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Effects of Water-Saving and Protective Tillage Technique in Rice
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Abstract: The soil and rice plant characteristics, and grain yield and its components of rice under water-saving and protec-
tive tillage (WSPT) conditions were analyzed. Compared with conventional tillage method, the soil bulk density were de-
~ creased, and soil porosity, redox potential, available N, P, K contents in the soil layers of seedling were increased, the root
dry weight and leaf N content of rice were enhanced under WSPT. The yield under WSPT was attributed to the increase in
number of panicles per unit area and 1000-grain weight.
Key words: paddy field; protective tillage; soil characteristics; yield
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1 AEBMESAREERIMBERLIBAKEELLR
Table 1., Comparison of soil bulk density and soil porosity in two layers under different tillage methods.
+HAE + LB
Soif buik density Soil porosity
;ffpi T R e BB A 1 17 B 1 A 2
Protective tillage Conventional tillage =~ Difference Protective tillage Conventional tillage Difference
/(g e+ cm™%) /(g cm™?) /% /% /% /%
0~10 cm 1. 22 1.33 — 8. 3 51. 45 47.76 3. 69
10~20 cm 1. 24 1. 40 —11.4 5l. 34 45, 30 6. 04
fFi:‘J MEan _ 1.23 1. 37 —1r0.2 ol. 40 _ 46. 53 4, 87
A ARAEEW L EERRTEE. LEEHE LT BESHMEEREIR. B1IHGERR
1.4.2 KRBHAEARKRXEFHA B, AP ELEXN T RARER T HE A KEH, 1
FREHBHEEKBREZAIABTLANN FRARSTE XEBET R BB TN LRSS R T RE LR
(Fi B A 47 CNNO3A Rir i B R W & X =) . FEENE. TEHEENNNE L REMERBAURS,
1.4.3 FERFEHMRAEXTAZ ERTRKBRANERETNOBHEREDS ., R2EAEAN
KRB BEEENER S S, BRXEZEMF 7K, FOREX M3 A K23 W08 &4 T U5 R
KB R FE /N, LS B A S -] EH frt BEACR R A FE., NP RILE B KR P S
BHEE,S SFHBENYSBEHSERN~EWREHEHEN LY fEAL X +BEAEFHMNBZEH T HEEX,
. | 2.1.2 $HFHFHLFHRE
2 3 EBA ATLOKRK 17 A1 = A [F] 4L 3 &
: %%iﬁﬁﬁ | +BEERERFESSROMEER. NHATUE L, RE
2.1 RESEFRTREBAIEROLSR FrHEHERNLEX . HHE TEH#EAR R K LR EBIF ST
2.1.1 LBAEF AMEFAEAL RV ILR SRPYBIIRF  AHEFTEERHE., XHBREEH
WHKEM, &3 WA E ™ EREE, KRS AT, B BRI AR, AT LA B i T R HEFHAE
AETHEAENEM XE/KEVNEX L E. EEARNELL, KRR T HHEREPEAL,HF **A"@ﬁ*?%ﬂ’ﬁﬂi 0~18 cm FTEE N
CEBHTHEEEEE WKENERERIREHART AR RB MR,
MEBEEFEHE., TKEVPEHEREBEARXIN T E2F 8 2.2 KEBEKEZEFTANLEER
FIgEE T R X T BEHBA R, XEERARELRSZ 2.2.1 RALKESH
KEMAEEH/NDTHRIFEXEGE D, RARFPHEHETR. AR TRKBREANERAET.
1 BB HAMHARBIESXEREBEEAFRNERKRERFHE
£2 FAELERGEAEFEBRTLER ER . XA EPLOEHLEAGHOREE X,
Table 2 . Comparison of redox potential in rhizosphere under different 2.2.2 "TRAQFTHEF
treatments at Bawuling Farm, - BN NLZORGE AN ABEEHHT R EREBHTT
il F3alid 2 g =311 HWH.EREHAHXYFTFHRX(F L, XEREFEKRS3
Sité Protective Conventional Differencg AR ES KB EF LT ESHEEN A ES LB 1 BT
tillage/mV tillage/mV / THERKRBER KA LB,
17 A Team 17 175 128 36.7* 2.2.3 Fi&)ﬁi;}gﬁipjj%% ¥
_ 28 B Team 18 L R X h— 2003 4F , ph AR B T B R AT IE B 48T R A 7= 45
CE S U BEAT. %%%ﬁcﬂ“ﬁﬁﬂiz& 7= B % 6520, 5 kg/hm?, I 5 B X

* Significant at 0. 05 level.

(5523.0 kg/hm2 )7 18.9% .

3 ARAAEEFIREERERNFTER
Table 3. Nutrient content in different soil layers at Bawuling Farm,
i3 =27 W aE X+ {EY EBBE B XHEY
- Soil layer Available nitrogen Relative value®’ Available P Relative value!’
reatment
/cm /(mg * kg™!) /N /(mg » kg™1) /%
#HBEE Conventional tillage 0~10 148. 8 100. 0 23. 6 100, 0
10~20 140, 0 100. 0 21.1 100. 0
B3 PEBEYE Protective tillage 0~10 157.5 105, 8 25. 8 109. 3
10~20 147. 0 ~105. 0 30. 2 143. 1

DEE-BREIFERSEBEAE.

D Ratio of nutrient content in the same soil layer under protective tillage to conventional tillage.
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x4 FAELAEBHESHERLE
~ 30 | - Table 4 . Comparison of N content in leaf under different treatments in
E . 77 O % 3BEFE Coventional tillage Bawuling Farm,
J = j/é B RIPHEBHE Protective tilla b B xR E=3:1
- < 20 ;ﬁg ge 1= Protective Conventional Diff
" 7 Site tillage tillage e
$ ‘E e %; | /(g kg™1)  /(ge+kg™) /%
g 10 Z{; 17 BA Team 17 35 34 10. 3
® 05 % 18 BA Team 18 34 30 11. 3
g 0.0 7
ARFER  O0S5cm  5~10cm  10~1Scm 2004 EFRRBX T EFERWFE S, AT R, RBAEH
Total root weight + B Soil layers B EESEEREREEAMHES EARMX Y EEHHE
R PR, X R . ZREBRWRER L, B H
- BB TRENENEITREED ., BRANBMEGEER
1 AR A&E A
o1 RRRARTARRARSE | fe AR X % BUR [ 2o A O X 5 B 3 B W
Fig. 1. Comparison of root dry weight in soil layers under differ-
. B XEBPMBEA L.
ent treatments at Bawuling Farm.
%5 EREFA#EFARTEREEAREE
Table 5 Yield and its components under different tlllage methods . . . i
iﬁﬂ*ﬁﬁtﬂ & 1 m? B Y B R gixx TRE B8
Site and No. of No. of grains Seed setting 1000-grain Average yield
treatment panicles in 1 m? per panicle rate/ %% weight/g /(kg « hm™?%)
N O Bawuling Farm
K AEIPHEFEVE Protective tillage 557.5 59. 6 94, 2 26. 2 8 320.4
M BEYE Conventional tillage 438.5 71.6 91. 3 25. 2 7 091.7
218 Difference/ % 15.3 —16. 8 10. 3 10. 4 17.4*
# IEH Fangzheng County
KR IPHEBEAE Protective tillage 625.0 75.6 85.1 24.5 9 827.8
B M BF4E Conventional tillage 622. 6 68. 9 82.9 24, 3 8 647.7
# {8 Difference/ % 0.3 9.7 2.6 0. 6 13.7*
FH T Wuchang City -
KGR HE#AE Protective tillage 455, 9 104. 4 85. 7 24. 5 10 081. 3
% Hi 345 Conventional tillage 416. 7 105. 0 88. 2 24,1 9 264, 1

_ #18 Difference/ % _ . 9.4 _—0.5 —2.8 _ 1.8 _ 8. 8"
*ERIE SN BEKFE,

* Significant at 0. 05 level.
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