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Effects of straw mulching on nutrient release and
nutrient balance in potato soil
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Abstract: [Objectivel To study the characteristics of nitrogen(N), phosphorus(P) and potassium (K) nutrient
release and soil N, P, K nutrient balance under straw mulching pattern during potato planting process.

[Method] We studied the decomposition rate and nutrient release status of mulching straw using pot
experiment. [Result] Straw carbon (C) and P contents changed slightly after mulching for 82 days, while K
content decreased by 93.96%, and N content increased by 49.22%. The mulching straw provided a large amount
of nutrients (especially K) with 100 kg mulching straw contributing 0.42 kg N, 0.14 kg P (P,05), and 1.70 kg K

(K,O) to soil used for potato growth. Straw decomposition rate was 70.87%. The nutrient accumulative release
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rates were performed as: K (98.22%) > C (71.89%) > P (68.75%) > N (56.85%). Straw mulching and K

fertilization largely affected soil K balance. The K deficient amount was 163.80 kg/hm’ without straw mulching

and K fertilizer application. K deficient amount was effectively reduced by straw mulching and K fertilization,

and even K had surplus with combined application of straw and K fertilizer. [ Conclusion] The straw mulching

pattern can reduce K fertilizer application amount and production cost, and relieve the dilemma of K fertilizer

resource deficiency in China.

Key words: potato; nutrient release; nutrient balance; straw mulching; decomposition
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Table 1 Amounts of fertilizer application and straw
mulching in pot experiments kg-hm™
P205 Kzo .
Treatment Paddy-rice straw
KoS¢(CK) 160.7 36.9 0 0
KoS, 160.7 36.9 0 6 000
KiS, 160.7 36.9 99.8 6 000
K,S, 160.7 36.9 199.7 6 000
KsS, 160.7 36.9 299.5 6 000
K>S 160.7 36.9 199.7 0
K>S, 160.7 36.9 199.7 3000
K,S; 160.7 36.9 199.7 9000
K;S; 160.7 36.9 99.8 3000
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Fig. 1 Influences of combined application of straw and K
fertilizer on C, N, P, K contents of rice straw
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Table 2 Accumulative release amounts of nutrients at harvesting period of potato kg-hm™

AL B Treatment C N P K

KoS, 1 528.69+19.86b 25.76+0.14b 3.55+0.02b 102.32+0.01b
KiS, 1 508.22+140.85b 26.60+3.96b 3.65+0.31b 102.35+0.39b
K>S, 1 573.74+109.86b 27.39+2.30b 3.58+0.19b 102.35+0.23b
K;5S, 1 456.05+75.99b 24.39+1.96b 3.15+0.28b 101.47+0.48b
K,S, 764.81+£19.93¢ 12.2340.69¢ 1.70+0.07¢c 51.07+0.12¢
K,S;3 2 221.43+135.76a 36.58+2.90a 4.94+0.28a 152.74+0.46a
K;S; 723.99+17.39¢ 11.13+0.64¢ 1.71£0.03¢c 51.03+0.02¢

DA P 2 A 3R E Z P EAT IR, B2 G 09 R R A B FH AR £5F 2 3% (P<0.05, Duncan’ si%)

1) Data were averages of triplicate samples + standard deviations (n = 3), and different lowercase letters in the same column

indicated significant difference(P<0.05, Duncan’ s test)
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Fig.2 Influences of combined application of paddy-rice straw and K fertilizer on paddy-rice decomposition rates and

accumulative release rates of C, N, P, K
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Table 3 Influences of combined application of paddy-rice straw and K fertilizer on soil N balance

e $e N\ H/(kg-hm ) Input amount R/ RKMWE T H/(kg'hm™)  RUFHTRE PR P2/ %
Treatment AN TEEN (kg-hm™?) Apparent surplus and  Apparent balance Actual

Chemical N Straw N Output amount deficient amount coefficient equilibrium rate
KoSo 160.65 0 89.20a 71.45+1.34e 1.80 80.19
KoS, 160.65 43.35 74.43b 129.57+3.62b 2.76 175.42
K;S, 160.65 43.35 88.63a 115.37+7.56bc 2.33 133.34
K,S, 160.65 43.35 73.63ab 130.37+4.12b 2.78 178.77
K;S, 160.65 43.35 77.41ab 126.59+9.37b 2.72 171.59
K>S, 160.65 0 83.97ab 76.68+0.29¢ 1.91 91.33
K,S, 160.65 21.68 82.01ab 100.31+1.54d 2.23 122.47
K,S; 160.65 65.03 75.40ab 150.28+3.78a 3.01 200.91
K;S; 160.65 21.68 80.42ab 101.90+2.54¢d 2.27 127.15

DA P B AR E LT AR R, BF HIBE W R E DB FH &R £ 7 2% (P<0.05, Duncan’ si%)

1) Data were averages of triplicate samples + standard deviations (n = 3), and different lowercase letters in the same column

indicated significant difference(P<0.05, Duncan’ s test)
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Table 4 Influences of combined application of paddy-rice straw and K fertilizer on soil phosphorus balance

s # N\ &/(kg-hm™) Input amount X/ FKME T h/(kg'hm™)  RUFHTRE PR PAT2/%
Treatment 24P TEHP (kg-hm™) Apparent surplus and Apparent balance Actual
Chemical P Straw P Output amount deficient amount coefficient equilibrium rate
KoSo 16.11 0 13.53a 2.58+0.07d 1.19 19.09
KoS, 16.11 5.0 12.77a 8.33+1.33ab 1.69 50.60
K;S, 16.11 5.0 15.01a 6.1£1.18bc 1.42 42.32
K,S, 16.11 5.0 11.47a 9.64+1.76a 1.95 59.84
K;S, 16.11 5.0 12.77a 8.34+1.59ab 1.71 49.99
K>Sy 16.11 0 12.87a 3.2440.78cd 1.26 26.08
K,S, 16.11 2.5 13.07a 5.54+40.45bcd 1.43 42.74
K,S; 16.11 7.5 12.98a 10.63+0.48a 1.82 82.34
K;S; 16.11 25 12.48a 6.13+0.77bc 1.50 50.21

DA ¥ 238 A 3R E RT3 AAREIR, B B 3B 0 R F B F 8 £+ £ 7 2 %(P<0.05, Duncan’ si%)

1) Data were averages of triplicate samples + standard deviations (n = 3), and different lowercase letters in the same column

indicated significant difference(P<0.05, Duncan’ s test)

*5 FEEMERE IR K FENEmY

Table 5 Influences of combined application of paddy-rice straw and K fertilizer on soil potassium balance

e e N & /(kg-hm™) Input amount Y RME T2/ (kghm®)  BIPHERE LB FHEF/%
Treatment 1K FEEK (kg-hm™) Apparent surplus and  Apparent balance Actual

Chemical K Straw K Output amount deficient amount coefficient equilibrium rate
KoSg 0 0 163.80b —163.80+2.36f 0 —100.00
KoS, 0 86.60 177.01ab —90.40+13.68¢ 0.49 —50.64
K;S, 83.19 86.60 214.60a —44.81+16.21d 0.80 —20.26
K,S, 166.38 86.60 178.28ab 74.70+23.28b 1.45 45.39
K;S, 249.56 86.60 179.59ab 156.584+28.92a 1.95 94.73
K5Sq 166.38 0 186.66ab —20.28+10.75¢cd 0.90 -10.47
K>S, 166.38 43.30 207.44ab 2.24+5.09¢ 1.01 1.16
K,S;3 166.38 129.90 202.50ab 93.78+4.32b 1.46 46.40
K;S; 83.19 43.30 183.02ab —56.53+13.26de 0.70 —30.41

1) AP 2B A 3R E B39 EEA47 42, B I 248 )6 09 R ) AN B 4 &7 £ 5 B % (P<0.05, Duncan’ si%)

1) Data were averages of triplicate samples + standard deviations (n = 3), and different lowercase letters in the same column

indicated significant difference(P<0.05, Duncan’ s test)

3 Wi

AR F AR K], B LB BYERNFER S C &
RGPS, 1 NP & 8RB E N, K & BRI
VAL ARG IR S R R TP SN [V
N & B0 —J7 AT e A2 RN 3R A M A A i
SR PR C R BIHAE 4~5 4y CPY, 7
BORATH L REH C IR =T N, o5 —J5 T W] g
L5 76 B R i R PR 4 e 1 N AT R, DR o A
B RO NG, i N M AR B
HEE Lo TSI RPUBECR K ANRF A

K>C>P>N, Y 3K i 8 L J i 267 250915 3] 70.87%,
C N Fl P REEDNNT1.89%56.85% Fl
68.75%, K 4 98.22% . FEFT 1 RF i 52 B EEY VE
FERS), A IgE SR RICO DL Ry - S5 A T S IR R )
s, ARIG R AE e AR X, KR %, iR
o BCN = S RN o S N e S P
BB T A0 AN T 45 RS2, R AT KRR
P, FERFAREAF K SEREFAFREUE T
BAE, I TK, BURTR . BT PR
60% LA E LB AR, R —5r 2 540 BE
FIRG BERUERAE T K =, Bl TR+ & P8I,



6 W]

TR, A5 G Ao B B R RN SR - i ) R 65

P B EE D> CON RZE LA NASLE, A FF
FARI 5, IREEFREE m, EWEAE R A S 0, B
JBOE R BAG T, AR T R BoR, R E &77
7y BRUBE A : C>K>N>P, TR% & R s
FE TR, T X 77 50 T8 T30 R0 R B I8 i R A5 52
FERG S HE 7 i FH & (6 000 kg/hm?®) R, 78 5 I Fg 5
ACAVEYIIR M N 25.2 kg/hm®, P 8.4 kg/hm*(P,05).
K 102 kg/hm*(K,0), & FiKk50 fImf 7o 45 1, X nf
e B H ARG IR BRI A R

NI AR 6 IR E T 6 AR IR IR
WIATHEFUR L, N AT 2 AR & A 438K
FE ], N R B 28 AR 00 1 24 BB YR B OR3P A 355 4 2 AN
FI . P — Mt ib T2 RRAS, R e R E L2y
X ABAFE 7 AR R I ), AR AR T 3 A X
) K stat T BAVIRES . — Mok, KH N B 48
i 20% PA BT, B AT BEXT IR BRI A G, — R
B S50%, M) A MR 2 B B AR A A 2
185% LA L, P B A1k 3 300% LA L, i pl™ IR 7%,
HAT R SRS eI B, BT IR E AR R =,
P AR 7 TR A U M A R ) A R 7 SR, FEAR
B K BT, K 4 30%~50% i nf, &
R AR RS K BARIBE 50% £2IEFH A A
(). ARIG W T 45 SRR, BT AR R
KEAFFAEBER T, L N & T RKERSR
o REEHE & A0 H A3 N SRR T R T 120%,
BAREAE 100 kg/hm’ B _Fs P WS A &4, P SEPR-Ff
RIE 50% oA, BARER/N, N 5~10 kg/hm?, 1t B
N ZARFEHE, M P & ARG AT 252 it
ArHE N3 N ORI P B AR, DR SR TE RS LR o5 06
Jei s LT F ZE B ARl R sk 5 (1) BF 9 o A it 4 E R
i, K kA F] 163.80 kg/hm?, FE35 ™ & .
Jite FH A B AR 4 T AR R I K T R A, R
L RB IR BC A e T I K S T R R
R MHAEFIRE FH N K,S, AbHLKF R, 115
K USSP 1T, SERR-PAT RN 1.16%, dh838nnT & &
THE K, 5 AT gE R —80 Y, B E AN
AR T Y e g IR 4y P, T LA SE PR A e 7
T B L AT 2 g A AR it 2, BRI AR P R
A, o B E RO AT RS R R B BB S

g7 T, REEE R IA W 82 d A, REE NI iR
RN T0.87%. FEEH C & E & A AL, M N Al
PEHREERA KSEWEETH. BE K Z2M
BIBCREK, CIRZ, P AN 518, HBTE 55% LA
Fo NVPVK ZZERPREES K &, B K R
FURE I & 85 oK, izt i T NOAH P, Ul B R 2 7 5

i R 4 K DTk oK. B A A AR
BN FRE, X L3 P 2By . AN AT
BRI K 5™ L, R bt I T A Rk
SR fif 143 K 5 R, RS BRI IR TR e T A 3% KO
SOV AT, 2K S 1 0 e A BB I A, T A

K &R
P

(1] 2T, B8 B b A 3R R AR DX 5 e h ke
PR [CY/h I B A - R E Ll & i
o RS AR X . B Rt T EAEY)
£5,2013: 1-3.

21 W=, BAE, R, & b E DR EA " 5t
HEFE KA LT, 5L, 2008, 29(5): 35-38.

[31 oKfd, DI A, S, B 5 AR D8 R e
DX 3l b Jo 55 38 7= s g 00, AR B S X R, 2012,
33(3): 73-79.

[4] EAE, &BF, W, b E D% 10 4 1]
JEiM]. JbE5: o EARME RN EROR R, 2010: 66-69.

[5] g, P54, HEAG. DR E IR T R[] T E D
#2011, 25(3): 182-187.

[6] MULDER A. Potato diseases-diseases, pests and
defects|M]. Holland: Aardappelwereld B V and NIVAP,
2005: 209-221.

[71 GEORGE M S, LU G, ZHOU W. Genotypic variation for
potassium uptake and utilization efficiency in sweet
potato (Ilpomoea batatas L.)[J]. Field Crop Res, 2002,
77(1): 7-15.

[8] FIEREE. ks T B E L ) AR SR RE (7], b [ L
AERL, 2009, 45(3): 1-4.

91 B, B, 2, 55 AR E RIS BRI A e S L
TE R AR IR N 0], AR 22 3, 2009, 25(3):
66-71.

[10] RHTHI, TRALFs, ZKUR, &6, ROP T R Ao ) &4E 5
B 2 ALCIR D0 R A o A (0], 4 BORL B, 2011,
39(36): 22286-22288.

[11] LAL R. World crop residues production and implications
of its use as a biofuel[J]. Environ Int, 2005, 31(4): 575-
584.

[12] YTz, A2, FiEk, & b ERE R AR S A
FERFIAI]. H E A Sm R, 2011, 27(15): 137-143.

[13] 2% [ 57, sRARA. [ 2 ) HE NS AL AN LA IR AL 1 A=
7M. db T AsE Tl kL, 2000: 1-20.

[14] #HE R, KR, EGR, 55 o DR A R R4
g HE B Ak B[], A4 4R, 2007, 52(15): 1826-
1831.

[15] AEK, Sxakis, B0, 5. EBRIRSFT AL H X 54T
X -3 55 03 BN 22 7w RO BIF S [T, T X
AAVHIFST, 2009, 27(2): 194-198.

[16] sk, Ve, B AR, &5, AN B ORAEFFIL %) 15
Ty B2 /N2 7 B R WA (D). READE 5% 5 I RE 2 4R,
2010, 16(3): 612-619.

[17] CARUSO G, CARPUTO D, CONTI S, et al. Effect of


http://dx.doi.org/10.3969/j.issn.1002-4433.2008.05.012
http://dx.doi.org/10.3969/j.issn.1672-3635.2011.03.018
http://dx.doi.org/10.3969/j.issn.1672-3635.2011.03.018
http://dx.doi.org/10.1016/S0378-4290(02)00043-6
http://dx.doi.org/10.3969/j.issn.1673-6257.2009.03.001
http://dx.doi.org/10.3969/j.issn.1673-6257.2009.03.001
http://dx.doi.org/10.3969/j.issn.0517-6611.2011.36.034
http://dx.doi.org/10.1016/j.envint.2004.09.005
http://dx.doi.org/10.3321/j.issn:0023-074x.2007.15.017
http://dx.doi.org/10.11674/zwyf.2010.0314
http://dx.doi.org/10.3969/j.issn.1002-4433.2008.05.012
http://dx.doi.org/10.3969/j.issn.1672-3635.2011.03.018
http://dx.doi.org/10.3969/j.issn.1672-3635.2011.03.018
http://dx.doi.org/10.1016/S0378-4290(02)00043-6
http://dx.doi.org/10.3969/j.issn.1673-6257.2009.03.001
http://dx.doi.org/10.3969/j.issn.1673-6257.2009.03.001
http://dx.doi.org/10.3969/j.issn.0517-6611.2011.36.034
http://dx.doi.org/10.1016/j.envint.2004.09.005
http://dx.doi.org/10.3321/j.issn:0023-074x.2007.15.017
http://dx.doi.org/10.11674/zwyf.2010.0314

66

g A LR 22243 (http://xuebao.scau.edu.cn/zr)

540 5

(18]

[19]

[20]

(21]

[22]

[23]

[24]

[25]

mulching and plant density on out-of-season organic
potato growth, yield and quality[J]. Adv Hortic Sci, 2013,
27(3): 115-121.

DVORAK P, KUCHTOVA P, TOMASEK J. Response
of surface mulching of potato (Solanum tuberosum) on
SPAD value, colorado potato beetle and tuber yield[J].
Int J Agric Biol, 2013, 15(4): 798-800.

RNVFBIP AT AN ST B R G e J5 T NE A
MG (2011 FEAEATRR)) (K3 AR A K [2011]3 S [A].
(2011-09-22)[2018-11-02]. http://jiuban.moa.gov.cn/
zwllm/tzgg/tz/201109/t20110922 2293389.htm.

il FLL @A AT IM]. 3 AR bt R E AR M HE AR
#t, 2000.

FAET, AR, BRRE, AR R AR
I HRAE A 7 A S b S Y 1S D). R TR
HEARLEAR, 2012, 18(4): 900-906.

TANG Q, ZHANG C. Data processing system (DPS)
software with experimental design, statistical analysis
and data mining developed for use in entomological re-
search[J]. Insect Sci, 2013, 20(2): 254-260.

=i KRR T 34 P S At R A B 0t - 9 5% 4 R
(RS2 IR[D]. MR ARAERIE R, 2012,

PG, 25 AR E e Ry R D A R
FIVEI ). ZE 2491, 2001, 21(1): 136-142.

ABRO S A, TIAN X H, WANG X D, et al. Decomposi-
tion characteristics of maize (Zea mays L.) straw with
different carbon to nitrogen (C/N) ratios under various
moisture regimes[J]. Afr J Biotechnol, 2011, 10(50):
10149.

[26]

[27]

(28]

[29]

[30]

(31]

[32]

[33]

[34]

SUN B, WANG X, WANG F, et al. Assessing the relat-
ive effects of geographic location and soil type on micro-
bial communities associated with straw decomposition[J].
Appl Environ Microbiol, 2013, 79(11): 3327-3335.
LUP,LINY H, YANG Z Q, et al. Effects of application
of corn straw on soil microbial community structure dur-
ing the maize growing season[J]. J Basic Microbiol,
2015, 55(1): 22-32.

ARHEW, IMER, IO OCTH, S T WSERT IS R
BRI R ORI ST )]. M E IR IR R,
2009, 15(2): 374-380.

TGS, ESIE, 45/, S AN FRIVED)IE HAFSFE K575
FEBURF ARG [T]. ARV LFE2%4R, 2010, 26(6): 272-276.
TR L, FEAR. TOKRAT 2 IROR . = TRIREN &
AL FE[T]. LI L, 2005(1): 134-136.

gk, K 22 TR AE DXl O A AT IE /N 22 7 R R
IR BT [D). M PHALARMAEIEK Y, 2012.
S b, NE ST, MESE. FIE 5 6 444 H 7R 4T
TR A A0 B 25 AR A BIE 5T (0], B AR R 2000,
33(2): 63-67.

e, P, R, A, B U IX RV AE S R
GRS : IV AR IR AN 7
VERUR ). 3R, 1996, 27(5): 197-199.

EEK, G4k, P, . A FRIR BN I i
EREFE I OO AR i A0 LR 3R (0 s ma []. o [E R
MR, 2007, 40(1): 133-139.

[HfEHEE FoeT]


http://jiuban.moa.gov.cn/zwllm/tzgg/tz/201109/t20110922_2293389.htm
http://jiuban.moa.gov.cn/zwllm/tzgg/tz/201109/t20110922_2293389.htm
http://dx.doi.org/10.1111/j.1744-7917.2012.01519.x
http://dx.doi.org/10.3321/j.issn:1001-9332.2001.01.043
http://dx.doi.org/10.5897/AJB10.2261
http://dx.doi.org/10.1128/AEM.00083-13
http://dx.doi.org/10.1002/jobm.201300744
http://dx.doi.org/10.3321/j.issn:1008-505X.2009.02.018
http://dx.doi.org/10.3969/j.issn.1002-6819.2010.06.047
http://dx.doi.org/10.3321/j.issn:0564-3945.2005.01.037
http://dx.doi.org/10.3321/j.issn:0578-1752.2000.02.010
http://dx.doi.org/10.3321/j.issn:0578-1752.2007.01.018
http://dx.doi.org/10.3321/j.issn:0578-1752.2007.01.018
http://jiuban.moa.gov.cn/zwllm/tzgg/tz/201109/t20110922_2293389.htm
http://jiuban.moa.gov.cn/zwllm/tzgg/tz/201109/t20110922_2293389.htm
http://dx.doi.org/10.1111/j.1744-7917.2012.01519.x
http://dx.doi.org/10.3321/j.issn:1001-9332.2001.01.043
http://dx.doi.org/10.5897/AJB10.2261
http://dx.doi.org/10.1128/AEM.00083-13
http://dx.doi.org/10.1002/jobm.201300744
http://dx.doi.org/10.3321/j.issn:1008-505X.2009.02.018
http://dx.doi.org/10.3969/j.issn.1002-6819.2010.06.047
http://dx.doi.org/10.3321/j.issn:0564-3945.2005.01.037
http://dx.doi.org/10.3321/j.issn:0578-1752.2000.02.010
http://dx.doi.org/10.3321/j.issn:0578-1752.2007.01.018
http://dx.doi.org/10.3321/j.issn:0578-1752.2007.01.018
http://jiuban.moa.gov.cn/zwllm/tzgg/tz/201109/t20110922_2293389.htm
http://jiuban.moa.gov.cn/zwllm/tzgg/tz/201109/t20110922_2293389.htm
http://dx.doi.org/10.1111/j.1744-7917.2012.01519.x
http://dx.doi.org/10.3321/j.issn:1001-9332.2001.01.043
http://dx.doi.org/10.5897/AJB10.2261
http://jiuban.moa.gov.cn/zwllm/tzgg/tz/201109/t20110922_2293389.htm
http://jiuban.moa.gov.cn/zwllm/tzgg/tz/201109/t20110922_2293389.htm
http://dx.doi.org/10.1111/j.1744-7917.2012.01519.x
http://dx.doi.org/10.3321/j.issn:1001-9332.2001.01.043
http://dx.doi.org/10.5897/AJB10.2261
http://dx.doi.org/10.1128/AEM.00083-13
http://dx.doi.org/10.1002/jobm.201300744
http://dx.doi.org/10.3321/j.issn:1008-505X.2009.02.018
http://dx.doi.org/10.3969/j.issn.1002-6819.2010.06.047
http://dx.doi.org/10.3321/j.issn:0564-3945.2005.01.037
http://dx.doi.org/10.3321/j.issn:0578-1752.2000.02.010
http://dx.doi.org/10.3321/j.issn:0578-1752.2007.01.018
http://dx.doi.org/10.3321/j.issn:0578-1752.2007.01.018
http://dx.doi.org/10.1128/AEM.00083-13
http://dx.doi.org/10.1002/jobm.201300744
http://dx.doi.org/10.3321/j.issn:1008-505X.2009.02.018
http://dx.doi.org/10.3969/j.issn.1002-6819.2010.06.047
http://dx.doi.org/10.3321/j.issn:0564-3945.2005.01.037
http://dx.doi.org/10.3321/j.issn:0578-1752.2000.02.010
http://dx.doi.org/10.3321/j.issn:0578-1752.2007.01.018
http://dx.doi.org/10.3321/j.issn:0578-1752.2007.01.018

