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Eval uation o the multi-cropping ecosystem services under conservation tillage paddy
fidd in Sichuan basin
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Abgtract : Ervironmental protection is of prime importance for the susainable development of the society. With the development of
rurd economy ,ecosysem service is atracting the attention of many scienti sts. Gonservetion tillage has been widely adopted in the
rice grown regon in southern China. The key technique in a conservation tillage sygemd paddy fied integrates different practices
like mnimum tillage ,no-tillage ,res due mulching ,and multi- cropping to protect il and water erodon and to maintain il hedth.

Our objective was to evd uate the vdue of ecosygem service of paddy fidd under the multk-cropping modd in Schuan basn of
Duthwed of China. The! Market Vaue' method was gpplied for analyzing the data. In this method the net increase in vdue of
produce is conddered as the produce service value. The results indicated that the ecosysem services vdue o the conservetion
tillage increased sgnificantly conpared to the convertiond tillage. The va ue of primary products and adjacent ar by the ecosygem
in rgpe-rice-potato conservation tillage modd increased by 32 42 % and 17. 03 % ,regectively ,compared to the raperice nmodd .

In wheat-rice conservation tillage node ,the corregpond ng increase in the same parameters was 55 21 % and 9. 40 % conpared to
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the traditional nodd . The increase in ecosysem service value of il organic metter accumulation was Q 23 % and 0. 39 % and the
value of nutrition cycle maintaining was 12. 35 % and 12. 81 % in conservetion tillage rape rice and wheat-rice cropping sysems,
regoectively over traditiond tillage nodd s. The irfluence o rice resdue mulch on il water conservation was sgnificant aswell in
rgpe and whest fidds. The increased values in water conservation were 11 66 % and 32.63 % in rgpeseed and whest fidd,
regoectively. Bes des the improvement in the va ue of produce service ,the greatest contribution of ecosystem service in conservation
tillage is the nutrient cycle maintenance followed by the il weter conservation. The air quality hed d < been inmproved by the
conservation tillage systems. However ,conservetion tillage had ome negative irfluence on the il texture. The plough layer is
getting hard and the il borne diseases are increasng with the increax in the duraion of conscrvation tillage. In generd Jthere is
tremendous increase in the va ue produced by the conservation i'iage cf tihe paddy field ecosygem.

Key wor ds:paddy field; conservetion tillage; enosysem cervice; eva uation
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Table 2 Comparison o primary products value between conservation tillage and conventional tillage o paddyfidd in Sichuan Province
(kg/h?) ( /9 (/)
Net crop production Product price Product cost
( /ho)
) . Senvice vaue
Rice Potato Repe Wheat Rice PRoitao Rgpe Whet  og of Input of product Input of Other of product
labor force  meterid mechine
i . 7993. 65 32535.00 1.50 1.00 2.20 1.40 4200.00 2940. 00 2400.00 675.00 8933. 2b
TT of ricergpe
- 8002. 80 12000.00 2763.80 8400.00  7380.00  1800.00 675.00  11829.5ab
Repe-rice-potato
Td rice 8857. 70 4803. 80 3300.00 2872.50 3000.00 675.00  10164.4ab
CTo -rice 9286. 20 6221. 30 2700. 00 1987.50 1500.00 675.00 15776. 6a
p=0.05
, - - - O, o} 1478.29  /hn'
17.03%; - ( ) - O, O,
996.91 /hni,  9.40 %( 2)
2.3 2 CO; 0,
Table 2 The value comparison between conservation tillage and
' conventional tillage in carbon fixation and oxygen release in Sichuan
( ) ! Province
(60 O,
(kg/n?)  ( /h) ( /?)  ( /hd)
) Net yield Vaue of Vdued  Totd vdue
of crop  absorbing GO, rdeasng QO
) ) 11247. 15 3652. 25 5081. 75 8734. 00b
TT o rice-rape
- o 13166.55  4273.14 5048.15 10221 29ab
V=S-T-p-OM- P (4)  Repericepotdo
2y . -
s (hnt) : T o whestrice | 1366150 4477 6171.75  10605.52ah
. 3 . -
(Zocm) P (g/ cm ) , OM . 15507. 50 4850. 55 6751.89 11602. 43a
. CT of whesat-rice
(g/kg) ; P « n,
=0.05
2:1 51.3 P
51 ; Disoount fresh
/t potato to grain by 5:1; dates of yiedd was &ford from Pengshan county oil-
fertilizer gation
« )
6 : ; ;
; ; CKA( ) - , CR2( ) -
: 105 n’ (7m x 15m) 2003 , 2005 5

,2001.
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0 20cm ) , )
2004 2005 ;
(4 5 )
1817.96 /hni, 0.23%; - -
3140.11 /hmf, 0.39%(  3)
2.4
, , N P K
, N P K ,
, N P K
N P K ( 2549 )
153808.6 /hni, 12.35%; - -
159474.8 /hnf,  12.81 %( 4)
3 4
Table 3 The value comparison between conservation tillage and
conventional tillage in accumulating ol organic matter in Sichuan Table 4 The value comparison between congervation tillage and

Province conventional tillage in sugaining nutrition matter cycle from paddyfied in
Sichuan Province
Trectment (ko (t/h) (/) (mgkg (mokg (mgkd ( /hd)
Massd OM  Increase of Vduep‘ Treatment Active  Active  Active Increase
oM accumulating OM nitrogen phoghor potassum value
S _ 14.05 3017.57 77400. 79 -
TTof rape rice and wheet-rice a T of reperrice and wheet-rice 51.95 12.19 87.46 1244921.60a
§ . 14.38 3088. 45 79218. 754 -
CTd rape-rice CT o repetice 60.90 15.30 94.13 1398730.18a
CT_d wheat-rice 14.62 3139.99 80540. 90a CT o wheet-rice 60.14 1501 9587 14043%.38a
p=0.05 p=0.05
2.5
V=W-C (5
V ( /hnf) ;W (t/hn) ; C (0.67 )™
, 0 20cm 13558.51 m' /hm'
9084.21 /hnt, 11.66 %:; 0 20cm
33260.2 mi’/hn | 22284.35 [hmf,  32.63 %( 5)
3
(
6) 1 1 1 1
[D]. ,2001.
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5
Table 5  The value comparison between conservation tillage and
conventional tillage in saving =il mter paddyfidd in Sichuan Province
' G 20cm (m?/hn?)
) __ Water content change O 20cm with cover of rice
Meadaure tine:

Repe fidd CK Wheat fidd CK

2003-11-05 47854.90 32366.40 55293.20 31727.10
2003-11-15 56447.90 40279.10 69021.00 45147.50
2003-11-30 87579.60 67803.80 103578.50 39918. 15
’ 2003-12-13 85680.90 62708.30 114346.70 66916. 40
2003-12-30 84900.50 63754.50 105011.90 61925. 60
2004-01-15 74737.10 58176.50 117362.60 61573. 90
y ) 2004-02-03 82924.70 70655.60 97600. 20 67902. 20
2004-02-15 87060.30  69505.40 112998. 20 69603. 20

2004-03-05 94673.90 87214.50 108396. 00 89752. 80

) 2004-03-16 94484.70  81344.10 114867.50 89906. 40

2004-04-01 95530.20 92340.50 112543.40 98219. 10

2004-04-15 82614.50 78920.90 101712.00 83497. 10

2004-05-02 92966.10 86125.10 112207.70 86466. 90

average 82111.95 68553.44 101918.40 68658. 18

( /h?)
’ Vaue o saving water

55015.00 45930.78 68285.33 46000. 98

6

Table 6 The value comparison between conservation tillage and conventional tillage in paddyfied ecosysem ervices in Sichuan Province

(%)
( /) ( /oty (/) N
Senvice type Mode The ecosydem ervices The ecosygem services Increase .
vdied TT vde d CT valte proportion
Product - Regperice 8933. 20 11829. 50 2896. 30 32.42
- Whesat-rice 10164. 40 15776. 60 5612. 20 55.21
Regulaing anmogphere - Reperice 8734.00 10221. 29 1487.29 17.03
- Wheat-rice 10605. 52 11602. 43 996. 91 9.40
Accumulating OM - Reperice 77400. 79 79218. 75 1817. 96 0.23
- Ricewheat 77400. 79 80540. 90 3140.11 0.39
Maintaining - Regperice 1244921. 60 1398730. 18 153808. 60 12.35
Nutrition cycle - Whesat-rice 1244921. 60 1404396. 38 159474. 80 12.81
Saving water - Reperice 45930. 80 55015. 01 9084. 21 19.78

- Whesat-rice 46000. 98 68285. 33 22284. 35 32.63
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