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Comprehensive effect of the main practices of conservation
tillage for double cropping system in Guanzhong basin of Shaanxi Province
—— 1[I . Effect of main practices on the growth, yield and output value of the double cropping system
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Abstract: In order to cope with the problems facing conservation tillage practices in double cropping system in

Guanzhong basin, Shaanxi Province, we studied the effects of five types and ten main tillage practices on crop growth,

yield and output value of the double cropping system, and compared them with the conventional method. The results

showed that high yield and output value gained in both winter wheat and summer maize by using subsoiling every other

year in subsoiling interval time experiment on land without straw mulching, with subsoiling every other year ranking third

among eleven techniques. Rotary tillage with straw mulching showed higher values compared with rotary tillage with no

straw mulching, and ranked sixth. Deep subsoiling was better than shallow subsoiling under straw mulching, and it

ranked first. Yield and output value of no-tillage and no straw mulching were higher than no-tillage and straw mulching.

Between the two methods of plowing tillage, straw returning was better and ranked second among all the 11 practices.

Keywords: Guanzhong basin; double cropping; main practices; growth; yield; output value
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Table 1  Comparison of winter wheat seedlings growth under different practices
A Hi Before winter HZ= Spring
W e wm THE MEWE M WK L WK RWKE B
R AN s o} T I s o T
Tillage Practices Tillers Secondary Fresh Dry Tillers Secondary Fresh Dry
/cm . R /cm . .
per plant roots weight weight per plant roots weight weight
AL SSEY 18.3¢ 3.0cd 3.3cd 1.03bc  0.33bcABC  35.0be 5.5cd 9.4b 5.25¢ 1.19¢E
Subsoiling ooy 18.8b 3.2b 3.5h 1.17ab  0.34abAB  35.0bc 5.6¢ 10.2a 5.75¢ 1.28dD
and no straw
mulching ~ SSETY 18.1de  3.0cd 3.2cd 1.02bc  0.31deCD  34.0c 5.4d 9.2he 5.01f 1.16hG
e RT 18.0e 3.0cd 3. 1ef 0.94c  0.30eD 34.0c 4.8e 7.2 4.90f 1.214F
Rotary
iillage RTSM 18.3c 3.2b 3.2de 0.98c  0.31deCD  36.0b 6.2b 10.4a 5.00f 1.25¢E
?;F:A‘fTJE SSsM 20.4a  3.6a 3.7a 1.18a  0.35Aa 39.0a 6.6a 10.1a 7.50a  1.79A
ubsoling
in depth STSM 18.7b 3.3b 3.4he 1.02bc  0.33bcABC  35.0be 6.1b 8.6cd 7.05b 1.73¢C
ki NT 17.5¢ 3.2b 3. 1ef 1.02bc  0.32¢dBCD  38.0a 5.6c 9.2hc 5.5d 1.21fF
No-tillage  NTSM 17.4f 3.1c 3.0f 0.97c  0.32cdBCD  34.0c 4.2f 8.6cd 4.5¢ 0.90j1
B SRCT 18.2cd  3.5a 3.4he 1.05abc  0.34abAB  38.0a 6.5a 10.6a 7.4a 1.76bB
Plowing tillage T 17.7e 2.9d 3.2de 0.98c  0.31deCD  38.0a 4.9 9.1bed  5.0f 1.11iH

I : [AFIARIRNE FIRE R4 R 22 57K 5% A 1% B3EKF-o SSEY, Bt 3 4F AR ; SSEOY , b B 4 VA HS s SSETY , Bt B 2 4F IR 5
RT, BRIHER 5 SSSM, 5 182 S T4~ 5 STSM, T FF B2 M 5 N, R S B 5 NTSML At A1 36 S Bk s SRCT, RS AT i T BB €T, (e e b . TRl

Note: Different lowercase and capital letters in the same column indicate significant difference at 5% and 1% levels, respectively. SSEY, subsoiling every

year; SSEQY, Subsoiling every other year; SSETY, Subsoiling every two year; RT, Rotary tillage; SSSM, Subsoiling starw mulching; STSM, Tillage with starw

mulching; NT, No-tillage; NTSM, No-tillage with starw mulching; SRCT, Plowing tillage with starw; CT, Tradition plowing tillage. The same as below.
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Table 2 Comparison of summer maize seedlings growth under different practices

‘ b i % %) YRS 54 7 ~
Pt A i BRI R fﬂ FARRIR 2 AREL $H§ﬁi$ iﬁﬂﬁi
. . Height Leaf number Stalk thickness Secondary Fresh weight Dry weight
Tillage Practices
/em per plant /em roots /g /g
B TR SSEY 54.7¢ 6 M 1.0 1.06h 3.8d 12.5¢ 1.95(F
Subsoiling SSEOY 55.1b 61 1.0 1.12¢ 4.1c 14.0c 2.10dD
and no straw
mulching SSETY 46.7h 6 10 0.80k 3.6d 12.4e 1.884G
ekt RT 49 .2g 6 M 1.0 1.16e 3.0ef 13.5d 2.03¢E
Rotary tillage RTSM 55.8u 6 1.0 1.21c 3.2 14.0c 2.15¢C
IRIATRIE SSSM 55.9a 61 1 0> 1.25a 5.3a 16.0a 2.40aA
Subsoiling ) N
in depth STSM 52.6d O 1.14f 5.1a 14.0c 2.10dD
b NT 50.7e 61 1.0 1.04i 2.9f 11.0f 1.65hH
No-tillage NTSM 50.2f 6 1.0 1.01j 2.8f 10.0g 1.50il
BBt SRCT 55.7a 6 1.0 1.23b 4.6b 15.0b 2.25hB
Plowing tillage cT 54.5¢ 6 M 10> 1.18d 3.0ef 12.5¢ 1.88gG
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0.01) o 7E = FPERHLTEMN (8] A FRAC R v, LA A T
PR BRI B0 T , U VE AR RPN AR B, PRI R AR TR
FAAL3HL; 76 T b e BE AL B v | A /INSZ 7 o ) A5 T
R, VRS 55 ERE AL B AT, T AR b e A Ak 300 4
2% PEIFR B T2 AN TR B AL 3 v | DARS T3 35 R A Ab
P 7 P S PR 2 S e, T R P 2 5 e P Ak P 4% TR
RG22 X SREF 8 35 e, AU 24Tk, 1%
B G KGE AR, ISR 51 e B VDA G 72 P Fh S B

Ab3 | AR b Gk A B e 4 i R R A, X
INZE RGP IE 2, B R AL AR B
YIAHOG , RS A1 78 55 S b Ak 297 ot A8 B i IR 25 ) ¢
28 KA TR AR W e A R AR 4 RS, S )
ZIEH KT GG TEPIF R AL IFSFF
A HH AL 2 B b s R R A A, A% G A A
A IR 85 2% , LIRS A1 ik A A1 T ek R 414
¥, 4 e RV AR NE Ty, DU 4 /N2 A K gt g
TR Z , 7 A B &R AT

2.2.2 FRRAXBEERMNAZEZRZZHREEXGY
2011 AR EOR UGS IOREE R 45 2R, L3R
4o R AF W, REHARAN, HEZ TR w18 A
HRWFRI N —E 25, LH AWML 1T
BCATRECR A R, A b PR 25 R B 2 (P < 0.05)
B E (P <0.01) o 78 = FP AR b R A2 R] B 4T PR Ak



14

TR XAV BT

32 %

Hrp B KR A RE N R LIRS AF AR AL B 25 [
R Y, YR AR TRAME L, OO RR 2 AR A
AR B 33X AR B AU & /NZE P K R A e
PR, 1 EHLBA —E B3, HIR 5 T K457 1
W E R4 EPIRTRERF AL B, B FOK ™ B ik
R, IR AT AL s e AL B i, T ARt e A 300
B2, X STEATE S R LA B , BE LR
DU AT 5% 5 A6 RO A8 i RAR TR BE AL Bl 56
KA I AR, DURS AT B i R AL PR -, TG

FHE SRR PAAL BN 5 22 , X 0E — 20 3R WA ARG AT B i T4
A BEEAT WS PR 20 AE PRI SR AR BE A AR AT
A B AL B R A B N SR R B 22, AR
TP AL BN By, BE— 2 B RTFEAE D R O
XN —FEATA — % BB s 7E AP BB AL B
HER BTN, IR AR H B B 4T
T A G B A BRI 4225 , 1 T [ o A, (ELRS Ao
BB TR RO RS FFIE I, FEk R 354 1
TIRAE T RO AR R B

R3 FRAXBRALEBETENEFEMHERILE

Table 3 Comparison of yield and its components of winter wheat under different practices

% . . BN BN . -
er e T i ik Rt e 17 S T
W2 FHRH AR . R . Effective Ineffective . -
. . No. of spike Height Spike length . . Grains 1000 grains
Tillage Practices " - spikelet spikelet . .
/(10*+hm~?%) /cm /cm ) ) per spike weight/g
per spike per spike
FRHLZRAL SSEY 561.0fF 74.0c 8.3ab 16.1d 2.9a 39.8gG 38.3eE
Subsoiling SSEOY 583.5dD 78.5a 8.5a 16.2cd 2.7b 41.3¢C 38.7¢C
and no straw
mulching SSETY 525.0il 73.5d 8.1bc 15.7ef 3.0a 38.6il 37.35G
Wbt RT 541.7¢G 74.0c 8.4a 16.3c 2.7b 40.7¢F, 38.0fF
Rotary tillage RTSM 577.5¢E 74.0c 8.5a 16.5b 2.3c 41.6aA 37.0hH
RAA TR SSSM 609.0bB 76.0b 8.6a 16.9a 2.1d 41.5bB 39.7aA
Subsoiling
in depth STSM 586.5¢C 73.0e 8.3ab 15.8¢ 2.6b 39.5hH 38.5dD
bk NT 561.OfF 71.0f 8.0cd 15.7¢f 2.2cd 40.8dD 38.0fF
No-tillage NTSM 535.5hH 73.0e 7.9¢d 15.2g 2.6b 38.1j] 35.7i
sk SRCT 616.5aA 74.0c 8.4a 16.3¢ 2.3c 41.3cC 39.1bB
Plowing tillage cT 511.5j) 73.0e 7.8d 15.6f 2.1d 40. 4F 37.35G
R4 TEAXERARLEBETEEXRTEHMHREEZLE
Table 4 Comparison of yield and its components of summer maize under different practices
K 2 . i LT‘F‘T . % . , %. . %/4\1 e gy g
B Sl A BREC/ hm B /om FEA 7 /cm T /em T /cm FHATHL TTRIEL £] *1E-/g
. . No. of . Ear Ear Ear Rows per Kernels 100 grains
Tillage Practices Height . . -
plant height length thickness ear per row weight
R TR A SSEY 53760dD 236g 110c 15.1f 4.5d 14.3dD 34.6dD 23.7abcAB
Subsoiling SSEOY 54300bB 245d 105d 16.1ab 4.7¢ 14.4¢C 35.4cC 24.0abAB
and no straw
mulching SSETY 53475¢E 240e 110c 14.8¢ 4 .4de 14.1F 32.2j] 23.5abcAB
sk RT 52905¢G 238f 113ab 15.8¢ 4.5d 14.2¢E 33.2fF 22.7cB
Rotary tillage RTSM 53460F 235¢ 115a 16.0b 5.1a 14.3dD 34.6dD 23.1bcAB
*:‘ﬁNT’E SSSM 54315aA 260a 100 16.2a 5.2a 14.8aA 36.20A  24.6aA
ubsoiling
in depth STSM 54300bB 246d 110c 15.7cd 4.5d 14 1F 32.69G 22.7¢B
St NT 52815hH 255h 110c 15.6de 4.5d 14.6bB 33.4eF 23.0bcB
No-tillage NTSM 52350l 250¢ 115a 15.5¢ 4..3e 13.7¢G 32.5hH 22.7¢B
BB SRCT 54270cC 251c 111be 15.8¢ 4.9h 14.6bB 35.6bB 24.1abAB
Plowing tillage cT 53760dD 233h 100e 15.0f 4.4de 14.1fF 32.4il 23.2bcAB

2.3 AEXBEATENEZE BEXKFENZIN
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Table 5 Comparison of yield of winter wheat and summer maize under different practices

2N ER S [ip %Eans
Winter wheat Summer maize Total
G5 HHER R AR — - o - o N
Year Tillage Practices JEE B P JEHE Wy s R
Yield Increased by Yield Increased by Yield Increased by
/(kg km~2) /% /(kg*km=2) /% /(kg*km~2) /%
PHLTRRS SSEY 6759.2dD 10.2 5629.5¢k 8.5 12388.7¢E 9.2
Subsoiling and no SSEOY 6921.7cC. 12.9 5781.4cC. 11.0 12703 1cC 12.0
straw mulching SSETY 6315.6il 3.0 5504 3fF 5.7 11819.9il 3.5
bk RT 6459. 1hH 5.3 5279.5il 1.4 11738.6hH 3.5
Rotary tillage RTSM 6741 .2{F 9.9 5458.75G 4.8 12199 9fF 7.5
2009—2010 VAN SSSM 7216.5aA 17.7 6021.3aA 15.6 13237.8aA 16.7
Sub soiling in depth STSM 6750.3¢E 10.1 5659.6dD 8.7 12409.9dD 9.4
o NT 6625.0eG 8.0 5394.8hH 3.6 12019.8¢G 6.0
No-tillage NTSM 5968 .2kK -2.7 5104.3kK -2.0 11072.5kK 2.4
EaTT SRCT 7105.4bB 15.1 5859.4bB 12.5 12964 .8bB 14.3
Plowing tillage cT 6132.6j] — 5208.5j) — 11341.1j) —
PHLTRAS SSEY 8149.5¢E 10.5 5806.5ek 15.5 13956.. 0eE, 12.5
Subsoiling and no SSEOY 8340.0cC 13.1 5973.0dD 18.8 14313.0cC 15.4
straw mulching SSETY 7584.0il 2.8 5614.5(F 1.7 13198.5¢G 6.4
Wed RT 7800.0hH 5.8 5158.5hH 2.6 12958..5il 4.5
Rotary tillage RTSM 8145.0fF 10.4 5292.0gG 58.3 13437 . OfF 8.3
2010—2011 VAN SSSM 8530.5aA 15.7 6409.5aA 27.5 14940.. 0aA 20.5
Sub soiling in depth STSM 8254 .4dD 11.9 6017.0cC 19.7 14271 .4dD 15.1
i NT 7999.5¢G 8.5 5157.0il 2.6 13156.5hH 6.1
No-tillage NTSM 7255.5kK -1.6 5024 .0kK -0.05 12279.5kK -0.99
EaTT SRCT 8415.0bB 14.1 6349.5bB 26.3 14764.5hB 19.1
Plowing tillage cT 7375.5j] — 5026.5j) — 12402.0j) —

2.4 AREXBHARNEFH LR

TR AL AR 1) 2 TF 308 T3 O 2 T
X BN AN [F] & B AR A AUl 9% P 25y 1 01 7
53,2009 4F 1 2010 4EAIFESREE AL, L3 6. TR 6
B, 25 B AR AR ™ i S AR DA S R L 9%
PR, A B A b R HIR K227, H

AL P[] 25 A B K (P <0.01) . BARH
AEAS b PR SIS SR AR [R], (H LA £k 34 ) S A
— 3, TE PP TR A R) B AT B A B AT R
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B 2 A IRAA AR, PRSI 2010 4R 4845 G B b 21
AU 14.5% .10.8% A1 6.2% ;2011 4F43 5| 3811
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Table 6  Comparison of economic benefit under different practices

. y v X INFZ PR FoKE R PRHE ML 2% 4t A ¢ CT Ik
tes o A J,‘fﬁ'm ﬂéftm [Jrfi:{ W’E # : L2 ’Ell
v il Practi Wheat yield Maize yield Total value Total cost Net income Increased by

ear 1Hage rachices /(kg'hm’z) /(kg'hm’z) /(JG+hm™?) /(JG+hm™?) /(JG*hm™2)  /(JG+hm~?)

BT SSEY  6759.2dD 5629.5¢E 23651.5¢E 1425 .0cC 20226 5(F 10.8
Subsoiling and no SSEOY  6921.7¢C 5781.4cC 24249 .9¢C. 1275.0dD 22974 .9¢C 14.5
straw mulching SSETY  6315.6il 5504 . 3{F 22538.9hH 1225.0¢E 21313.9hH 6.2
Ve RT 6459. 1hH 5279.5il 22421 .3l 1125.0¢G 21296.3il 6.1

Rotary tillage RISM 6741 .2fF 5458.7gG 23308. I{F 900.0il 22408.. 1eE 11.7
2009—2010 AN RE SSSM 7216.5aA 6021.3aA 25271.3aA 1200. OfF 24071.3aA 20.0
Sub soiling in depth STSM 6750.3¢E 5659.6dD 23687.9dD 1200. OfF 22487.9dD 12.1
Sk NT 6625.0gG 5394.8hH 22960.65G 975.0hH 21985.6¢G 9.6
No-tillage NTSM  5968.2kK 5104.3kK 21124. 1kK 750.0j] 20374.1j) 1.5
Bibt SRCT  7105.4bB 5859.4bB 24757.7bB 1650.0aA 23107.7bB 15.2
Plowing tillage cT 6132.6jJ 5208.5j) 21640.5j) 1575.0bB 20065 . 5kK —
BT SSEY  8149.5¢E 5806.5¢E 26750.7¢E 1425 .0cC 25325.7¢E 14.0
Subsoiling and no SSEOY  8340.0cC 5973.0dD 27431.4cC 1275.0dD 26156.4dD 17.7
straw mulching SSETY  7584.0il 5614.5(F 25274 . 1hH 1225.0eE 24049 ThH 8.2
Vel RT 7800.0hH 5158.5hH 24885.3il 1125.0¢G 23760.3il 6.9

Rotary tillage RISM  8145.0fF 5292.0eG 25815 6{F 900. 0il 24915 . 6fF 12.1
2010—2011 VMR SSSM 8530.5aA 6409. 5aA 28597.1aA 1200. OfF 27397.1aA 23.3
Sub soiling in depth STSM 8254 .4dD 6017.0cC 27339.4dD 1200. OfF 26139.4¢C 17.6
bk NT 7999..55G 5157.0il 25281.69G 975.0hH 24306.65G 9.4
No-tillage NTSM  7255.5kK 5024.0kK 23554.2kK 750.0j) 22804.2j] 2.6
BBt SRCT  8415.0bB 6349.5bB 28259.1bB 1650.0aA 26609. 1bB 19.7
Plowing tillage cT 7375.5j] 5026.5j) 23798.7j) 1575.0bB 22223 .7kK —

L REE kg B /2L 2.0 703, BoKRLL 1.8 J6it; 2.4 hn? HLARAE L 9%  ERF 300 TG, T4 300 JT , FEFFIA H 300 76 ; Bk 450 7T, e

HEEFD 375 IC, W HLEEFD 225 IC , UK R FEFF 225 6.

Note: 1. Selling price: wheat, 2.0 Yuan-kg™'; maize, 1.8 Yuan-kg™'. 2. Cost of machine farming per hm*: rotary tillage, 300 Yuan; subsoiling, 300

Yuan; incorporating straw, 300 Yuan; ploughing,450 Yuan; no-tillage seeding, 375 Yuan; traditional seeding, 225 Yuan; harvesting maize straw, 225 Yuan.
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