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Abstract In the sen iarid loess hilly and gully region of Norttw est Ching the avaihb ilities of w ater and phosphorus ( P)
are them ain lm itations on seeded alfalfa (M alicago satwa L. ) production The w ater-harvesting techn que can improve the
soil water conditon However the contributbn of availdbility of soil phosphoms to the poductbn of seeded alfalfa
established by this technique is unknown In this research we studied the avaihb ility of soil phosphoms i response to the
productbn of seeded alfalfa established by the ridges and firrows water-harvesting technijue The folbw ng fve tream ents
were setup i this study 1) conventbnal cultvation n a fht plotw ithoutmulch (CK), 2) plastic mulched rige with 30
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an w dh of rdge and furrow (M30), 3) plastic mulched rdge w ith 60 an wdth of ridge and furrow (M 60), 4) bare
ridge w ith 30 an width of rdge and farrow (B30), and 5) bare rdgewih 60 an wilth of ridge and farrow (B60). The
brage yeld evapotranspiration (ET), soil oiganic carbon (SOC), total phosphoms available phosphorus and the ratio
of soil organt C to available P ( C/P) were measured n the experment Resulis showed that the total soil P was not
senificant different anong treatments and san pling dates However the positive correlation relationship occurred betw een
the decrease n soil available P and total forage y el of alfalfa afier 3-year alfalfa stand The forage yield of alfalfa n the
wo ridgemulched tream ents (M 30 and M60) w ere higher than hat of conventional flat cultivation (CK) by 10. %% and
40. 3%, respectvely while the yield of o bare treaiments (B30 and B60) were lower than that of CK by 14. 2% and
28. Fo, respectvely A fier a 3-year alfalfa stand the trend of the decreases in soil avaibble P was n the order ofM 60
(55.-%% )> M30(51.%%0 )> CK (34.6% )> B30(23.4% )> B60 (17.5% ). Moreover after3-year alfalfa grow th

the C /P ratb mncreased sgnificanty n all of the teaments camparng to that before sswing The C/P ratb ofM 30
(1165. 1) and M 60 (1326.1) were signifcantly h gher than hat of the other treaments More nteresting findng was that
the increase n SOC n diy years pranoted the accunulation of soil available . However mnwetyears the ncrease of SOC
I ited the accumulaton of soil available P. Therefore to further ncrease the forage ye d of alfalfa the effective technique

must be devebped to ncrease the soil available P.
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Fig 1 Distrbution of rainfall every ten days during he alfalfa grov ing seasons in 2001~ 2004 at the expermental sie
3. 6m 10m s 3 ,
PE , 1.2m . 0.007~ 0.008 mm, , , ,
2001 4 , « ” , , 22.5 kg
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4 7 10 0~ 20 an ,
3 ; 0. 5mol/L NH CO; ;
- 4 (ET) 0~ 500 an 20 an )
, (WUE) ET
SAS ANOVA  CANCORR el Excel
1 3a (ET)
2 (WUE)
2.1 Table 1 Forage yiekl evapotranspiration ( £7) and water use
M 30 M 60 3a CK efficiency (WUE ) in the varibus treatments during te experim ental
10.%  40.% ( 1) B30 B60 perbd
3a CK 14. 270 T i ent. Forage yeld ET WUE
28 %%,  B60 (K RS (e e ?) () (kg 2!
M 60 M 30 CK 8555.0¢ 1187. 9ab 7.20¢
M 30 9466. 3b 1166. 4b 8. 11b
? B60 CK B30 M 60 12003.9a 1204. 3a 9. 97a
B60 CK B30 7342.5¢d 1173. 1b 6. 26cd
2.2 B60 6134. 1d 1139. 9¢ 5. 38d
3a (p=0.05) Valies
wihin a colmn folbwed by the smme letters do not differ significantly
( )’ atp= 0.05
2001 . M30 M60



B60 , CK B30 ,
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B60) 2002 , (M30 M60)
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2001 2002 2002 2003 (3,
3a , CK M30 M60 B30 B60 34. & S51.%% 55.5% 23.4% 17 5%
2 3a (kg P hn~?)
Table2 The avaihbleP in various tream ents over a three year period(kg P hm~?)
Aprill July 1 October1 April 2 July 2 O ctober?2 April 3 July 3 O ctober 3
T reatm ents
CK 17. 1aAB 14. 4bcDE 15. 8aBC 17. 3bA 15. 2abCD 14. 4aDE 15. 3aCD 13. 8t 11. 7bF
M 30 17. 1aB 15. 3bC 14. 5abC 18. 9aA 12. 8dD 11. 8bD 14. 9aC 9.9& 9.1d&
M 60 17. 1aBC 15. 5aAB 14. 2bE 18. 8aA 16. 24D 10. 6¢F 15. 2aDE 10. 2&° 846
B30 17. 1aA 13.8dD 15. 8aAB 16. 0bAB  14. 3bLCD 13. 9ab 15. 3aBC 12. 1bE 13.2DE
B60 17. 1aA 15. 0bBC 15. 8aB 16. 0bAB  13. 7cdDE 14. 7aCD 14. 5aCDE 13. 3abE 14.2L£DE

(p=10.05) Valewihin cohmns blloved by

the sme letier (lower case) orw ihin the sane 1w (upper case) are significantly different atp = 0. 05

3 2001 2002 2003 P (kg P hm~?)
Table3 Dynamic of soil availabke P in the varibus treatm ents during various periods during three experin ental years (kg P hm~?)

T ratments GP2001 D 012001 GP2002 D 012002 GP2003 T otal Total%
CK - 271a 3.27b - 6. 73a 2.0lc -8 54b - 12. 70a - 34.6la
M 30 - 5.55b 9. 44a - 15.91b 6. B ab - 13. 88¢ - 18.91b - 51.53b
M 60 - 6.17b 10. 00a - 18. 71b 10. 44 ab - 15.91c - 20. 35b - 55. 45h
B30 - 2.80a 0. 56b - 4. 82a 3. 2be - 4. 77ab - 8 60a - 23.8a
B60 - 2.67a 0. 43b - 3. 06a - 0.4c -0.71a - 6.43a - 17. 2a
GP200t 2001 The grovth period in 200t Do12001: 2001 2002 The domancy period fran the hst
harvest in 2001 © the recomm encem ent of the experment in 2002 GP2002: 2002 The grow h period n 2002 Do2002: 2002 2003
The dom ancy period fran the kst hawvest in 2002 to the recanm encan ent of the experment n 2003 GP2003: 2003 The grow ing period n
2003; Total A s over hese five periods Totabo: 2001 The percentage of the towal relative to the

value at he beginning of the experinent in 2001

2.3
(4 C/P
2001 ,CK C/P , 2002
4 3 (gCkgh)
Table4 The SOC content in various treatments over a three year period (g C kg ')
Aprill October 1 April 2 O ctober?2 April 3 O ctober 3
T reaments
CK 9. 93aA 7. 27bDE 6. 95hE 7 25dDE 8 178C 9. 37dA
M 30 9. 93aAB 8. 68aCD 8. 12aD 8 37bD 10. 28aA 10. 53bA
M 60 9. 93aB 7. 52bFG 7. 85aEF 8 63abCD 9. 45bB 11. 10aA
B30 9. 93aAB 8. 52aC 7. 80abE 8 43abCD 9. 92abAB 10. 30bcA
B&O 9. 93aA 8. 92aC 8. 15aD 8 98 9. 72abAB 10. 06cA

(p=0.05) Valiew ihin colmns blloved by

the same letler (lover case) orw ihin the sane row (upper case) are significantly different atp = 0. 05
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Table5 Ratio of il organic C to available P (C/P ratio) in various treatn ents over a tree year period

T reatm ents Aprill October 1 A pril 2 O ctober?2 April 3 O ctober 3
CK 583.46aBC 459. 94bEF 401.73 & 505. 56dDE 534. 94¢CD 801. 42A
M 30 583.46DE 602. 37aDE 429. 88b d" 707. 29hC 690. 04aC 1165. 13bA
M 60 583.46L 531. 38abCD 417.18dD 817. 75aB 624. 00bC 1326. 07aA
B30 583.46aBCD 2. 03abDE 489. 14 abE 608. 29¢BCD 648. 04abB 779. 37cA
B&O 583.46L 563. 66aCD 508.314dD 615. 00cC 671. 66aA B 711. 18A

(p=10.05) Valew ihin cohmns blloved by

the sme letler (lower case) orw ihin the same row (upper case) are significantly different atp = 0. 05

3a , ( 6) 2001
, 2002 , 2003 3
(AP /TP)

3 6 (R) (P)
Table 6 Correhtion coefficient (R ) and significant level (P )
between SOC and soil phospho rus

. 5 .
s Y ear Cormreltion level I Al AP/TP
2001 R 0. 149 0. 493" 0. 434"
2
P 0. 33 0. 00058 0. 0029
’ 2002 R 0.179 - 0.369 - 0.390”
, P 0. 24 0.013 0. 0081
2003 R - 0. 151 - 0. 282 - 0.247
P 0. 32 0. 060 0. 10
2001~ 2003 R 0.251" -0.290"" -0.307""
P 0. 0033 0. 00065 0. 00029
6
tel AP/TP The ratio of avaihble P o otal
P AP Avaikble P TP Towal P
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’ T 2
£ o °
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Fig 2 The rehtonship between the decrease n avaibble P and wtal
forage yield of alfalfa
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