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Study of the changes of the rice yield and soil fertility on the paddy
field under long-term no-tillage and ridge culture conditions

GAO Ming, ZHANG Lei, WEI Chao-fu, XIE De-ti
( College of Resou. and Environ., South-west Agric. Univ., Chongging 400716 ,China)

Abstract: The changes of rice growth, its yield and the soil fertility with different tillage systems of 11 years
were studied. The result showed that the amount of root, rate of white root and root activity in no-tillage and
ridge culture treatment were higher than that in conventional tillage and rotation of paddy and upland treat-
ments, and had an early tiller time. The plant height, stem diameter, spike length and grains per spike of no-
tillage and ridge culture treatment were also higher than in conventional tillage and rotation of paddy and upland
treatments, and the average yield of 11 years increased by 10.3% than conventional treatment, and by 11.3%
than rotation of paddy and upland treatment. Furthermore, the long-term of no-tillage and ridge culture treat-
ment improved the physic-chemical properties, the soil bulk density and the contents of soil nutrients increased.
The same situation could be seen at the quantity of the soil microbe and the activity of soil enzymes when com-
paring the no-tillage and ridge culture treatment with the other mentioned ones. Moreover, in the up-layer soil
of the no-tillage and ridge culture treatment, the loosely combined humus was higher by 0. 194 percentage point
than that of the conventional treatment, and by 0.238 percentage point than that of the rotation of paddy and
upland treatment. On the other hand, the quantity of tightly combined humus in the former treatment was low-
er by 0.098 percentage point and 0.037 percentage point than that of the conventional treatment and the rota-
tion of paddy and upland treatment, respectively.
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HETTHRERY, XTHRERHAEMNKBERE
FHEW, &G TKBRAYREHE SHEE
WESTHBERES LEARYR B BE FZHIR
B, BR EAABIXBHKEZE SN
KBERKEAE FBEEALEE OB MR MREL
A, Al BRINEKBEMABREM L, HETE
11 22 EAFBEEREBE KB =R X TN
HRPL, SENECREBE KB LRI FHEL0L
K& BEAE R B AR AR 2K AR
1 FHRS H

REMTFERTAHXARRLKERER
%,1990 EFRELHKBEMRE., ZESKEBE
PREERIE, FFHEMEERN 1105mm, ¥ F X1
R 18.30C , 4 H 8 1276h, +ENFARGEKT &R
VDEBAKFEAVRESR LEATRPHERK
Ft, ABHEMEEAERK: pH7. 1, FHNE
23.1g/kg, & N 1.74 g/kg, ® P 0.75 g/kg, & K
22.7 g/kg, Wf# N 120.1 mg/kg, #E P 7.5 mg/kg,
B K 71.1mglkg, Y1 WHL 447 . 4g/kg, Y1 B HE
Kk 144 . 2g/kgo

REHE 4 MEHE: DERFEPRE—LK
H), IR EBF =R =AM ER, KRBk
JFRELK;2)&KEH (PRB—LKHE), EZHE
K NREZ BERNEEREZE L, ZHAE
MAFEHV RERFF L EEH,—Z— 55cm, ZTH
F& 25cm, ¥ 5% 30cm, Y BE 35cm, /K RS AE 76 2B 58 ) R
W, GZR 217, B/PXIES 2, KBRKERBHE
2K N EEEB (PR —ADEZWR), 2FEALAH
A#t AEZF LR 2, KBWKEF/NE, NE
AR, PR KA, RIFRIEER, E_F/D
FWEHEAKMEAKREE; )KBRIEMPB—/IER
3R) , &A% G 7 KRR, KBBIGRE i T H A
Rk BB R /NE IR WOR G B K BLAEROK RS

BNLBEPRERR 20m’ 4 REE, BILK
HH, SLEBEOBEREY . RE 273.1
kg/hm® ; i3 B% BR 45 500.3 kg/hm®; & 4L & 150.1
kg/hm® o 454F /)N 32 FIZK RS 4R R 2 9% PR 4% 1k K AE—
KA RERERK 2/3 FEKIE, 1/3 fEBIE; &b

JEABFEAR &4, 1990 ~ 1997 4EAL#E 3.4 RBUKFE
—/NFE B E, 1998 4 5 B2 K B R B AE.
20004 9 A FHIKREKRRE, EE L BX P& 0—
10.10—20.20—30.30—40cm 4> 4 E Bk, t £
KT B 44> 315t 1mm F 0. 15mm 7 , #E4HrE o
TR AS R e,

2 HERE5H

2.1 BAKYPRERHXNABEKZEHEMN
2.1.1 MABBRREMEW ZEEHNLIRES
AGHBAR THAFER IR, B3R
RAEKLDARTEARFHE W, 2000 F & 4k 2K
EBHMBENEEREZR(R D, KBEBNET
i RUZERHLCERK, KRR AKERE, ¥
M ERE;EABEKEEBRNRTBERKER
BNUWE, ZEAE A L E M EERK R REL
BRI 39.0% F1 21.3% ., MERP~RHW
PRABHEFRAKSEINEAAEKHH B, LA
FEMKIMFESESZ B BEFA TR
Fbe#a  ERTFAI ERTBREERBHRTER
B,

HI1IZENDL, SLBB/OKBHABEENLE
HERKEAMEFE, AENMEFHELBEEREE
WYREK , ERYHABR®E, LA KREH
BRBBEEL BREZHREL . ARE S BRE
MESRREHERRE NN EEER, KWPE
ERBLERAMARE-HERE T HAFEMKR
BELHE, SENES, ABHEKR, X52ERH
KEMEN o - BHRAEVELER TH M ELIEMK
B ErRPAEVENLERER , MEKBERKH
HEREHRE(R2DNEREYE. RUKHZEE
A R T HRBRKRBRRNTE
2.1.2 XMAKBOBESSHEN BHLBUZESL
AR ELHME R, SERER, SRR
7 U fY s R) BB ALSEAE MK BRERB T 3~5d,
BiEH2Eap Lt B S ERAS M KEREL (B
Do WK, IR EBERRE, UEFHT
M, RHAAERAER, TR, ZBERBLEN
SFAERK BEERHEAERER
2.1.3 KBREEERST R3 AR, ZERBLL
W BARABAE, KR SIr K B K BB
2% 101.0cm.32.3cm.23.8 cm M 172.1 Ri/5, 3
HHEAEE AR LUKEREMEREER, B
H9.5 M, TREULKGHES, B8 48
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BERREE, BHREAHBRABRNAEBREEN  FAKRRER, B SBRER, E2ERBLES
FAER B hTRE ML EMEEFLERTAE NS AN LT ENKRRERE.

£1 FELBEXABHEREKOER

Table 1 The effect of different treatments on the growth of the rice root

4rBEM B A LB
s Tillering stage Jointing stage Heading stage Milk-ripe stage
Treatment RL RN RWR RL RN RWR RL RN RWR RL RN RWR
(em) (No.) (%) (em) (No.) (%) (em) (No.) (%) (em) (No.) (%)

CT 22.7 218 31.5 29.5 245 16.7 31.2 238 15.4 27.5 187 7.8
NTF 25.0 293 37.2 37.6 358 25.4 38.8 335 20.6 31.2 225 9.5
NTR 27.5 316 44.7 41.0 390 23.8 43.5 355 21.5 33.6 247 11.2
RPD 23.3 275 35.3 33.8 340 22.6 35.4 292 18.3 28.8 204 9.3

CT: % #FAE Conventional tillage; NTF: & 7K %8 No-tillage and fallow in winter; NTR: Z&4E S8 No-tillage and ridge culture; RPD. K B8
Rotation of paddy and upland. RL: #4 Length of root; RN: B EH ¥ Number of root(per plant) ;RWR: $# % Rate of white root. T A Same as

follows.
20
#£2 FAEALBMAKBRETHOER
Table 2 Effect of different treatments on root activity " 16 |
8~
o EREAYRLE (g (hg) ,FW] Ez 12}
LT Oxidative quantity of a—NA S §K
Treatment é? & 8T
5 BE R & 3r] = ——CT
Tillering Jointing Harvesting 4r _ﬁ_§¥§
—0— RPU
CT 32.7 25.4 8.9 0 . . . . X .
NTF 35.5 28.5 40.5 5-9 5-19  5-29 6-8 6-18  6-28 7-8
H# (B-H) Date(mon.-d)
NTR 37.8 30.3 11.7
RPD 35.2 26.6 9.4 1 TRLBABIRDS
Fig. 1 Dynamic of rice tiller with different treatments
£3 FRL4EXMKBIEZSFEROER
Table 3 Effect of different treatments on economical characters of rice
B E-¥ Eallg S BK A on g THE
Ab 34 Height Diameter Length of Length Effective Grains ]
1000-grains
Treatment of plant of stem flag leaf of spike spikes per spike @
g
(cm) (mm) (cm) (cm) (No.) (No.)
CT 82.2 4.7 27.5 20.2 9.5 119.8 27.4
NTF 98.4 5.8 31.7 23.0 9.3 156.5 28.1
NTR 101.0 6.5 32.3 23.8 9.2 172.1 27.7
RPD 98.7 6.8 31.9 23.0 9.5 161.3 26.7

2.2 BEAKPZEEHED~ROKME

11 ERBER (R4) FH, ARBHELEAEK
BAERMEFB LA -FEER. FTULBEEL
BEEEEMKEEEM 11 EH BB, ZE
S ERKREERER KRR ALKE8 KRR
VEFNE EAE 11 LB KB =B ZERB K
BREMEAFEEIHE 11.3% M 10.3% . 2000

FEABEREFEMN, SLEASIRBENE
RAE,X5FELERENERMEL, HFAL
BARERKBTEBER OB, MEFERB 1996
£ 3% 10701kg/hm’ , i 1998 4 R A 6343 kg/hm®, 4
AMEBRHERKBBELERRAEE 14.3% ~
17.3% Z |, X5 BB EHE X,
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F4 TELAXED=RHOEE (kg/bm’)
Table 4 Effect of different treatments on yield of crops
5 CT NTF NTR NPD
Year KE K bi% i NEHR) P& NE ()
Rice Rice Rice Wheat(Rape) Rice Wheat(Rape)
1990 6798 7539 7587 — 7108 —
1991 6949 7390 7471 2149 6858 1864
1992 7941 7768 8326 2655 7953 2559
1993 6315 6652 6901 2578 6142 2443
1994 6391 7471 7053 3391 7728 3042
1995 6505 6306 6831 1918 6288 2980
1996 9345 9957 10701 3253 9519 2913
1997 8700 9300 10044 1756 8644 2112
1998 7032 6687 6343 1150 5982 1287
1999 7753 8704 8829 1102 7678 1239
2000 6208 8292 8872 1203 6834 1297
1 Mean 7267 7824 8088 2116 7339 2173
RHEE Sd 1039.9 1144.1 1400.4 842.4 1096.2 722.6
C.V (%) 14.3 14.6 17.3 39.8 14.9 33.3

2.3 BHEHKHEZESHX TREHNERN

2.3.1 WHHABERREW IRAEAE-TRE
FAIURB KGO L RWEHHBER
fle KK L, L RI8, EWE, L AT
WG, B ERAKBEBRRMEARRES W T 2,
2000 SFRKRBEKPNELEPIIUESER(ESHE
U BHZEEBSKERETSHEM BRT KR
Xt REMAR RN, LIEBR RS R,
AEVBHEM. ZERBLE 0—10 M 10—20cm
TEHNBERRAETHAERE M FESHHMT

22.1% M 31.4%; KBHIES WM T 23.4%
32.6% . R\ AEMBHMBORE M BFRAE
1k, RS H L AR KT HBESBEINE, XS
MARBRYE, BRRAES TRRAME
BEEAAE - TRELTURB T BEHMNEE
Y, NERSEBH, ZEAHETIENRERSE
BEHEATEAD, D BB PR, R T L35
WL KBRRE, FAN 8K # 8 SR
ETERM,

£5 FELEXINEERNOEE
Table 5 Effect of different treatments on soil bulk density

7
£8P e New | TARREE o
Treatment Depth bulk density bulk density Dry bulk iensnty Shrmkz;ge
(cm) (gem®) (glem®) (g/lem®) (glem®)
CT 0—10 0.38 0.77 1.53 0.76
10—20 0.40 0.86 1.46 0.60
NTF 0—10 0.43 0.98 1.52 0.54
10—20 0.46 1.04 1.53 0.49
NTR 0—10 0.47 0.94 1.49 0.55
10—20 0.44 1.13 1.64 0.51
RPD 0—10 0.41 0.95 1.56 0.55
10—20 0.44 1.14 1.67 0.53
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232 WHEAENREFSEROEE X6 E
W ARLHEN L EANEIBEREESRERS
AHHFEBERKER, 0—10.10—20cm + 2 Z/E%
Prab B DL B A B4 B K B3R ¥
fEI N 16.4.9.2 71 14.1.4.2 g/kg, ARBHEF L
ANRETRHEN S HIEEAR, ZERAR
WANREERRFIRER, MAKBRRIEME M
FAEL BB I H TRAIHE(E6), X5
HRLBEE AR, LA R R BIRR,S
BAAmMMLMEABNRMNT LR L EENE
X, 5EMHE LB E—E ",

ROERW, T HLA MER O UZIERHR
ROEMPERK, KERERK; LB 26,
ERHRUREEEH LA LI LERE, BEXK
FUEREAFELEER, RUEIHEHREER

BRT EZERBERRBEHKETAAF L
BERVE, ARSI,

2.3.3 WAEIEERLEESRSHEW FEMR
VAEML, ZEGH L ENESREARSBRSE, L
HE 0—20cm + EHHEMTFEMKERMER 0.194
MO.238ANENA, MEESBHEBAK 0.098
0.037 NE 7 5 RS S B R & 4 2B 0—20cm
TEEHAK, i 20—40cm ZEH B LK BB IE
MEHFIER 0.028 F 0.193 B4 A, N HEH
FENEESRETNES, ZEEH > KERE
SEMTEEERD . BREEPERRKBHLEFR
FRENKFHKELHMESRERD,FEE L EIE
NER MESSEESBARBKRZ AWM,
FRBERKN, ZERMHSHER BB SKES
A

Fo6 TRAMELENLTMESAROER

Table 6 Effect of different treatments on contents of nutrients

phm 12 BHA 28 X et WA BB e
Treatment Depth oM Tot. N Tot. P Tot. K Alkal-hydrol. N Avail. P Avail. K
(cm) (g/kg) (g/kg) (g/kg) (g/kg) (mg/kg) (mg/kg) (mg/kg)
CT 0—10 34.4 2.10 1.07 18.7 111.2 9.4 103.8
10—20 35.3 2.14 0.65 18.1 114.7 11.1 82.9
NTF 0—10 33.5 1.99 0.74 22.8 117.1 12.5 88.7
10—20 30.9 1.61 0.81 22.1 114.7 5.8 56.0
NTR 0—10 48.5 2.93 1.21 24.1 165.0 42.5 78.0
10—20 39.5 2.44 0.85 18.3 142.1 34.9 53.6
RPD 0—10 32.1 1.82 0.59 17.8 115.2 20.7 71.7
10—20 30.3 1.78 0.89 18.3 97.7 19.5 50.5
T FRAMEARN LI MEARESHER
Table 7 Effect of different treatments on humus forms of soil
ihEE T2 MBI A Humus forms (C %) WETIRES
Treatment Depth L/ BES BEE Loosely combined/
(cm) Loosely combined Stably combined Tightly combined Tightly combined
CcT 0—10 0.491 0.236 0.612 0.802
10—20 0.356 0.153 0.425 0.838
NTR 0—10 0.685 0.259 0.514 1.332
10—20 0.469 0.346 0.557 0.842
RPD 0—10 0.447 0.254 0.551 0.811
10—20 0.563 0.318 0.448 1.257

2.3.4 WERMHMAYMBEENRER HEKBR
FHRE 0—20cm TR AEYHBELE(F )&
B ZFERHCE L EFHAE BREANT S8
BRI T ILA A B, B RO MO

B REMLEAEROEEUZERHRR, K
KEKBRE, FAFERK. XBZELHEH
Bl AR, R B R SR, KL BE K
B BRI, KRBRBREE w4
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®8 FRAMEFAXLAUMEDIRBHORRA

Table 8 Effect of different treatments on microbes and the enzyme activity of soil

m Em HAH FERDWE BB MR

Uik} B . Fungi . Cellulose-decomposing

Treatment acteria ungi Actinomycetes bacteria Urease Catalase
(x10° cfu/g) (X 10° cfu/g) (X 10° cfu/g ) 3 (N mg/kg) (O, mL/(g*s),25C]
(x10° cfu/g )

CT 105 50 38 0.2 83.6 3.70

NTF 166 68 39 3.5 85.4 3.86

NTR 187 23 67 16.2 114.5 4.95

RPD 159 20 25 4.7 97.2 4.35
KABEENRELE T RFMEH, 18-23.

L (2] Gttty EBHRIMEBRIARI]]. FEKRPER,1989,7

3 it (2): 30-31.

BHAHESRENESFEY ™R LA
T KPUREERRBERKB ST —
BEMBRBAREN, EEAH TR EAAIE,
Xt MEWE IR, BB N EHE L, -
REAVEAFRS S BB EHN, FN, BREEY
FERBOHFHABA AT KR AR
BERERY HHKPZELH L HNENR, £
BB EEMA B A RBIEEYE, -
BAEHLEAPEMKERER, BRASLEER
XK RTA g i, (B2 R H RS EE
RBEK T—EREXTELFFIBENERR
H—F® ) EEZERHERE LR, X
BERZEUETHEAKFENUENTBKNEHK
BB, B PN IR E 1 E T AT K
B ENEIKSETRBES I MEKIKERT,
ZE N B K A VR TR R W 4 1) 2B T, £ 22 0 4 AR
REMRFEEKRL, FHTES. SR, VKT
THEHANY R SRR, Ry E
KEFAMBIEENRACE TAMBFRERME

HTZERHRET LB, F LRy,
EEREAB MR EHTFHEYHRET
AR, FRBERRY, ZIERH L HE M EEMK
FRMELEANKBERAZE ARE RRENR
B, EBER HAERRIUE, KEFER X 5EN
SMF BB R, Bl ERETRE
I EERS N R ELEEAMBEFKEZEE
HTAEENENL.
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