showing the income of frmer who grows a hektare’s maize is 2391.26 yuan;
analysis of benefit of zoology from increasing the stored water ability and fertility of soil, showing it has

feasibility and promotion that 1HS-1.2 subsoiler exercises in agricultural manufacture.

Keywords: subsoiler, cultivation, subsoiling, conserve moisture,experiment and research
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1.1 REBAHMEX

FEA—WEARS, LAHAEAE. SR BHBESET R KETRMK
AEAERRBOL S ~EERINERRAREY, RRAMAZENTFREEF: —,
RS &SRB 75%. RBEEREEFDEREERVFTRERE, BN
BELRFER, -

TTFEENHE AREEES. PERK. BREERE. KEHA™E, LEE
HFE FREHET, MR “THRRL" HREE. CXEEERFANER, B
TSR, R RE AR AR R R BRI, B
K. R (REE. RPIREE, MR RER RN EERE.

HHFURACF BN B A RRRR AR L T LT RAX - 2. 4
BEARIE, BMASST. KEHXTEOES, GTTFETENREXEE “I74
RPUBHER AT RLETE” B, CULTTIRELT. WREHA Ry Bk R
| MSMERR A AT, FUA IHS-1. 2 BRI L IERRE, R
GRS AR A T TR KN, B ANE RS, RRET S
Bt AL . (e ARl T, SR EMEARERS, SR,

1.1.1 RERERLBEASTRER

(1) B{ERW

ETFRERY (HHEFD MR, . FXENLBERY “BRENTYRR
K, REMREERARDST 500m R#E, FRABETHEADORL" % “BR
EREAREANET RS REARE ABTRERED LR, RENEHE Y <5
REBHRLNEE, REFARTREFHIARY, SEBLABA, XEERED
RSN TRE LT ERLEHEREN WAL . RHA FATRREE
PR, WARRK., HEl, HALTR. 2 TRAKMNEIERELEHEKE, —
FAef KB 200mm UTRIHBEK, a8 TEREE, RERVE; KR 250~500mm
MR, RAHETER, HRAMKHEE. RETE, LTERX 52 E HHER
B, WAHETER, HRRMENESE. RETE. PTEME 5 LR L EHR
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£ 52. 5%, H A M7k B 200mm BUF T2 X 5 E 1 5 w7 30. 8% K AEREKER 200~
600mm )T B X .

(2) BERERERKERTERZ

REARFER 2.8 HZ o', AEEAKRREND 22000°, HAHFAHEERE
1/4, BHERAIERGH KRR 21600 o'/ho’, (UHEFEFHER 2/3, TRBEKHS
RELFEENFEERKE.

KEHKRERBAA L FEGRTLE, SRTREXERERERE. JLTH
FRHOEASHERTRERRBEOER. TREOKEEREFRBAA DN
ABRME MK THA, SEREAEHHD™E, EEXN)IHH. $ETE.
HF AR T S A EPUS R, Bl REUZLESMEHIANME. B
A EBMERN S BHHERR 42% TRESKFEEHRA T RUTNEREREGFHA
B. HERARSFRERBAMADSBEK, TREACRREETNIMRZES. Egit,
1949 F} 1998 &£, AETHGEZREAY 2160 F ', £ 5EEBEHER 17%, K
R RER 87305 o', H4&EBRERMD 7%. 1988 ££F 1998 £ 10 ERLEFE
SRR REHRIE 1000~1333 77 ko', WM E 100~2001Z kg. HA 21 A, REE
RS RERE 700~2000 F he'. £H 669 BIRTTFH 400 BHAKNE, 110 B
FEEGK. TREKNERERRE T RERYLIGE N KIEE.

1.1. 2 I EABE XA ERER

LFPEHRERERBENEFHE - EFHRTEARE. ERBTIUTEER
W, HATTEMTEILE, MEBMERARS 121° 01/ 14" ~122° 26" 517, b4 41
° 44’ 39" ~42° 34’ 13" . LEABE ABREHREMK. ERLE. BRLERERE
B, ST TAYRTIRE ) 845, E5TERNTXE. L. RUEEE,
FREREMAS. LEETK 114kn, BIlLFE 83. 2kn, HEEATHAARR, WL (BH)
M101 BENEAFE, RELESXANBRMTEEEZ —. RELR., HEHEM, 5
7€ 200km TP, RAABMEAMRSE.

(1) T & TR E AR
1 SEE&N BFERERATETESAAMESER, BHBEAR: B
FERER, BELH, BREEX, REARLE, £FENPE. 2E2ETHNE
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7.2 C, A KEFHSE 20.2 C, KT 0 CHEN 231d, EaHEH % 3667.8 C
KFRET 10 CHRIBOEN 160d, FERRY 3298.3 C, BERY 144d. AR
PR R 423m, FER ST, HhES Y 12, 3% HEL 68. 5% KEH 17. 7%,
KFE 1. 5%,

EFHRE RN 1847, 6o, FHTREN 3.7 4. 2ETFHRIEN 3. 40/s, A%
BLEARESCTSN 74,80, HH4EH 5. 1d, K 3.84, HTEBMAD, Rk, +
ENER, FREHEPETR. BB 8F. BT DANS, EREEERAHN
MR AT AR NS, BRAMK-FE-REERLK,

2) MBEKR BFERLEAREBARRNDBNES BRIRLERK, #Bigm
i mAREKKAEL, BB, SERER, Ll EENPERERYIH S RER
3. 6%, 86.3%. 10.1%. HFM 20 K&, FRICAKEHF. SHIRME 342 KFR.

3) DRAEE ARBFELROVREREE. HUBLRE, BEE5EERMN
1%, £F MR ERL. 1. RY1F. TIRFVRSREAR, FHR 10 7g/ks,
TRTEGHOR. AREER TEIEME RNARSHYR ROTHEHW. BRE
BAEY 109§, 407 |, 902 Fr. EEMAFTME. BW. LB R, & & PR
%, BRESIEACEEALY, SERERESSAR. SEREREBRNY 38%.

4) ADREHE 28T 36 26, | MEERE. FAD 72,975, EpRlA
06697, MEAD 6.0, 55 25.0 FA. IAEYH23. 73 5 ', REASH
M 0. 36he’, AT TERE ABPH 0. 190’ ZH 0. 17", FENTHREFLEFAL
AR EFR RN RBEE

(2) T4 TINSHEINR

LEYE, TTENS—EURRAEY Y. BTN, B, ENREL
3T HEAME. HRERGEOR. RRENE, TR, O TRNTR.
EHESHHE, FESRKISRKE, 8. £, . E2RESEARETH, AT
RS AR, SRR R, WL

D SELERTR TTEREEDD R, BRI
HRAN 13.7 Hh. BERAE, HBUATH RIABETERPS, Thfhe
B, X, FRRUHNRELRIRG, SEREDS, THEHEHBRLRE B2t
BHE AR RIS, RAVEVLRE T, SN TEEE LA, IMEBETR (4 10~15cm),
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SR, BHURTE (L 2SS 0. 6455), HAME, FEEWRATEES.
2) THEXFE HTLAAEES—, BHETFS, RESAELEE.
Gist, HASGRBHE T AR R— R AL, FURHHERECS 10 2K, HERER
WES, PEOEWT LRSI, SRR R, R R LR
REKHAESR, BEKS RS, MEKLRE, EEWEKILETRE.

3 KEHK, BATE TTERERABARMER S, JRESIERENNL
W, KT RSB, BRI, hFLERE RS S,
KBEEIE, MORARK, METHEOA R, REAAR, BRYRL LD
BAKENERBIRL, T,

SRR B UR AR L A ADE T R EIHE . SRR L GRS
FOLH - TAANE, ERRLREP TSRO SRR, LT EBNE
FE LRI RE S BRI ERET, X BT R PEBHE T T 58
HBIE. EERNIEST, SARFMHETH. FRREH. NARESLFEE, 2
TEEBFIMLRPIHENAREARRR, B “RHEREA", “KERHER".
“EREBHA", “HEEPHINA", FAEBHAER R I EREARR”,
EATHF RS R EENIRR S, AEHERE, TATERGARE. 49
NG, RR—EEEARANS, RAN. GAREN. SHERNIMILES
PepHE AR,

1.1. 3 PRI HA

TSR RN AP ER—REEEY, EERE DHA RIEROERERE, i
PRI ER E KIS RENBEEWRRERE, USELMIEOEN, £3
RR AR, HnER-RNER. 1L, HBHERFBRBHE, NERFNH.
ESERERT, EHERNLENBREHEIMS, ZREENERE, BHT L
WEH NEEE, BREMRRNSERE, XMk, BIERRLERAFNIES 2,
B, B EAR R BRI AR A PP B BHE B AR

(1) LRFHREEE
TRERRRBREY R LA D H T LT E . ERERAER: ’—
RITHARE, HRLROELHN, X RHBRESHIREE, ATFLE%R.
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B T A B BRERAES TOREM ST EES, SR TR sy
—ERBE, ERERTERBENERE. PENERMERAR SR, HRER
KERBETRLREY. TRRETR, R, SRAENT 15° HHBTRHN, &
HRFERRE—Eh P MR R — R BZE 12~ 15 B, BEY 8 ~
100m; MRIAUBHEMMAVALREIR, SRBERLT 25 ~0cn &, FEAEAD Loen. LIRS
B BERERPABED, Rk R TR LR AR B, X
BTF AR LSRR AR, B, TRSHE, FMRR %S5k
REREEBDE. bF AN, BTBFAS, BRLEFREEERNNE
MRAEREN, SRERIEN TR, BTRRENEE, EYREFRTLED, T
ARERREU EBMEK, HTRRBENER, TRNEAREARTAMER,
UEEREN KL RA: ST RSKE, GTERENEE, FRLSkRe
REMMAR TR, HERE— BT, EURERBERAK, BATAAR, T
BN TR RA LT LA, R T BRI A

»1-1 REPECBSMNRERARSE
Table 1-1 Qutput contrast of the middle-and-fow-yielding fields in China

* o WML B FHia el WP R BELED

¥R/7 ' 2440 1300 1020 533 526 466 426

WK GNhE whint  SEmE ERk Es R

HETE  mNE mel BB AwE Bk K

F1-1 %Y, EREPEAHE 7 HDREERS, BROHES, REAHBEER
B EAE S G B i

(2) FHRZERAR

EBHERIR TR ORI TAT SRR, BES, RS, BLUURSERE
ERNSKRTUAFNSIHTREE (FNRE) HRENSTELE, BRTE
—EEVELERESRERS, REFREVEERERBSELMYRE =fBx
SRR, REECMEFREMDLRETR, BEEhRNERERE.
Bk, £VERR ERAENBERSSRAN (AR Wik,

BRIAZENR R REZERSBER. BRI, MBER. BLiHE. Biss.
BESS. “BEE. HELE” REZENSRANSR, BRERNESTES
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B “oRER. FRELR7 L.

¥ 1-2 AERNSTEERR. =Ry
Table 1-2 The roots and output contrast of ridge cuiture deeps plough and being flat

% = Ba/cn EMl/cn BE/on WBEE/E HRENE/A Fei/kg  WMEMEEE /%
S () 79.3 0.63 29 55 56 128 137
EEME (P 64 0. 40 18 34 34 93.7 100

SEYEL, BESFHER, FEPRTE, LURLERE. B LRSS R AR
HREABEN RS, SERRTRZ AETRAN LT HEEREE, B4, K&
R EAE, FRLEERARL.

R RS2 AR “FIBIR . BT MBENE. WIAPE T,
WBF 25~2Tcm, AHSEPEEEMAGTEE X 35cm BR 70cm, BT E. &, S=HHERHE
PSR A OB A FAABRADIIB ANE, TTARBIERA, TR,
HREELNE. XPLAEENTAEAR, ERABLTCAS LR, fE2E
B, EREER, BHRAASE. BER, FRAHERTE REYRILE
iR, HARRRUT, RE4 8%

“HRES. BELS” EAREBARENER L, YERRE, LRRAER
. AAEMAHT, WASAWEETRIBMRG, REES T 5. MARGE
froks. TR, AR, B, SUESHEEY, STSHH. FHNse.

B -1 AERRENERRDE
Figure 1-1 Topsoil structure and root system distribution of several cultivating method

L—PEais, 2—RRMENE, i, it W, SRR, —(RRhE HEE

(3) FMBIEMREFEA
B REL R “ R, “RIRRE . RIEE. ARSE” 5 ‘B
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e, HESE”,

D ERRHET DEAE, BATARE SA0RHEREIRNARTR. 5
W, REL, AR LEE5HEE ETEERIREESHHD 0.02~0. 15%/cn’, 0. 04~
0. 18%/cn’ F1 0. 10~0. 19%/cn’. [, FIAMATRILBRE D 5%~10%, EHimHR. &
IABHER T AE R R R B L 10 24, BRHSEMEYY 1 £,

2 HHET LBOZEH  HRAEE. Wi, TESHRMER, WFELE
B “=H7, ENRMEBREMREHAN, FREHALESHNLALE, Ehk
AR, B A, ROHER. —RFEIE RS, ARS8 F
BEARD 5~10%, BARTHBEIRD 1~3%, Wh S TR ERAN 2% s, T4
S Ham 5~15%,

3 RELBAREREE, FRTHRYEL BROSERETAREN, B2
R A L R AR R B, IRMER SRR, FrERARR
RARGHBNYTR AR ICHBIAR. SHRIREYEERIE.

EASERAT LR “SH” LANEETR. SRR, BELRGE D,
g, ETRAE, MER, TUSRRYRS, BB, FEF. EERRE L
SRR SHBFTRE 0. 5~1.0C, BT “=H” PASRERA IR, X L5
BERWEK, SRS PN HRRA BN,

1) PHRRTEARERES FRBEET CRTHE” WBRGH, B
DR ESETNBATRRZEPOBEUEA. BENE, [UETFTHME,
b E: MEPUEEHREENFHNARTENBLREGRE, BUEANS, e
BHE, DUNSANE. LT R B

5) “MIHFE" EHEREEKSIAIE BRARSES, KLBERE, FTE
REKMKUGK. THEERK, ALMBD, MBES, tRGEE, 754
THBKS . BMBRETHK REGHERTREHON - RETE™.

1.2 BARSHRIENRHFRIR

1. 2.1 TIRFRNMR BRI TS
B LARR, ST A —REA— 2 A= NSE, W 12,



- I ]

#AS (Chiselegrshovel)  JiEFH! (Leaning columned plow) 277 R %5421 (Omni-directional subsoiler)
-2 IR
Figure 1-2 Evolutionary process of sobssiler of soil

(1) HAFRFBNR

W BAT RS MRER PR RA R TR, B0 /5 M 2 5k th 2%
&, CIHERETARRELESEN. TANBENSHSERBELR, fLR
. BERRGERL, SNSRI E EBIE, R EERERTIEH
BER, SHERIEMA, XIRMBLABMERL IR, BEERERER, TR RER
R0.3, FEERBHIEFHTRENWE, SHMEMAALIX.

(2) "R

80 AN, KEAFAIREE, SFSRE. O, RERNENFEELY
HEREEA [—RIRE, HEXTHRRESUAKTI. RSKIFY KT Lm0
- BER: REDFSRFACFIAEMERE LR ERA B, —H LRIFRH
TR ZRERVLRER AT AR LB I E AT E S RiL#S, Rt
REREAE. i TRANKLESH, ERONGEHEAEHE.

(3) RHFAY

80 NN, TMEAHANAN, WHBE—HATRRREIRERRT
TR TR, BB RIFSER, 2 AATAENIL. 2F RS
REFABABEENRONI S5 — M RIARGRER, RALYH 7. THR
FABEN LR IR U ERRENRE, SR, BY, BRHUNRKEIT,
MERPY, ST TEERENE. ZREBTREZN. & bR bk e
BT, ERAERLHEEK. BEEABIEA.

1.2.2 ESNFAN AR R
HEl, EAFENERILREERSHRE. RaiFRnm gz =,
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(1) *heg
Williams Cooksley % Pidgeon ¥ A H 80 ERFHBIIRIEE (bentleg plow),
I AR Harrion ¥t T —M 8T 45° AIKIERERL, WH 1-3, SIFNo A 15° 0+
fi, FRELARRERER TR REIAMA L. BHERENES s
HFANEENCTEAL, TENBENTRSRRREITE, FLR03, LR+
TRBRER, BB 1-4,

:I.'J'I'I

1-3 SRS RaRT E 14 BXRESOWRBIAXRNILE

Figure 1-3 The Shape and size of bentleg plow Figure 1-4 Subsoiling effect comparison of Vertical deep
toose shove! and bentleg plow
(2) tRehFRH

. B Sakai AR T SPRMERHIL (30~45kw) BREMIISEREIBFFA IR Kt
CITTHR (1993), BETRESE. LERMIREN 50m, RHMENR 3. Hz, &3
300 1, RESIHHREERILRD 40%, TTRENN N 2%E5 . BRAGES]H
BEZBRAR LR ERRERLARE, TARSIIRPITHENRE, RS
EREFFMRRER A, ERMERAN R, R T IR 5
. BRIFESIERIGEERA SN, EhTESRDNEPWTRABRES
B EES AR, RRESNMDEARE, LE 1-5.

(3) EHMBRAHEN

AT HEHRARV IR WA KR, EEN Shinners FAR? T —FH U3
BEBHESLR . XAVLA SR MEFRABS THBEARMEE R I TEREAR.
Red YR Bl g B B b R 3B, IERE, Bivem
ESIEHHRE, BEXIMHARE— RS A KREREAMILE R BT HH K KR
2, BLE 1-6.
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B 1-5 SsFRdMmENRE B 1-6 ERNRAMHENDRTE

Table 1-5 Diagram of mechanism of vibrating subsoiler Table 1-6 Diagram of mechanism of combining active
und passive tillage clanents

B 1-5 5, 1B, 283, W T, 4T THEH
1-6 ¥, 1—WORMR, 2—8thsh, S—EfEh, 4+—&F, s—EEYN

1.2.3 ERERNRSHRIR

RE BRI TEBAFRT 0. BREARRIL. 27000, FR
HRFRIRSARRNE.

(1) MR URRH

SHLELR L PEREBEL P R 8, AR ARBREME. SR
AERY, ERLR—ERHESRNOER, KTHE—EmEegl, FREHR,
BRI RBA 20mm (RE 1-7). MAFRXLRER SR =ENRRR KK
RER LHRE, NLRBFEOBSHED, REAKRT 20~40cm, ENGRE LEHE
EE. ZUAFRREHERRAAE. 1RMRER. BRARERER. RERS
A REELRE, FRRETH.

(2) SHETIAN

SHRFRHURA VR SR HHAT IR, KB PRI 1-8 FiR. &l
PRI, W REMX 0. 77, 2HRLEHMIETMELOTRERE, BSsEt
BEAERES, XAEET Gk, AW, Sk, Mok, k. HELS
ZFH T BN,

(3) FREERBN
A B AR X ZE TR R 1SY-210 B S Rl Cuf 1-10 i) BE=EAT
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WRAM LM, RANREH, CUMRPATR 14 MEER R AR S

B, RPNHBRDRESHROAN, BRFPSRAFERRN 0n, RFHAL
AT .

B 1-7 15-5 BRBERAN -8 2FUREREREANLREESY
Table 1-7 18-5 chiscled shovel type subsoiler Tabie 1-8 Distributing of Soil’s Rengzhong after

‘ otnni-directional subsoiling

REMLHHERNBESTRAL, EFIAAshyu i i B BB LT — %
Ba, THERERELENEEES, BRRET2ERDRELRAMEHI0MES.

RETATHRATH LRORTEE, KRT HREBEWLTEE, KERBEN,
R’ T RSB LR R, FREVARRIE L ERET U ST e~
-, AERRLE REETERRR, EREXUTURERS— ARG K.
ARRHERRAT U EEEYRPEFRREE RIFOFEK, LRSS
R FEA R AR AES].

H1-9 1Sa-250 AN RN B -0 15Y WRBERRLN
Table 1-9 15Q-250 ommi-directional subsoiler Table 1-10 ISY Chiseled subsoiler with wings

(4) UM
X —REMNFENA R RERE, TILERNGERE RS T
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B—E Fig
157-60 B (M 1-11) F115Z-360 B (WA 1-12) whXFRH. EEHHE. F#H
(B E). 24k, RERKE. REEE. VERESAMI 4k, PR+ RE%x
@R RehEH, RERDRE. BrhBE RNt L, BRRRTHZE, s
T, BITHARKE, WETHPESMERZER. 157-160 BRaNRMHLARIT,
152-360 WA =1T, KA=ARESERIEE, FahHHMEE 500~800r/min,
BHLAATA SRR 60cn, $RIELY 15mm.

B 1-11 152-60 BHERIUREH B 1-12 152-360 TR TRH
Table 1-11 ISZ-60 vibrating subseiler Table 1-12 1SZ-360 vibrating subsoiler

1.3 ZREXMRWMERAE

AR ICRTE IHS-1. 2 RSERLAORTRER L, Bt LB, BTt
| SRYRHARE MR AL VAL B R K R RORE ;. RSUR R FIRHA AL R R
J7 i AR R B LR B e R MAREE, Wi — IR RIS, &
HIEE D R S R AR MR, BAFTAR:

(1) % 1HS-1. 2 Beh St bl EE T R4 ERMANET R, BIPLANY
SRR, TE TABANERRREDHNLEE.

(2) % 1HS-1.2 BhBHFRALAARG, R¥SEEAMESN - REW R
BELE R WEHPLANSHB. 3ot ER R AERKIE.

(3) 1 (A AKBRBAEFNELNIRE . FRBREAER, +F
Bk, BRAR, BERERHEE (3Y) IRESHRE, FAEK. STEE
% T EAE P SR SRR A L BRI (A kR TLBUE. BERANURSN
A54k) , 4473 U B PR R AR e - R AR W

(4) HIEMMRR EFFRE PR ATERE TR, BTAEESEEENEL
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R R FR L FMBI
BREHER, HEATERGRRBTHR, 2 FERPHRAMAREDERRER
®ua.
(5) XHPFERMRRITHANN. SRHUBNESKENFH, I 1HS-1.2
B BHRM e RS 7 T T A AT AT .

1.4 HIRRREXRIEE

AR R XR R

(1) WM E BRSNS R ARSI RS TS L KR
BB KBTS EA 165-1.2 MBS R BRI R
#, BRGABESH— SR,

(2) MNEEE HS-1. 2 SRRV THERR, MEFhPIRRENEX. &
FRAEAS TN RS AROBWER, R THRIE A NER IS,

(3) WEHSHHBRBAMHEIR, ATREES EBEYHRB R
KRENPREE, SRR PO GEE R,

(&) BISARAMEEN ERREEERYNEWEE, TR RN RER
B ERAR R RUR B AR I B B TR Lo

7



¥ 1HS-1.2 PRt dl s ol i st R

T 1HS—1. 2 B hREFRH B 188 1+ Fn st

1HS-1. 2 BhBHEMHLR AR K 2N 2004 IR EHFRAEH, RS IT
THTEHRETREHROUREGRN LR, SEEDTHER, B LREKEHN
EE R
2.1 1H3-1. 2 AR A

1HS-1. 2 B BN T (KX X, mm): 1580X 1500X 1170, BHLER
4 350kg. BREHNE 2-1, Bl 2-2 BiR. 1HS-1. 2 RITBaEtaplghl i eila. &
R ABRENA =S AR.

(1) BEHHE
HENAAE. R, THAT. BERF. #8F. BEAS.

(2) thEHLH
Wb aE: UREEh. R LR, Rahir. TRRhAT. B, B

BT, BIRH. BRA. HRETHRE. BXEY. £, Bu%.
(3) BN
FRVAARE: B0, SEEER. TR, B, SR, st uR

’ %t%o

L2
s
s

B 21 SHERE H2-2 SkikaxEE
Figure 2-1 Monomer main view Figure 2-2 Monomer landscape oricntation configure
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AR KR F i

2.2 1HS-1.2 P HHREL I B ARG

2.2.1 1HS-1. 2 B EMAHLBY B 18) iR 88
(1) PERDARRRYERTE

) RBRXAERY EITHEHFRAEAHLEHEDIHETHEN “BXR 63 HE” &
B MARE— BRI TR, AR EE T0n, T 15m, 2R MR L L
BA 5m, fEARRELIARRER, HRED60X15 (KXE, m) MO, &
BRI REERLE 2-3 718 2-4 FiR.

B 2-3 BRENE B4 BENRRE
Figure 2-3 Situation of experimental plot Figure 2-4 The testing scens in the field

2 SEFHRMERSINFAEE ANEEXAATERTANRE, W8N
THEES. EFHHEETHE, SRS TEN. WkEFNsER, m
THRER, RARHIBRRFE, SR ERERZESERRNRRE, XEERY
MRHATRRN, ETLRBAEE, R-. REINGERYE, $R-BERMRL,
EEENRNARSHRAENRELS, BT PHEEHMEYRRNER 55
W, HRERP T KA KT,

3 HLAMIELERE PHRRELHIEERRYTITRERE, NEHE, &
KEH, BnEEAR, BHRFH, SMnIskESE. FREPRISETLHAS,
SRR EPFHERNEREEERE 15on 8, REASAHLARHERR
SEH 20~30cm Z A, XETTLURDODLBEHSI NN, PRTRIETFMEK K88t
ERAAE—ENEEZ AR AR, ARRBRIVEIPIERES 10~15cn 25
1%, B 20~30cm Z A1,
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" 1HS-1.2 HFHHERHLE AR BT RSGE T 8

4) HLAREN AR FYRASRBEEFNANREG AL, THAKKEYZE
BB 50cm, PAULFIAREZ AHIBERS A 2 f52HE (100cm), ZEARFEHATHELR, B
{42 18] (985 B TR IR i Sk BRESUAE Y — e R, WIS E ARG EE, B 763~
1374mm, LABERF. 0N BT, BAWEkLN 5 SHR PR RETH T MR
—&HS b, Beel e 2-5 fiar. i, MRS T E—BSERAR4E A2
mﬂ.gﬂﬁéﬂﬂﬁ¢,Wﬁiﬁﬁﬁ%ﬁmﬂﬁﬁmwﬁ,ﬁﬁzﬁﬁﬁ$%¢mo

1 2 1 2 3 4 3 4

M 2-5 XpNERaELsR
Figure 2-5 Farm exercise mode of subsoiler

(2) hHFRRRIEHREIR

1) REME: 2005484 B 15 H

2) ARHA: LTEEHEAALZHDNETHK “EX 863 WA ” KkH

3) REWE. Fi-250 HHERHLA 18S-1. 2 P HERILERAELIA. TR
RS TR (M. KRS DR, XEF. MEF). BB 14 KE—
&. BLR3 MR %, GEME. BR. AIS-2 FHEATRASTNEN. 145 Bik—
1B, BGAaE.

4) RBE ERMEEER: KRR RAVOTRLE, BTERRNE RN %
RFEEHIPERS GERND, REERRTLHREKER, FHRTHRSKBRNZE
13%~22%, Hit, MERREE AR LBROSKRET TR, WALIEEE 2-1.

®2-1 HIRERANAKE
Table 2-1 Water content of soil’s every level

THER (em) 0~5 5~10 10~15 15~20 20~25 25~30

SAE % 15. 65 20. 31 20,44 20.97 22.19 22. 80
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PERA A FBHFA X

5) WIRAARBR: KiE IHS-1. 2 R PH RIS E A Bl 1HS-1. 2 &Y
BRI R R THRRENNE, RESENWEFRTLEA. HEF2E
RIEEES, Eaw 1HS-1. 2 Bl BB AR S RTEaE, DRHE
FRHREALRE, BELMARRMARLAEEER.,

6) RBA: FREXRREH TS, ENXENEFNOFLIX. RS ZE
RIBERCRUP BRI RAEREE, & 9 AR, ERTERARRMZESIEN. EaMERH
FHERENSE, BT EMNAE 151 2 HPREnnEnnaRas.

2.2.2 1HS-1. 2 B ch ARG HE EN N

(1) RBAE

% 10S-1. 2 PSR 8 B RR T SRR, WA T HAEE—
EARE. WK, WESE. BFRER, §/MERENTZAKE, AR 2-2HR.

D FREE aTEBRNEEIERR T BENERE, SHEEDX, FLUTH
RS A KRR EEWEEUHLRREIE AR, #lTRERS AN
WeaseR MR, EREE KB XAk By ERRE, REED=ROEN, B
BEBERER, RRRBEFENEERENY 20cn, 25cm. 30cm BT .

2) WHRA RASEEANEHORE LIRBHEE L EHREE, £2. KIM
EAE, FRLEERMRL, TH, BEKENER, FRENDIERNELE: §
REMEBARNZARE. BTHFERARE LERENTNER, ERART TS
RS, KEAFNPRFBITTLES.

3) WEHE PHEREGIEPERFAEL TR, FLIBRTERER. &
PAIBE LR — 3, AUR BRI LR IRAR, TUE e e
#S|E D, SRR, WEFRERY 35cn M T0cm, ARRBBREHS 34
AF: 35cm. T0cms T0cm (KFE—EIL, 1998).

4) FHER BYREAEWESFLRE BRELESHNEREETE, L&
ERTE, FERARAEE, FHNTEARNES, ATE ERREER, WA
WIS, SEWANTARE, ERBT, ERBEF. REFN BT,
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W 1HS-1.2 B BRI HL B AR i R sl O K

%22 RBEARRLXE
Table 2-2 Experimental factors and their fevels
RE A B c )
FhEE R WEFRE FRYR
*F (em) (cm)
i 20 . KRe 35 L% L
2 25 HRE 70 N
3 f 30 B 70 Kl

(2) REHHF

R HErERETHERELERMRELEEN I ESETREN, T8E 1Y
WRE. THANEEMESEY,, &aNNEFENT,

1) BV HMRRE TR, dy FENGSHOU-250 #RrhLIIR ik, SR
AR EERE 30cm ALK, BHREEH RS ERBABNRERR, KANALGERHE
BTEALE, ZERERUTHE, HFERTHE, DE2-3 /5.

2) ESIEAWE: RA BLR-3 AR, 1HS-2 BPHEMILYERES, B
FENGSHOU-250 #Ehril 55 M RmpLa . MEAREFIRR 141 MEST I BHNAE, %
YR, FRPRBARERE 30cn LE. SHABE AN, MEPHTERY
BT AT FENGSHOU-250 ERHLERENPE S, /5 eh TR SR P23 | Y .

FRAHLES | =HlE B EETIE - FENGSHOU-250 Xe LRSI LY

(3) HEHFRSUBRER
B FAESHE C BRRBBR MBI 35em A T0cm HAFRAEE (EH4%,
20000, ERFERMKXTFHEARE, b TROVRUERAFGEERTRLHER,
RRR BTN AR . FBBACTER R BKPED 0 E R BRI ABE
BHREMKTYR, BAKTEHAYRR, FRERETRREHRRIR.

FRIGERLGH ERXR (LPE, 1998) , BRLE 2-3 5.

M 2-3 MIRENTASRTLUR N N F R LM REkk, S E M
FREITRR. FRRE. BYEA. WEFE ERNAKFARZ AT BIR1K
Fr CHU3AKYE, DE LKL, BMRAELENABADC:.

X TRRIER THARERY, KEMERBUELESHER., FRRE. i,
HUEEHE, BRMANAF AR 1 AT, BRIAFE, CB2AF, DI KTFRE, &



AR ASE L #R X

KA & 4hHE K DABC.

AT RRIF R R, REVERGEIRREE. HEUR. EPE.
BN, BROEATE AR KT, BR2AF, CHW2KF, DI 2ATRE, B
A&7 % ABLD:,

4) RRERMFTEIN

SEIH Z AR, AR RIRE, MR AR B B 0 BT
BHRAET, BRTRBREMGNSZSBRRERK TR ZHMETE, 5
RAECE—EFHTRTHE, RAUTESMIRERTARBIFENHETEE, )
AP ARFIFN EXERNRRAS.

% 20 RERESHBER
Table 2-3 Experimentation plan and results
Ry A B ¢ D B8R
LNENm FHEER i EHEHN
1 1 1 1 1 421 434 M5 35 38 38 7000 7100 7000
2 H 2 2 2 332 315 341 25 27 25 6300 6200 6000
3 H 3 3 03 310 298 308 33 30 32 6500 6500 6400
4 2 1 2 3 430 428 445 30 31 31 7600 7500 7500
s 2 2 3 1 340 332 338 36 35 34 7200 7100 7400
8 2 3 1 2 35 305 303 25 25 26 7700 7600 7700
7 3 1 302 M0 436 429 24 26 25 8600 8500 8700
3 3 2 1 3 327 332 340 30 30 2 900 8700 9000
9 3 3 21 32 307 305 36 36 38 8300 8200 3500
kM K; 8 66 ¢ 12 FH Ky 13 8 6 53
WE Ky 24 25 3 6 WME Ky 3 1 6 42
B Ky 6 4% 9 & K Ky 1 8 35 6
B, 42 m43 9 18 R 1z 7 1 ¢
BRAF A B G D BHEAY A B G b
EREE B>A>D>C ERER D>A>B>C
wnias BiADiCy BiEs D\AB\C,

I Ky 4 65 77 43
B X; 43 38 31 43
Ky 144 44 39 56
Ry 184 27 46 13

BAUKE A B; C D
Eotodisy A>C>B>D
gihas AC, BiD,




B8 1HS-1.2 WP R A RR R NX#H TR

BIERARTROARLER, ARBFOHBRAAE. TRERIRALASWE 24 Fir.

% 2-4 MBRIHENS 2HTE
Table 2-4 Elementary analysis of criterion

X LL ] THRRN _ ®3mn
BEAT AB.CD: MBCD; AsB:C:D;
FHREAE B>A>D>C D>A>B>C A>C>B>D
wias BADCs DiABIC: ACBD,

1 RSB B4

25 LR EG
Table 2-5Variance analysis of the above groove

HEXA Wik [ 4 BiE F BEHAT
A 88 2 44 0.761 -
B 82842 2 41421 716. 626 0.01
¢ -+ 2 -3 -0. 052 -
D 8 2 4 0. 069 -
RE 1156 20 57.8 :

Fen (2, 20) =1.49, Fus (2, 20) =2.59

BH 105378 2 Fow (2, 20) =3.49, Fuw (2. 20) =5.85

2) TR Z0
% 2-6 THNXRNSEGH
Table 2-6 Variance analysis of the nether groove

pits 3 SEHF 1], 4 Whe F EEHAT
A -12.11 2 -6, 055 -1. 443 —
B -17. 67 2 -8, 835 -2.106 —
c -21,22 2 -10. 61 -2.529 —
D 480. 11 2 240. 055 57.224 0.01
R 83.89 20 4.195
F0.25 (2, 20) =1.49, FO.10 (2, 20) =2.59
AR 513 % FO.05 (2, 20) =3.49, F0.01 (2, 20) =5.85

3) EBIBEAMTENT

227 BIRANHEAH
Table 2-7 Variance analysis of the draw resistance

XN HH =1 A )} F__ BEHAT
A 25.239 2 12,620 22.488 0.01
B 8. 450 2 4,225 7.529 0.01
C 9, 346 2 4,673 © 8.327 0.01
D 8.099 2 4. 050 7.217 0.01
B 11. 224 20 0.5612

F0.25 (2, 20) =1.49, F0.10 (2, 20) =2.59¢

B 62. 357 28 FO, 05 (2, 20) =3.49, FO.01 (2, 20) =5.85

24



HRRI AFRE AR

(5) R

W 2-5. & 2-6 R 2-7 @ EMNT LB N FEH LS,

M LR, YMBEENRENNERR, RESHATS 0.01, HY
FERMBWHTES, WFTHERERE ENBESHEENEIYR, Ke%
O 0,01, REAERGBRYTLE: NTEIEAKS, PHREEHEEY
FHAFRL, XEFHATY 0.01;, RRHETEFE, RESHATH 0.00; BRI
R, KESOKTN 0.0 BENEPER, KEFHATY 0.0, HENFEAR
BYRRRMENEREAS, JLE—H,

BFEFHERELR, EREALERNERT, 23R X ELRIR0E
i Bt SAUEREAFRTEMTRREE, TUBANH: FURRIBRAA Y
ACBD: , IZEF BRI o : SRRASRECIN 20co, BTSPEIS N NS, BTBE-BE24 70cn,
SRR e,

2.3 1HS-1. 2 B ARBRINH BBt

B HS-1. 2 BUPHHRMVITREERR, REZNEREEH EE TSR0
K, At HATHIBOEWT:

2,31 (iR

PR R R R AT RER R PR3, ENAEY RS, HABRERES a0
WHRRRGTE, MEZERE FHER, AePEhTHHROT B HEYR R R

1EA, FREAEDERAE RIFOE KIS, HTREERR™R.

o L

B 2-6 (e R S H2-7 BEANRAIRRE
Figure 2.6 The spring in the modelling profile machine Figure 2.7 The whee! of restrict the decp i the
modelling profile machine
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8% 1HS-1.2 R BHERFLB AR R MBuE T R
(1) RRR AN

RN T ESHYRFERAE (LA 2-6), BRBE—MEANRLERMYE, £K
SEHN BB BB KRR, IR ERSIRER AL AR B
FEREERERERR, BRI R, BREX—FHE A& M
#ﬂ&%&&ﬁ?@ﬁrﬁm‘zm .

B RA TR RSB T IR BRI K (R 3™ A A BT BT I R AT AR 0 AR IR B,
ERBAER, RAERELE, TS T IE, 58, TRETEATRE,
B R eEtaE AT MR, BANHHEESD VUK —BE 2 R, vk, FRSCR
s BB W

B E SRR RN R ERE, SEHEHRA, RIFRE. SR,
PN, SRR, BTRZEGAAERE.

1) BRNEEH-:

SRR R R RN, 126 GERASHE, RAEGHEED.

BB TARH B TAEEBRE, B R<Fu.(F.—HRRETHERH) .

B RN B A KF A4 F=1337. 69+586. 09=1923. 78 N, X T %&AH 2500N
HATRBER . RHMIIEAN 39° , TR KT ERH N

F=2500X tan39° =2024. 46 N

Fua =1. 25F, (2-1)
AF: F—ARAERTERME, ).
my: Fia =1.25X2024. 46=2530. 58 N

IR FT I R HE R P B0 48m, REIRM C=6 (—k 4<C<16).
DI

EE H d = —é— (2“2)
A D—AEIPE, (mn);
C—MIBH.
A3 HHNER d=8m,
e B R AR K=:CL:%+9.—?—S (2-3)

8 K=1. 2525
HRIEREEE R R IVFREMN A (GB/T1239. 6-92), BI4n 11 Kpk E XK LM



AR KRS (i3

PpYEER G b 80000Mpa, YHIBYYIN [ ]=0.50B (2-4)
RIERERRAL PR (CB F 4357-89), B3 oB=1370 Mpa, BHMRAL
# 2-4 .
[ T 1=0.5X 1370=685 Mpa

REARLERHRAIER: 4216 ,_K.[F..z]i?. (2-5)
¥

18 d=7. 54> Tmm

2) HRIMERLIHH

ZRAHENBMERERRFRN TEEY, BRI RENR8mER T
4 AT R N MR A ZOARHE, M T EEMRARMAY:

_8KD’z _ sgc’i
Gd* Gd

4 (2-6)

HHROEHR 4, =50m AL 2-6 B

8x2024.46x6° x 2
50= 200003 8 z=9.15
REREHMRR T LK 2-8 AR,
# 2-8 MEHMRGLART
Table 2-8 The size of the coil spring
EHERE HALS, R/om

BREHR d BB RS 8
PR D, D=Cd 48
WD D=Dytd 56
WEPIED, Di= Dr-d 40
WM C C= D/d 6
THME 2 AR 10
BER¥ 77542 12

=11 3 Hépz+1. 5id 187

i p P=dt § 18.51

ERI AR § b=p-d 10.51

(2) {hReaeRYiid
Pires (B 2-7 Birs) MfER RE &R LR RV R A R R
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MR 1HS-L2 BN AR RO R

E—BHeE, BRELHHEIFTERERER.

ERRTEFHHRERATENS, REBY, FEREERRRE bRk
R BRI, ARAR X EMANRE TR T

WA RIS F 2 SR NIRBE 2 —, BRKE X E LA ENRS
RERRNBAR, SHSBRIEL, BHMRATEANRE. BRESD. R,
FRBERRTERSKA, FUNAN S, BSMARDSREL, #hsiR S
A= E-RNURIR T, ZERRERGM AN, ERMLFSRNLRM
Rt ol BTsR A4 #it

TR R IR A SRR RUMA AR, AR B
BAFT LU SRS P R R, EARRER, WGP AR

BRI E R, A % 6305 (NEMMEIR, TR ABN 25m, P
RAREER (BRI, EXRERF, EXEN, 0842 HEEH, o4
W,

2.3.2 FRMAREGHE

FERENREPRIERNEFEANRRNEBNMRR RS, BT KEROT
ek, THEBRENA RETENRE. it BEHSY 10m NERASSVE
B2 16mm, BPREERAME 10m, 0K Tun, UHEASEAHRTER.



RN KR PALLT

E=F PHFRYRNDRELERBMNES S

AR EEX 1HS-1. 2 HFBHRRAGEAT B R ABOEE, TAEEBRNELN
R R R R RBAE RS

3.1 1HS~1. 2RI EHRIANLFER K E

(1) TN REER:

D) REEBREREERTR, Bt REUERE, WRLRERIBME, £
HEHRENRE, ML REIR OIS

2) WHHR LRME AL RTURMATEAR 108, BRI L RE R
RS, FERE.

3) AR TR, DR RO R SFS,

(2) PHRRMBAER:

1 ENES RRSKERTE 13%~22%.

2) BRI Y (hES) MERERY 30~50cn; BAEY (EX%®
RIERAA IR 40~T0cm, (BiF 5 2 TOKPPETIEARRD) .

3) EMRRENRRE . UL RIRE AR ST —

3. 1.1 RRE TR ENE

(1) FENREEER.

1) RBuR: 200546 A 18 H

2) RBHA: LTERHEAN 2 H TR
BTHH “EX eI HE " AKkE

3) WRI WA FENGSHOU-250 #Efr Ml 5 1HS-1. 2
R ch PR EA LAl RAOERAANIAL . AZS-2 EHA LR
KAWRL. FT]. BREET. B -1 RRE
B R, BOEHN. 2l Pigwre 3-1 The area of experiment

4) REHEMEANR. RREMNTEVRADES, TEEER (0~20cn)
RIS aKE 22.8% CFRBRRD.
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Bow FERNEATIR SRR R ORS00
5) B EHMAAR: BIFSCEEHN 1HS-1. 2 Hh el mE NN ERET
i 2 P B R B ECR AR E SR, HEGE R 1HS-1. 2 R BsiA i — kT |

s, AR RN RAENR AT RRIRE.
6) RBFE: THASHIR: LB AZS-2 FRS LIRS MENRFRT (B
@ 3_2)0

3-2 %A MR B 3-3 Mg
Figure 3-2 Tester of the moistute Figure 3-3 The scene of testing

FRASER: & “S” BREADH, §MEH 4 (6) B S§MEXREE
2 Sems HGKERE) 20 (30) om . EEMLE, BUBHRLEEBALR, £
¥ BENSMERAMSOENTRE, ENBIANREHIKE, BFREAR 31
RBLENERIKE %.
W =0.8031x W, +5.6914 (3-1

A W—LRRSREKAR, %.

BB MMR: ERR KD HIRATN S ARRBATHLRR, HRRE S 4
A. BRI, A—HERK, B—RREMRE, FAREHR 20cm, & “S” BAHE A
BEMHRHANE, MR 4MER, FPMERER Scu, KKE] 20cn HHE,
RFNESIFREHENBR EBA 100cn’) TR HEEYHERR, RE
HAaFRPFHRERAR (BLARE, BEAK -2 3-3 RBLMAILRE.

Mx(I—W)
A
AP: G—HRAMFRNER, HLREE, g/’
W—REHER, (2):
—HRERG KR, (%).

—_

(3-2>
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LR AR A 0

+

5=(1— G )xwa (3-3)
265"

AP § —HBARE, (.

(2) FWRELNOBRBENME
RRHHX PR E TR L ERTRE, R 3-40E 3-5, KiRt.
R EEFRTRETAN, REREEX.

e FEAewEEE T

34 FRENE o35 RENER
Figure 3-4 Subsoiled ground of maize Figure 3-% Subsoiled ground of 50¥a bean

G R, X HRAGTLRET TR, SR 5T AR -1 MR -2

231 SRR RN
Table 3+ The testing data of bole degree of soil's every layers

R R/ en 0~5 5~10 10~15 15~20
45.1 45.9 4.7 43.5
45.3 45.3 44.2 45.4
R % 4.9 46.2 4.5 44.9
45.5 45.8 45,2 45.7
4.7 6.3 45.3 46.1
59,5 54.8 53.2 519
59.3 55,2 52.7 517
TR 58.9 55.5 53.5 515
58.4 56. 1 53.9 52.3
80.7 54.9 54.1 52.9

M 3-2 MRS ERAREAF EATTLIEY. PHELRE 0~ BRIL
BILERAEMIE 14. 6%, 5~ 10cm B M LIRILEREEAE 9. 8%, 10~15cm B LBILER
JEMZES. 7%, 15~20cn BRI LIRTLBREHZE 6. 54%, NEERMFREBATLIEH,
BEXRHBERAMEESEMKES 0~5em « 5~10cn. 10~15¢m. 15~20cm.
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ST EANRFIN MR R R 5 R

£ 32 LMEREARE SRS

Table 3-2 Variance analysis of bole degree of soil’s every layers
HMER/cm il i ¥ x® 1 * B i OE
0 R 5 225, 50 45.10 0. 100
FHRE 5 298, 50 59.70 0. 100
510 F 3.0 5 229, 50 45.90 0.155
B 5 276, 50 55. 30 0.275
o~16 » PR 5 223.90 44.78 0.217
: e 5 267. 40 53.48 0,312
h13'~2o &g 5 227.60 45, 52 0.192
' HILE 5 260, 30 52, 06 0. 308

BT 2005 & 6 AR EHEAMEMRENERTRN, THHRANEHLRAR G
R, REEFEM A ENERIENAT, FOAEAT DB RRE RS E MW, W
REERFEHFTTRRREL, TREBRNARBEZUNELIKEDE.,

(3) FREHFREMMHNZE
HTRBBGHSE 1HS-1. 2 PHERHN LRBHERENREYE, £XERE, X
BRI E TR R AT, R L& 3-3:

8 3-3 FRELHFRREAN
Table 3-3 Mensurating the depth of subsoiled soil

BUS 1 2 3 4 5 6 7 8 9 10

WE/em  20.5 203 20.3 20.1 19.8 19.7 20.1 20.3  20.0 19.8

RE GB/TS262, FHMBEERNBERE=80%, FLiXh#HEnmE e it
WT 4

_ X5
XY=t (3-4)
n
T 20.5+20.3+20.3+20.1+19.8+19.7+20.1+20.3+20.0+19.8 2009  (em)
10
L] —n2
- X
‘a ’Z,_,(" ) (3-5)
R
$=0.251
X

V=12.49%

32



R KR F A

U=1-v (3-1)
U=0.8751

R X—PHEROPHER, (m);
x-—8 i M ENEFREE, (em):

R BE R A
S—FAIRBE AR, (em)s
V—EREENERFR
U—RENR R iR .
M EREESWE D, PHERGERRERY 87, 51%>80%, REGWH S fELEX,

3.1.2 FURIEARA NI

A THFERSRAMELEFHEFEPORER, 6 B 18 BN ERMLERTFHHFN
B, 51FR 8 A 9 BERRE#T T WA KERNRE, BRETRNEKERL
& 3-6, ERRAREREEHRRRTTHL, LE -7, RARREERENREL
RERELHRRRERE, TAEROKI BRI,

m 3 #3-7 %ﬁﬁlﬁ&ﬂi&m B
Figure 1.6 The growing situation of subsoiied maize Figure 3-6 The growing situation of subsoited carthout
A BUE ) 1HS-1. 2 PR NLET BiEHELR A EE R EIR R A, T
HARPBRRMEKNET REFNELTE, BETHEURRNERRT.

3.2 RME T IREEROAES W

(1) WREBAEE: 20058 H9H. 9H10HMI0OA9H
(2) R BFREAELZHENE TR “BX 863 TE” RN
(3) KB EE: MPEERERREY (BX%. TRE4E) K REeHE
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E=8 BARROFIRADREAERGNES M

TR, IR BE e A RME LR R R .
ERMFRES 2109, BFRMHEA 2401, ERKFARAY.

3.2.1 2INKSRYMESSH
TEAKRMZHOHERWI L RYEIBFERNEDERRE, RlEEARTEN
MR R SAEY L B A R 2 DRAT TR B

(1) EHM KA ROMiR 5 54
2005 4£ 8 H 9 H.9 H 10 Hf1 10 A 9 B=yon Tkt - Hok 23 R aE 547 T
1) LREBREKSY
B ERAELERBERR LSRN MgRTt:, WE 3-8, B 3-9 A 3-10.

12

3
" CETT"
o L ks
10
0

o :
o .n- n _\':_-. I _I'S,\ 4 '_g: ._-;;\

= 10 = o

Jﬁmiw:

B38 &A9BLNAKENS
Figure 3-8 Testing moisture of soil on 9th Aug
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Figure 3-9 Testing moisture of soil on 10th Sept
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Figure 3-10 Testing moisture of soil on 9th October

2) HELH
AT BB = BB R S BRI BRI S K R R, A%

REBFAAYELE, BEEN 95% T (7) =1.8946, NF 3-4.

R34 FENELEAINRNS ST
Table 3-4 Varignct snalysis of testing moisture of soil i different time

Mt (] Bl HEE 88 TH HoyE P ChMD

8.9 (FRE-REHE)  3.95125 2.83878  1.00366 3.937 7 0.006
9.10 (¥Fk-k#4) 1.13250 1,11872  0.39553 2.863 7 0.024
10.9 CAE-REEAY 3. 4B500 1.73624  0.61385 3.871 7 0. 001

% 3-4 BT AR H: BR Tes=3. 937> To.w(7)=1. 8946, Ts =2, 863 >To.0(7)=1. 8946,

Tis=b. 877>Tows (7) =1. 8946, WUMZERGBEN ISXIERT, FHEREIEEER
EXUBREE, WE HFT ﬁﬂ‘]ﬁd‘ﬁi&)ﬁ Ti0.0>Tas>Ts 100 ﬂﬁﬂﬂiﬂéﬂh*ﬁﬁﬁ}}ﬁ,
THREKFRGBERRN: HAGREE, KRAINABGANAH.

(2) BFHEMKI MRS

20058 A9 H. 9 H 10 HM 10 H 9 A=%MA Tl 18K RS8R 5047

wF

1) BBERLBAKIHA
BRERRFRE THERRTKOAHR L, L8 3-11. 8 3-12 F71E 3-13.
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Figure 3-11 Testing moisture of soil on 9th August
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Figure 3-12 Testing moisture of soil on 10th September
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Figure 3-13 Testing moisture of soil on 9th October

2) FES
S T B =R EPBREA ST LIRS K RERMKN EEREE, 458 =ZK

REHATHAME LR, BEREN 95% Tos (7) =1.8946, BF 3-5.
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% 3-5 FRERELNKSMRG SR
Table 3-5 Variance analysis of testing moisture of soil in different time

MiAME EHOE BRE O BRER O OTHE 2 BaE PHE O
8.9 (RE-RiEEED 249625  2.0084% 0.71011  3.518 7 0. 018
9,10 (EM-FBER) -0.83125  2.05434  0.72632  -1.282 7 0, 241
10,9 (E-AEED 0.98125 1.03965 0.36787  2.670 1 0. 632

3 3-5 W LULE tH: B Tas=3. 515> Tas(7)=1. 8946, Toso~1. 282<Te.s(7)=1. 8946,
Twos=2. 610>To,;a (1 =1.8946, T ERKNHEB, ERFEER OSIERT, TBHER
EEAKBAARNTARE, NWATEE, T EIRMERY Too>Too>Tow BEA
FHABRRE, REKBRNEEREY. \AAGREE, KU TAG, LAS
AEE.

(3) LSRR S
20054E8 B9 H.9 A 10 B 10 A 9 HEWsHEE oK SAEEE 5 44T T
1) #BELMKS R
TR R RIS THUE B W BOK KA X E, LB 3-14, B 3-15 M8 3-16.

? L E
= - N
1;: ’
"I, -.'}" .-5-
i b
B 314 889 BEIKAREMNE
Figure 3-14 Testing moisture of soif on Sth Augest
g
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Figure 3-15 Testing moisture of soil on 10th September |,
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Figure 3-13 Testing moisture of soil on 9th October

2) FES¥T
AT =R ) PR A e L A AR B ERE, 43I% =%

WRETHAHELR, BEEN 9% T (7) =1.8946, HE 3-6.

% 3-8 TRIMHE LA MR BRI

‘Table 3.6 Variance analysis of testing moisture of soil in different time

B H

By BEX KRR TH Adx PE M)

8.9 (EFE-kigky
9.10 (EHA-RER)
10.9 CERBR-SRER )

1.22560 2.58207 0.81322 1.341 7 0. 222
-4.49875 1.81475 0.64161 -7.012 7 0. 000
-1.78750 1.13819 0.40241 -4.442 7 0. 003

& 3-6 TLIFH:

FEh Teoml. 341<<Tow (7) =1.8946, Ty ==7.012<Tew (7)

=1.8946, Tuwo=-4. 442<Too (7) =1.8946, T {HAVK/MEHSTERREE KN ENRY
BE, WARTAFRE, THEHNXMERH Toa>Twe>Tow BHAEEMBHERE,
TMEBARENEEREN: \RGBREE, KIITABRMALER.

(4) TEREMR—FR WA R L

AT HBTHERN FREYER - ENERRRNEEYE, EXNTR. 878

ARG EM TG REALE 3-7. £ 3-8 RIF 3-9,

$£3-7 889 BFREMTIAGMRAELH
Table 3-7 Variance analysis of testing moisture of soil of different crop on %h August
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e

EES¥ HEnE BER T BhE rA M

Tk (FR-RER)
BF (E-EE0)
& ORE-FIER)

3.95126 2.83878 1.00366 3.937 7 0. 006
2.45625 2.00B48 0.71011 3.515 7 . 010
1.23500 2,58297 0.91322 1. 341 7 0.222




RRERAFRE AR

138 9710 BB R MA TR
Table 3-8 Variance analysis of testing moisture of soil of different crop on 10th September
FEMTRR BEBY FRE BRE THE HbE PE (T
ok (EHA-REREY) 113250 1.11872 0.39553  2.863 7 0.024
HT (PR 093126 205434 072632 -1.282 7 0. 241
FEE GRRR-REHR)  -4.49875 181475 0.64161 -7.012 7 0.000

£33 1075 ARPESLINKS MRS RSN
Table 3-9 Variance analysis of testing moisture of soil of different crop on Sth October

R Sic B BEE FOR O OTH  BHE PE UMD

TR (ER-RER)  3.48500 1.73624 0.61385 5.677 7 0. 601
BT (MA-EEEEY  0.98125  1.03965 0.36757 2670 7 0.032
T (BR-EEE>  -L8I50 113819 040241 4442 7 0,003

AEI-T.R-SAMEIIOPNTHTUED:8 A 9 HELL, T 2473, 937>T 42=3.515
>Te=1. 341, 9 5 10 HEEE, T 2=2.863>T p7=-1. 282>T £2=-7.012, 10 H 9 B
e T za=5.877>T as=2. 670>T pa=4. 442, BEHFHENN KA EROBARER
WREE, KUCHETHRMEAH, BRERENRR YD EEU IR 5.

(5) %Hig

1) EH SRR L AR R R ERAN, KEBERHTE
AR R R A S, TR E IR, KU A TS,
| TR B

2) IEBRHHIIE LA MR PHELE, HROLRERK, A5
EHRABA, FLUx—H P EROAKRIEFEU RN AKBEENK, LY
FIRBH, FAAEB IR SRR R R A Tk SO B Rk, UL 4
AAEFHEREEARRAREE, TR E AR D 5B

3.2.2 TINERMMES M
BT LR RERNRNDEERRBTIROILREA D, RNFARER TR
“Ke #. S B BRERZ—, BEZR PR TRENI .
(1) TIREERBE.
%1 2005 48 10 A 9 HERM IR B FHAEER DRE BNRE#THL B
% 3-17, B 3-18 FuE 3-19.
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Figure 3-17 Rong Zhong of every layers of soil in field of maize
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Figure 3-18 Rong Zhong of every layers of soil in field of millet
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B 3-19 FEENEMER RN
Figure 3-19 Rong Zhong of every layers of seil in field of earthnut

(2) HESH
ATRATHERM ERR L REENYRETRE, MHETREY LRAER
ERER, XARAEYEERLIEBERRTHEIN,. BEE D 95%,
Tow (7) =1.8946, W3 3-10.
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£ 3-10 FEEBER XL INE AR
Table 3-10 Variance analysis of testing Rong Zhong of soil on different crop
#EBHS EOH% REE ER TH  S6E PE RN
BR CREER-BEED 0.06875 0,03603 0,01274 5.397 7 2. 001
BF CREES-ZR)Y 014875 0.05410 0.01913 7.777 7 0. 500
FEE GRIRR-BEE)  0.03125  0.06379 0,02255 1,386 7 0. 208

ME-TOTUES: BN T 25 397>Tow (1) =1.8946, T 52=7. T7T>Tow (1)
=1.8946, T ae-l. 386<Tus (7) =1.8946, WEIFHFAN TRMBAFHEER LN
RERWEE, NEEHEERIREFELHARE, WE T22>T 20>T 2e, FEL,
PR B TRURFRNEERRE, KRR,

3.2. 3 LINBHLERRME

LREPURMNE S/ TRNTTATER, FRUEmEHUR AN R L s B
&, BEh BEARTEEREY: PREIEENEIRSRBINSEREERS.
5%, LREVRATER, ARRERESHNED, ANRHEDREREEN, £
EEHANNE.

(1) MRAF7: apanA-EERERsE:

D HRER: AeRNEERE-REEHE, TRPBIREET, HLRNEN
B, Pl s R BB IR W SRR I RONE, FEUL BRI e A
e, RBEANEEARRRMNRE, FHHEIHRE, BRURY 1. 724, 8%+
BOHRERE.

2) W GREME. RULEE. SIEEMMRTRR. ERRE-TRMER. BRI
B, MR TR,

3) BEE. AP, BOSHME (15ml). BOMBZEREYE (ER: 0.9,
# 19enm). AT (200~300C).

4) FREHE: BEESMRIFER K 200n], INRHHRR 3~5nl. 4RIEEMBIETH
3I~6 3, RRMMERIRESRERNE, BT,

TR EARENET “S” BRE, HINSTCHREDEL, REAKSS
R BWERR 0cn, ERREHTHE, NBLARTHEE HH4R0TF:

FRERMRLHRERA BN, 0.672 g/ks, HHHEIHEN: 11.63 g/kg.
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PR FRRRNANRBAHRRNES S

TSR BB, 0.675g/kg, BHURSE Y, 11.69¢/kg.
(2) R

BT REKERASLTTRPEBEEA, TRRELFRTES, HRyH
A HURRRSR, TT LA E MR RS, ERENEN S BEARK; (B
Ry THRHNG CRTLIRBEI N, SRR 30-+ RN IR, AT LS RIESIR,
ERAHIURN & BB, EREUARARS, MEPSRRENER, A
RS RTINS,

3.2.4 R EAIRIE

TRMBERREVESE. ER. EKAFRER, LEFESSBEL, KRBT,
MEEMTEDRDESNS. DIREFEHEERE HRPK. SEGEFNES) A
—%%ﬁﬁﬁ,ﬁw.iﬂﬁﬁﬁiﬁﬁiﬁ*%ﬁﬁﬁm%ﬂﬂﬁﬁ.#ﬁﬂ%%i
PadE, WRTRE. HEHEREL. RERTURBENNE.

EWENEE: R hEEE. DRTLBEHR RS KE.

XA B I R TR E
(1) RIEIHR:

1) REHH: 200549 A 10H

2) BB H: BEBASK S bR T—
—R BV IR LR T R 90° .

3) BBFE: EER MR B EERE e i e
AT “S” BRE, RERWAS A B #3-20 BERNT
EF R T 10cm BISEEE, EEUSE, H Figure 3-20 The flexural tubal thermormeter
BAEKTFEME, FHHERNT:

e 48 10cm AMEEE N . AXBRRE 34.36C, BIEHE 10.83C, BEEE 23.53°C.

BRI 10cm AR EY: SRBHHE 35280, RKHE 9.43C, HHE 25.85C.
(2) BRI

FHELE, TREFERIGER, HAMERE BEREREEKX LRLHENR

5@ R, WYl SRR AR R K R ST O, B
WAERT WA RIESME, ATHBTEIRNIR REREDNTE.
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TR RN CET A FAR

FOE FRREMHERAENERRANTAR

4.1 BREEEIREKEEHNTR

PR RS B IR I, RIS B KRR, R K
RE, BASHEYERIGHN, BT HEME—SRRIE 80T

411 EXRFERHFR

(O REEAMARIRER:

1) BIERE: 200549 A 10 HMI0H9H

2) BB BHFEMEAZHDHETHEN ‘BF 63 WA ARH

3) MR BHEER. BR, BFRE. HEEaNn

4) BRTHE: ERRRRERARRE PRS- T KX, 8
B-CEREDMRAES R KRR, M. Mk, 08, HoREE, N
TABHRETFHE, BRWE 41, WAERRLE -1,

®4-1 TREKEWRE
Table 4-1 The investigation of development grows of matze
o 113 %A/ EM/cn BE/en Wi/ cn
i 2.74 1.85 17.36 5.29
BE 3.04 2.17 19,58 5.55

Aé1 TREKRZWER 2 HFERRWER
Figure 4-1 The situation of development grows of millet Figure 4-1 The situation of development grows of maize
(2) BiFESH:

MF 41 TTEEY, PHERNEIRMER. 28, Bk, SaEemEn b7
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IR FREEYNERRFHIORRANTA

ERTHERERRBITFHEROERNERREZRETHE, 23N BB
AREFRRRE. 20, 8K, BEETTESNNE 42 fix, BREES 95%,
Foes (1, 12) =4.75,

B4-2 ERELENGFRLE
Table 4-2 Variance analysis of development grows of maize

-3 s BRE Rt HhE oyl F{ii P
o HE 4. 306 1 0,306 49, 384" 0. 000
.3 T #Hr 0,074 12 0. 006

Bt ¢. 380 13

fE 0. 349 i 1, 340 g. 127 0.0t1
-4 ) an 0. 450 12 0.038

B 0. 808 13

3] 17161 1 17. 161 4,422 0. 057
- 33 #an 46,571 12 3. 881

8 63.732 13

_ A 0. 002 1 0,002 0. 056 0.816

bt #h 0,341 12 0. 028

Bit 0.343 13

MR 42T LBH. FEEREN ISSBIERT, R F a=49.385>Foe (1, 12)
=4, 75, ZMM F u=9. 127>Fous (1, 12) =4. 75, K F y=4. 422<Foy (1, 12) =4. 75,
BEHHAY F 9=0. 056 <Foss (1, 12) =4.75, HEFTEREH, THEREHRERNE
KBENAKREERRES, TADEANERRTERES, TRBENERRTE
FRARE, EXMHENEKRTERFEE,

412 8 FEREHABIR

1) ¥iERE
BFEERENERE. B, BRI HFEHESEXRMARE, AERELE 3.

43 STEREWRE
Table 4-3 The investigation of development grows of millet —
TR B/ %l /cn W/ em WM/ e
gk 49 100.78 22.43 2.23
A 61 120. 99 23.66 2.60

(2) MBS
MFE 4-3 ATLLEN, PHERES TR ERENR. 5. 2. REEH M,

AT HEFHRRENRRTIHRRNATHERREERETYR, 3N BER
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RR R FER R A

BIEAEKR TR, B, BHETHEM0E 4-4 R, BEED 95% Fus (1,
18) =4.41.

X4 BTERENTRGH
Table 4-4 Variance analysis of development grows of millet

i ERH FHH B oyl Rl P&
F i1 2040, 200 1 2040, 200 9. 185 0. 007
ﬁ@i A 4006. 818 18 222, 601
Bit 6047, 018 19
#5 7.565 1 7.565 1.238 0.280
i< L] 109. 985 18 6.110
B 117,550 19
am 8. 711 1 6.711 3.825 8.013
L L #HAR 3.531 18 0. 196
Bi 4,242 19

AR -4 TURH: EEEEN IHRT, HREKF =9, 165>Fo, (1, 18)
=4, 41, B P o=1. 238<Foq (1, 18) =4. 41, DM F 5=3. 625<Foq (1, 18) =4.41,
FHETERRYE, PHFRENRENNSTHRNEKETEREE, AFHER
EKEHERTEE ATRHENERREERRARE.

4. 1.3 HEEKEWHTR

(1) HiEAE

EEZRAEANEL A URSERRANETHER, dTEENEKRTSE
ARMEFAR, ERARFEARR, eI 2 BIE PHRLE KR AR Nk
B2 Gitdn, RE 4 KHS, SREEARERES—2RE, ERHEEXT 10

%, BRAUEHESKIER 10 KRERE, RRBIELE 4-5.

: E45 BEERERNAE
Table 4-5 The investigation of development grows of earthnut

mFE 10 fnRt/y FHER/g

®  17# 588 439 13.7 46 2.7 2.6 33.4 215 T27 200 31.02
B 19% 8.5 439 13.4 457 2.4 2.3 31 2.2 224 206 30,72

z 208 30.8 283 30.1 226 1.2 17.2 354 396 388 424 30.24
5 21% 30,2 277 295 220 166 166 348 390 a3n2  4LB 20.54

(2) WiBHH
MK 4-5 FTELUE H, PHRRAG T4 R Mk R LR O Rk R EH TR,
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BNE RREEYNELEENERRRIBIN

HTHBRIEANAKRERINATHR MBERBEIEKRENAKRERTHE
SITIER 4-6 P, BEISEA 95%, Fow (1, 38) =4.08,

M 4-6 TTLAE H : EEISEE N OSBRI T, TEAER BRI ER F o=0. 071<Fou

(1, 38) =4.08, HEMTEREH, PHEREEERKRELREFR AR RER

DHAEE, BEERFHED.
%46 EEKRWHH R
Table 4-6 Variance analysis of development grows of earthnut

ERE EHR B HE ¥ F{§ Pl
5] 9, 604 1 9. 604 0.071 0,791
#Hy 5121. 920 ; 3B 134, 787
Bit 5131.524 39

4.1, 4 RBEHE

B st PR R RRER N EX, FTFREANEKRFIRERTRRIE N
ERHEM, EHER PR AREE KR T EMERRA RN, HBwRy
ERMRIAMNE TS, EXFMEHEERAR: KRS FRABKRIEHESTH
B, ERHERGEHMNN: EENEKRERBREFRNETH AL, RERDHF
AHE, BARIEZNER.

4.2 FAE ERMAMTR

BT FHER B EREKRTEBINERILRHEE, FIUERNEXMRRE
TR MEREA LRERMBREK, BAE kn/o’, RIEEYR RSB, TR
AURAD, REEVBREANSE, REAXZEFRAARIARKEERGERAR
KR A RFES R BRASEZ —, BHRKAOMEERERATE/RNEE.

4.2.1 ERBEHTR

1) R E: 2005410 H 9B

2) AWK, BHFEAAHIRDRE TR “EX 863 WE” R

3) RBRHER: Wit BF B, 4858 G, sm FREHENIE.
0. lmm FEREHSEIME. 0. BER. HEEHEN

4) RRHHE: WERENRE X GREX, 1999)

M. XS R —F3uE, Reijmerink (1964, 1973) 32—t Sum M
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RARN R EF 600

B NEB RN L, B EES K 0. o FHEREEMRE, R)SHEHN
BEGRRTFANRIARE) FEHER RS W EERRAREERKES R,
A 4-3 M 4-4.

EREIYAHASERRETET A LaX1nX0.8n (EXBEXE) R, b
EARSENENELARERRANSHEREE M SHER.

M43 FREMRNATNG 044 ERBRRBABNR
Figure 4-3 The distributing of subsoiied root system Figure 4-3 The distributing of no subsoiled root system

AN BNREH: (Line-intersectionmethod), RBRIMENEZ — X
ERARRERBZANR A, REATTEERKN—-#FE. TXEREEER
Rl RERE, EREANMZRENOFEZ —. Newnan (1966) S H AT N EHE
RKMAR: R=7NA/24 (4-1)

AF: R—BRR: NMRRSERTFRMEZR BRI A;
AR BRI LRERRABKE. B4-5 BYAR 41 R,

& R B8R

B 4-5 E—MERFR L RRS KM SHFHHERE
Figare 4-5 Caloulnting the leagth of root by intersection of root systens and straight Hne point in roctangle

XA, 4-1 BB |
Yob AR MILBLPQ, LT RATE A MTEA, PORE—ERR, SR T

AREN: HE-RAANKE W (KE L BT A N, MV 5 PQ &R PQ
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FEE FREFPNERRTNERRMTIA

FPRSDALT MNE L/2ARA, BEETEMD (AR) h FK&WH (B (AR) h{
AN, WE 4-6, TR MN ABXTF PQ BBEHIAY, A DE (AR) hTEHEARIMES. (AR)
h/A. 24D AFEMN 8 1/2AR AN, POSMNTERKAERERN0, XNDEMNH

JEER/NF 1/2AR [sin6|, 4 PQ A MN HBLA R p MIREE R
1/(20R)[sin8}/(1/ Z0R) = [sin4)|
BHRDEAPERLE, W
p=0Rhsind|/4

MR A AFTFSHEHRE, BRERH, B4 PQ HREZBMBIREH:

N= %zjg%ﬂ—kin 6|de
il
N =R (r)
BRAFLKERBAMT AN, RUUSERGERI AR AR, BA:
N =(2RH)/(z4)
BIRK:
R=7AN/(2H)

H4-6 o4~ RRmesil
Figure 4-6 The description of reasoning process to formula 4-1

Marsh(1971) RHL A 5 H 2 [(H —@RHXR, WX Newman (7 EE#ATRL. *
F—ARBEXRDRIERTE, BN ERER R —ABRNEERNKEEE TS MNE
B (R ZIARIBE A PUE AT, BIBNERRSEENKFERIZEH ), AHRK:

=11 (NXFIEEAD /14
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LR AL A bem BF, #R1=3. 92857 XN (4-2)
5) EXBARBIERIE
7E L 4-3 M 4-4 R, HREEAN Scm, BMBAR 4-2 REBBEAFIN:
FHERE, EXBRENMEHNSEX A N=67 HRRK=263. 21cm;
REMERERERONHEGEBINEA: N5 HRRK=373. 21em;
WA R R R EVR K EX T REFMIBRORK,

4.2.2 ERRRERBTSR

AT ERRRHPHERENREL ERREANERHR, 25 EXROREA
REETEHTHE, RRBKEEORE: o=L/V (4-3)
AF: o —BEBRKEE, (en/cn’);
L——RRMRE, Com);
VA LRERIBR, (on).
HHZIRRTE 80cm M LTSRN ER, B 10cn BN —MERE, S0
RO AR DL R ER R F AR R AT B MK 8 0 — B, M AMEBUEN Y B
AREBEATHE, BB R=10cm, V=3140cn’, WX ABARKFER LR 47 Fr:

247 ZREHRICE AN MR
Table 4-7 The testing dats of long density of the main root of maize

TN /cn 10ce  20cm  30ce  40ce  50cm  60cm T  BOcm
RRRERTHN 22 24 1 7 6 5 4 4
FRHHOBE/cn 86.46 94.32 43.23 27.51 2358 19.65 1572 1572
REEMBACH A /om cn”  0.0275 0.0301 0.0138 0,0088 0.0075 0.0063 0.0050 0. 0050
BRETSEARN 35 33 29 10 8 ) 6 6

ZERHRE/cn 137.55 129,69 113,97 39.3 3.4 2751 2358 2358
RREHEFE/co.co™ 0.0438 0.0413 0.0363 0.0125 0.0100 0.0088 ©,0075 0.0075

NE -7 ATBEH, PHERE, LEFEBERNERMRRBKEERATRE
RRERMRARKER, N LROBEAR 4-7 2 —PREB:

AE 4T LR, PG, TRORRMREERERERERRRNRKE
RS, (R MENRE AR —#, 138 10~30cn FRER AR KEEERERHL, M 30~
40 cw ERBREW TR, N 40~80cm ZFETFE, BERERRREEEHKT
REMRREIRCE .
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5 0.045
3 o.01 ‘\“\-

0. 035 -
> 0.03
B o025 TN \ —e— R
¥, 02 \\ \\ —— BRI

0.015
%°”1 e~

0. 005 + -

o . . . . . :
10cm 20cm 30cm 40cm 50cm 60cm 70cm 80cm

et 1o

B 4-7 EXRTRBKERMLL
Figure 4-7 Contrasting of long density of the main root of maize

HTERZEMHRRBRANEKRTHRL, SERERENRERRRZEN
R, AHFEMBRRMPRHATHRREL, BE 48 B 49, B 4-10 E 4-11.

(1) FRERRURLRERRARLRERA:

(2) BRERREKHLAFMERRKER, 30 EEHRRERE—1;

(3) ¥FHE R EMAURS H R B ENAURE E L,

(OFERFRRRKCE L RFIRR R BRI, 1 EERR S R A5

M 4-8 FiLERRE 4-9 kTR E
Figure 4-8 The picture of root systerm after subsoiling Figure 4-9 The picture of root systerm no subsoiling

B 4-10 R EMRE B4 kFHRBHRE
Figure 4-10 The picture of single root after subsoiling Figure 4-11 The picture of single root no subsoiling
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4.2.3 RBE®E

AR P HEE R OR AR RR P ERERARRITHA, RUFHEREE
KRB, RAGRLERNA, TELARENIREEE. Bl
RS T RARANEKRE, £ FER T PHRRRA LR, THEER, Bt
B, AEURRNERRE S RFNTE, RECDERET, HEDEKRZ
TR RS
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WEE PHHRRIBALEA A8 74

BRE hHFRNNRER AR E S

5.1 MM

MERERRESF AN R BRRERREEA, R A BVt F 28
m, REQRLRBANEEEIE, TEESHRSE WASARERYTRERRE
R L7 2 A ) R EAR VR A

BRRUHEZERBE N FHAZERE. —REND. TEE. HRAE. BAL
HEL, FRETAR, RREBRE. —RKEHAAMDAH=E. XEHK
EREAFNEBLRED TR TTERASR, LA URSEE®, ¥+ BER%
TR, CEBE, MEIT “2. ¥ 8. 5 WRE.

R LR BRI L R R F R NS MRS, BT ENFRRRE S 08HE
HR, HEEE, TRPBLARAR PLRREGFERRERN. B, RAX
Hyb b BB E L FF, 20 42 50 4548 5 %, 60 4EAL8 K, T04E4% 13 ¥, B0 4E4E
14 %, 90 423 K, TEYET TRVEFRERS ARBANERS. PRABRES
&5 B L mERAT 28%, T BIELIGEE 2460kn’ i BERE K fE .

KEFK, ERBUNEE, BARTE. HEEBRIN, BEHETRTY.
EEERE DS, DRRRAREER. SRR . DRRBRRENEENHE R
RS, ST LAGR L. SN, BT, Q%R
K, [EHEHENER. BREBIAK. RAEY. ArhiH, 25BYLLERK. KB
MBI EERE.

R SR R R B E R W E B, RIP BRI 138
Kb RIPPEBHERAR A BHERT LUK 1R R 80%EL L. 0 1999 EHFK
AF 40mm RETR, FEMBHEK LR % 73.65t, MR ELTRRER 14.5t, &
KL 80%. 1998 EWRFRE, LRHAREEERD, HELANLEHK 1. 72t, Tk
PHE R AL FRFUK 0. 46t, WD 73%, RPUBHER D TRMEHBENRIEEHE.

FBPUEBHERT RS LRR, BOVLRER, HEDBIL. YREST S
RAERN, BEEH S HRAERTE, BTHEREXTRNRY, BREEFE
FHEHRAMEANES, BHESSHORE, ARSRES. B, PLRNVE
FERARABORENBENER, RPuiEioarEEaahE, NEREEL.
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BFSL, MLAIAROHHRALHEE, GRS, BIEREH,
BERORANEERE, B4, RPESHETURORE (REFHD) 60z,

B RERHETTLURD R, BWRENRE L EREREET SRR, T
BIHE ARSI R, WHRSNLH, WAMSHSELN, £-DRERL
SFHMERRTAML, RRFRNEK, BILKANS, RENKRM. K2, BF
BRI RRERRS, BRSH, RIEAEERSD. RN EFREERIA.
RER HRORABH I, LRRORRGRE, EXREWRINE - (HE.
MR, AR, ABRD, RIMK. FZ, MR, RECFTH
N BOBHL B, FERRASMLEAERR A R,

5.2 SR 4T

EATEREASRISRNBFR, FRT TN TS TR
Fetre it fELBARRREA.

5.2.1 hEERIMNMILEAR S ENTR

BLERAH: T2005 510 A9 H, ZLTHREFEMFLZADHETHE “B
&K 863 HH " BARKER, FRCFHRLARFRIHAREL N 5 MK, EF,
AEER - ELSERBERINIOR, REAKHEE: GNE. RRKPRBE, 2
REFER (R 3300 HEXKMH), BRK5-1.

=51 ER<RNE
Table 5-1 The investigation of maize’s output
+i i rES B
e i 2 3 4 5

% HHX/g 285 230 30.5 255 224 27.18

w  ARK/a 130 19.8 186 12.5 89 14.3
7 N/ 280 2004 2623 1428 1563 1980
Flkg/in® 11286 103635 12984 70695 T430.5 9831

ARk/e 321 297 342 294 400 33.08

g TRk ien 123 132 63 15.3 57 10.52
= WEE/g 2427 188 2941 2399 2432 2403

Pl kg/mmt 12012 8997 14559 11875.5 12039 118965

AF5-1 AT THRINGE, EROEREMN 27. 18 Sim3) 33. 08, WA
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SBOE PRI TR A4

B 21 7% FRMFEREM 14, Scm WA F] 10, 52cm, #EDIEE R 3.98%, FRpIHH
A 198, 0g MNF) 240, 3g, HIHERE S 21. 36%, FREGATM=RMN 9831ke HinE|
11896, 5kg, MWHEE K 21%. MR LUER A HEAT IR BEDNE.

5.2.2 REHRMHLEARMGELRA

BA 25 B s R AL AR ek 60 2 BUA R RBURMAEL AR, (F,):
F,=F,+F, +F,+B+F, (5-1)
AP F,—ERHEEN, (T

F,—#%6%, (Gu);

F—EHLEHLESTIA®, ()

. B—35)iRm, (5B

F,—E#E®%, ().

kA Cye GL/AHD:

F,
c, =_Q_ (5-2)
-~

AF ¢ O, — i HHELR (AHD , Bk 20 KR, 8

0,,=20X €0.33 AN X (9 HB/R) =60 (AHD

(1) BEREER (F)

FAWSEMMEE 2ke, FTREM 3270, —MELERIMMHFEIGT 200 7T,
F, =21X3.2X60+200=4232 (JT)

(2) HE® (F)

F,=300 (5%)

(3) EHAMNANKBRER (F)
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R AR KW FAE X

2AZi k)
Pi:iﬂTWIQ“’ (5-3)
A Z,,—BEERTRE (G, EHEEEEREU 3.5 FLitH:
R# —XBREE, EHA 8%
o, —EELE, (AED, —MEHEALR R 400 26

Qzuf —ﬁﬁmﬂ;j‘kﬁl (}&w); 60 ‘ﬁ’ﬁn

35000x8%
400

2) BLRMKRBRER, (F)

. F.= 60=420 (G5B

. Z(zgy} 'R;l)
F, =L-1~~~—Q.--—-~»»HQ,,J (5-4)
ni

R Z,—HANEZESRE, (B % 4000 5
R, —HLERABREE, —BY 5%

O, —WARERLR, (AHD, —RHLANERLEN 100 A,

4000 5%

W: F, = x60=120 (7G)

3) ENENAMKBRER (F)

F.=F,+F, =420+120 =540 (3%)

(4) FNENRMIFIAR (F, )

1) EHHFRR (F)

Y, Y (5-5)

A Z,—BERRRE (GU), EHBMR %, WEHRMER 1400 T
T, —EHERER, (F), —Bh 124,
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BEE PHERIRILHRB ST

. 350001400

. S
M. F 12x 400

2) BLAKSTIER (F)

x60=420 (7T

F =izﬂi_‘?"’ Oou (56)

~

KA Z, -HLAKAEY 4000 75
Z,~MLAREREERE, (G0, SLARMEEN. 5.5%, R 220 76

Z,—HLAREHER. (8), —BAH 104,

. 4000-220
s L3N
M. F 10x100

3 EHAPLAMITIER (F)

x60=2268 (J0)

F,=F +F =420+2268=6468 ()

(8) TFanim (8>
CLE TR HThinmM, AR50, h20 X
R B B=1000 (L)

(6) WER (F)
" —R AN 5%-10%, HisE F,=1000 (5T)
(1 RS BERRANELER (F,)
F,=F +F +F +B+F,
F,, =4232+300+540+646.8+1000+1000=7718.8 (J0)

c mf&mﬂé_gﬁxmsﬁs GR/AED

" Ou
5.2.3 AHRANBLRARBRREEA

RELLER BRI L B R AL L R AR TS, FT LA

PRI AL BAR B R R
BUEORAE™ 2065. bke, EXRIFENIHMH 1. 22 Fu/ke HHETE, WRE
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SERRRE AR AR

A RERRE
2065. 5X 1. 22=2519. 91 7o/ A H
BB A TR A 128, 65 7T, RERME AR DLt 2391, 26 7T

5.3 EBMMAHT

BT AT RN A ARNBEFRT RS, FALRES. BRBTY
B B, FIURRASRATE, WAT LA EETSOEE, AN
th FACTIRY M K B, AR F R S R R S, LA R,
LREATHRRER, RUESFABAEENGRERASROE SR,

SRR ER R AR T 2. IR, FTRLTRHC TR
SRR, (oK, SRR MR, MmO,
REHRAIURNA R, T BERURENERRT, DO RIFRE KR,

BRI AT UG RB S RSN, HENEIREX, BN
BN “HIKET, SARK, ETEERRRRRNNS, RE WAL #
R, BETASESHRGFE. TURER, HES. KEEA, B AN NSE
W, TTLEER RN, RAMIBHENERK.

BT AARIOEE, FRWE RS B4 MBS HARIEHEZ T, B3 L
| BB, RERERS, FEASEEKSSRED, B, f
BT LA S SN, EAEHURMAR: MBS, E FSs i B A
WEREA, b FEASSREERK, HEKNSRETEE, RVHSHFE,
RS BRI, FHURS BUHRR. MW “BRAE, LREN”,
R,

b F RSB EARITR T BENARE, RALR, TS EER
EHEAR, WRABRTEAS L, BABARE, TREETS, BUHAS
£, BER, BRSHTRTLGRE, HEMREUT, RUAErE,



ey ol

BARE GIEMEIY

6. 145t

FWILFFIET 2005 4 4 AP 2006 £ 4 ALK, FEHLBEBT KR MERRAE. &
BAE SHIE A, FEFEGHY 1551, 2 B BRHANRERLE, BAT T EHRE
(¥ B R A B B ARSI B RRAKF, 3t 1HS-1. 2 B P BHEMABLIEHT T St 8ot
TR BORE I IHS-1. 2 R SRR AN T BEAR, FEARNSREHGE, HEm
FERRFR R RN, EWNEKRETHRURERB R EKETH LTI,
BATMTEEFREE:

(1) @3t 1H5-1. 2 HFBERHGHTHE B ERR T, BEFPEREEL
20cm, RIPFRA AR, WESFEN T0cm, FEHR N S, REQSHRMN
25 B Amassl: A 1HS-1. 2 B BHRANLET A6t BERENERY 8m, T
fER% 10 B, (RRmA R 6305 BARRER, EERNBHERY 16m, %
R ¥ 10mm, NP Tom.

(2) MtER 18S-1. 2 BIPHHERILET BERAR, AFHERARZEERM
- BARBERATEHER, Q¥ BRI LR R YR RSN, BT
BHEANIE T MO TLBREARZE 9. 91%, IRRFAEEN 87. 51%; HIRELIRtRIAR. BFSC
X, BFREESETEEY T PFREAER L RREEE (SkR. TLRE. BF
AEHUR) K324k, BT ESTRAERGERE D ORAFHR T, FHEAN TR+ %
WEAERENRTE, KRASTHEREEEE, BEDEEHREILERT.

(3) AR LHRPHERAARRE TR, 8TFAEESEEREDEK
REWR, Bl EMTrRHEREEND SSMIRAT, FHEFEENERNEKRER
R, DEEEEE, MHBK, BHEWSAEE: HATHEKRETRF—
BEAZHEMEE, MEANK., WEHEHRFEE, NEENEKETRE—SER
EXHARE.

(4) EANEXRNIBFGHTHN, HEBERE X EERMARRNERER
RECFRKEREFTHITLE, P4 10co FENLRA—ER, 753 80cm 113K
B, BREERABEBENR 373. 21cn, BEREEER KN 0. 0438cn/cn’, B K
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0. 0075 cm/cn’s FREHA E MM BEREH 263. 2lcm, WEBKFERAHN 0. 0275 em/en’,
B 0.005cm/em'’e

(5) MPBERMIMUEARBITRAST, RAPHRRTSDORR. A,
BAORY, MHYAR: EHEEREKREN, REDRIES: EAEEVHERA
xwﬁzﬁeaaf;gmw%gmm FHUR RAH S A B IOR T BB 2391, 26 7T;
WA RN, R0 DS TAT AR, RAE 1HS-1. 2 R BhR
MR A= B A R B TR R #E.

6.2 HiY

B FHERNXR, B LR ANERBRAKFER, 8 -LERMBSIARTIRA
HETHE-SEATE BEUSBEEANFUT LA EMTIRALE:

(D WIEBXHERFHERE, SBRXDHERIRD, REAFHAD Hi
Bk 25 SR, BrUUR 1HS-1. 2 B eP SRR HLHEAT B Rk i 3R R B 200m
EAMESHPRLETER, FEEMARRERE, TUERED.

(2) EABHEATIRS, NREREXRFEREENRREFRI L%
R H AT R
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AXIRED 2004 Sk, AFBFLAKBOACHETIRN, AE bLH
AR, MM, RiE, &t REIHAXHEBH, $FRMET REQ ok, 2T
THS AMBOIRE, LEZENFIRAEIE, FIFEEN%EEERPRITEHIE
- LBk, RE% T b, LSRN EFLZERTEE T
A EREES, SR S WA AT L AR S8 %R
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