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WE: [ B ] @i b RaARE S T RS TP AR IS IR Z RN LR, HRE
Fop X A E A, B A | IRE R R A R T HR4E & R AR . [ 58 ] 2022—2023 4E
A A B B PG R0 5 I R R, SR B R ALK T, BB D T N R, &
TorE #XF AR (CK). MU 25 (PM) . FEFFIEATE 2238 [ (SR) . FEFFHPIRTE 3546 H (SM) 4 ML BE, SRAE P4 A2
W T AN AR AN L3RR i T . [453R ] 5 CKAHLEL, PM. SR Al SM 3 P mfiiiem 7 548 2
FUNERERRE . B AAEE, D PM AAEAUR R, DREMMP A B MR R EBIE N 41.44%
71.99%. 49.78%, /NAAEARTHER 9K 38.37%. 59.70%. 64.59%, SR Fl SM AbHHE Er T +HErp sl SR &
i, SRAMFRMEETIROR AT SM ALER, ZACHE T A A 0—20 om )2 HIERAR AL SRR . HORER SR
FHEE T 39.31%. 14.99%. 25.92%, 20—40 cm )2+ HEHE OB A ACH & 235 T 31.97% 1 15.72%.
HANEZE, 0—20 om 2 TR AURIEACE S A RS T 21.36% #121.16%, 20—40 cm + )2 - HE A%
B S R4 RS T 12.03% 1 14.29%, 40—60 cm 12 33 A5 i A3 U & 54> R & T 39.46% F
30.67%. CK ALFRPAE +-HEFR 0 RO RN A . SRR AL, MR T, 5 CKAMLL, PM AN, P ARE
I3 KRR T 37.38% 1 27.30%, AR BCREENT 60.73%, A W, ASZEREATR 0N 48.0%. 106.3%.
—94.1%; SR AP . BRI AR DA T 89.97% 1 43.75%, 5 it/ T 88.18%, SZPr-FA7340 %K
159.5%. 241.3%. —7.2%; SMACERA . B, HRERNESIEKT 99.19%. 46.27%. 120.12%, PRV 535
7 180.6% . 255.7%. 16.0%. [ &5 ] B 5 Hife FH LA HiAE A A BRI T, 3R RT3 RN A
BRZAY . AT b, M o A R SR SR R R A (1 e, FRIRAEBR A, (BRI R T b, R
FF R 7 5 A FERIVRS FFA1 DR 7 26 48 G N7 4 75 40 WS i ROREL R 1 7= s (R ORI T M IR 25 i) 1 4 4
REFAAE, HOH THER TR, FHit, PR H IR RS FEE 3555t 0% AR . BRI At
FHE, SRS o5 15 it e 7 3 7 v A A 40t P o
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Effects of mulching methods on soil nutrient apparent balance under
wheat-potato rotation system in the rain-fed area

WANG Ming'?, PANG Lei'”, MA Ming-sheng’, ZHENG Hao-fei'?, YANG Nan'?, GOU Lei-gang'?, HU Nan-nan'?,
XIAO Xin-yue'?, WANG Xiao-yan'?, SHAO Ze-he'?, YANG Yan-bin'?, YANG Jin'?
(I Key Laboratory of Crop Science in Arid Habitats, Gansu Province, Lanzhou, Gansu 730070, China; 2 Agriculture College, Gansu
Agricultural University, Lanzhou, Gansu 730070, China; 3 Institute of Dryland Agriculture, Gansu Academy of Agricultural

Sciences, Gansu Province, Lanzhou, Gansu 730070, China)

Abstract: [ Objectives ] We studied the apparent balance of soil nutrients under different mulching methods in
dryland of central Gansu, to provide a scientific basis for nutrient management under mulching cultivation.

[ Methods ] A field experiment was carried out at Dingxi Experimental Station of Gansu Academy of
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Agricultural Sciences in 2022 and 2023, where the planting system was one crop each year under potato and
wheat rotation. The experiment was composed of four treatments: no mulching control (CK), plastic film full
mulching (PM), crushed straw mulching and returning to field (SR), and whole straw mulching on strip and
returning to field (SM). Potato and wheat samples were collected at harvesting stages for analysis of biomass,
nutrient contents. Soil samples were collected at the same time for measurement of available nutrient contents.

[ Results ] Compared with CK, all the PM, SR and SM treatments increased the absorption of N, P, and K by
potato and wheat, and PM treatment was recorded the highest absorption with the increment of N, P, and K in
potato plants by 41.44%, 71.99% and 49.78%, and in wheat plants by 38.37%, 59.70% and 64.59%, respectively.
Both SR and SM treatments increased the soil available nutrient contents, and improvement effect in SR treatment
was greater than that of SM treatment. In potato season, SR treatment increased available N, P and K in 0—20 cm
soil layer by 39.31%, 14.99% and 25.92%, respectively, and increased available P and K in 20—40 cm soil layer
by 31.97% and 15.72%, respectively, and in wheat season, increased 0—20 cm soil layer available N and K by
21.36% and 21.16%, increased 20—40 cm soil layer available P and K by 12.03% and 14.29%, increased 40—60 cm
soil layer available P and K by 39.46% and 30.67%, respectively. In CK treatment, the apparent balances of soil N
and P were in surplus, and that of K was in deficit in two rotation seasons. PM treatment significantly reduced soil
N and P surplus by 37.38% and 27.30%, but exaggerated the K deficit by 60.73%, with the actual balance rate of
N, P, and K at 48.0%, 106.3%, and —94.1%, respectively. The apparent N and P surpluses of SR treatment were
89.97% and 43.75% higher than CK, while the K deficit was 88.18% lower than CK, with the actual balance rates
of N, P, and K at 159.5%, 241.3%, and —7.2%. The apparent N, P, and K of SM treatment were all in surplus,
which were 99.19%, 46.27%, and 120.12% higher than CK, with the actual balance rate of 180.6%, 255.7%, and
16.0%. [ Conclusions ] The apparent balance of soil N, and P were in heavily surplus, while that of K was in
deficit under the local nutrient management in the potato-wheat rotation system in dryland farmland of central
Gansu. Plastic film mulching effectively decreases the P and P surplus but exaggerate the unbalance of K. Straw
mulching in full and strip pattern could increase the absorption of N, P and K by crops, the crude protein yield of
crops, in spite of that, they still increase the N and P surplus, and alleviates the deficiency of potassium. Therefore,
the long-term use of straw mulching in dryland farmland in central Gansu should consider reducing the
application rate of nitrogen and phosphorus fertilizer, and plastic film mulching should pay attention to increasing
the application rate of potassium.

Key words: potato-wheat rotation; plastic film coverage; straw mulching to the field; crop nutrient accumulation;
apparent balance of soil nutrients; nutrient actual balance rate
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Fig. 1 Daily temperature and precipitation during the growth period of potato in 2022 and wheat in 2023
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Table 1 Practice of each treatment in the experiment
h¥ .
o #/EJ73X Operation
Treatment
CK  Jof 3 No mulching on the field
PM  BEMFEET, Y120 cm, J£0.01 mm Mulching whole field with black plastic film (120 cm wide, 0.01 mm thick)
SR TOKREFFHIALS emZATMFEFF, T 5A H R #9000 kg/hm?, | —Zfif s ASFEEE A BB IedHa B, TR A
15 cm, FEFGEHIA G
The corn straw was chopped into pieces about 5 cm in length, with a mulching return rate of 9000 kg/hm?. The straw that was covered in
the previous season was incorporated back into the soil during spring soil preparation for the second season using rotary tillage to a depth
of 15 cm. After sowing, the field was recovered with straw mulching
SM SRR R S, PIRORIRIEES , R R A S O O, R S5 S S50 om, BVHTFE100 em. 7

I H A 9000 kg/hm?, FFZREHIT, B AR R AR R A TOKRFEFPREFHTIIA B, SRJERoB iy FORFE PP S 7E B4R
BT AL S, EAEBEET AL O YAEFMEAT AL A, AL, SRR AR Dy A

The field is divided into planting strips and mulching strips, arranged alternately and swapped annually. Each strip is 50 cm wide, making
the total band width 100 cm. The mulching return rate is 9000 kg/hm?. During spring soil preparation, the intact corn straw that was
mulched on the field surface in the previous year is chopped and incorporated back into the soil, while new intact corn straw is mulched

over the previous planting strips. The previous mulching strips become the planting strips for the current year. Additionally, the potato

ridges serve as mulching strips

Wi, FHFNER . B, o,
1.3.3 M@ H B At R ZCR
PHOEIE ; HEAER F NaHCO, IR 4E—FHE T H
PGE s SR NHAC 248, KL EE; 4%
BA . EEZECRH KCLUREE, L sh /e,

FERRAE SR B H,SO,~H,0, B A& T . 409
PLE R . R . KA EEE A .
WL BREE, OMEE SRR AL E AR E

FROT VAR E L . R AR R
PR RE it A PR 25 AP AR 2 R, AR R
K KRAVIEEH ARIFRIT . F20r 3 A EDIOK
M I FR o, AR TE . 48 & s g b i
BRI

F SRR T i = FR A AEY 3R
Gain

Feor RNV ZHL = T B ANl th7 o it

Ty PP R = GRS A AR 55
H)ANEY)AT R4 < 100%.

R A& (g/kg) =R 5 x6.25

HLAR 117 1™ (kg/hm?) = HLEE 11 3 5™ 51/1000

KR (BRZE) F20 L B (kg/hm?) = FPRE (Bh2%)
T (kg/hm?)<f PR (F2E) #2505 1 (g/kg)/1000

ZEFFFHATRE R (kg/hm?) = 255 4E P74 (kg/hm?)
ZEFFFR AT i (g/kg)/1000
1.4 BIEABS%it 5%

FH Microsoft Excel 2016 2 Hi%#5, % SPSS 27.0
WS 0T, SRR 2 22081 (ANOVA)

Ko B 2275 (Duncan %) #E4T 2 5 4L (P<0.05),
fdi FH Origin 2021 #fH2:14,

2 R0

2.1 AEBEAAMNENFS S ERF

DS ORTRE 3 07 O T T A
EPRGREWEE (E2)., SREEHFASEN
T 16.27~18.57 g/kg, A[FALIRE2E 503, Hr,
CK ¥ A & it fe s, HJEMIUGZE SR, SM. PM 4t
P BZERSEANT 13.27 ~14.37 g/kg, PM AbHik
ER GRS, SR A SM A FIHCE R AR L EKT
CK Ab3H, THES S ZEFFHR O i SR Ab 3 P 2 & At
Qb3 L CK ARHE S 23.70% (P<0.05).

FE/NFEZE, SR A SM Ak /N ZE KR 75 4%
CK 29I B E T 72.40% H1 79.64%, kRSN &
HTE CK PR (P<0.05), £ 4bBRIE /N 2EFFR
TRAEREZES, Kb, PM AR, HiKE
CK Fl SR 4b¥f, SM AbBRFAK .

D /NIRRT, PIRREY ZRER &
WA EET (P<0.05), FARINE, DHREZEFN
RO mim, MBREWESERRE; MR, NEZE
RS A, MR A S B .

22 AEBEAAIMEDF S REMSE LU
ERFENEMN

HE 2 A7, 5 CK ARHEAH L, 3 AhiE o X

BERS TRAERGEME BRI RE. PM, SR,
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Table 2 Effects of mulching methods on nutrient contents of crops
&7 Qb3 ZEFF Stalk FPRIEERZE Grain or tuber
Crop Treatment N P K N P K
s CK 18.57£0.30 a 3.45+0.25a 6.30+0.16 b 13.97+0.12 b 4.02+0.12 a 28.89+0.84 a
Potato PM 16.27+0.12 d 3.89+0.28 a 5.89+0.28 b 14.37+0.38 a 4.55+0.35a 25.04+0.45 a
SR 17.37+0.15b 4.07£0.16 a 7.79+0.76 a 13.47+0.06 ¢ 3.84+0.14 a 28.06+2.60 a
SM 16.93+£0.23 ¢ 3.95+0.16 a 6.39+0.15b 13.27+0.06 ¢ 4.06£0.14 a 26.85+0.97 a
INFE CK 7.28+0.14 b 3.64+0.22 a 15.88+0.89 ab 24.90+£0.12 a 3.54+0.98 b 6.51£0.22 a
Wheat PM 7.72+0.16 a 3.74+0.11 a2 18.49+0.67 a 24.67£0.82 a 4.77+1.03 ab 5.55+0.19b
SR 6.70+0.10 ¢ 3.41+0.07 a 18.08+1.34 a 26.07+£0.24 a 6.09+0.22 a 5.60+0.06 b
SM 5.75+0.11d 3.41+0.11 a 13.15+0.82 b 26.23+0.41 a 6.35+0.29 a 5.58+0.09 b

T CK—IR# X, PM—HREAL G, SR—FSFFIEFF A A H; SM—FEFFHIRBE SR IC o RSB IS AR NS S8 30R W) — Ve A 3

[A] 25 53 .35 (P<0.05).

Note: CK—No mulching control; PM—Full mulching with plastic film; SR—Full mulching with crushed straw and returning; SM—Strip mulching

with whole straws and returning. Different lowercase letters after data in a column indicate significant difference among treatments of the same crop

(P<0.05).

SM AL 2 R m A E R A R 40.09% .
28.27%. 18.38%, Wit E & 66.29% . 45.04% .
38.90%, HIFH R4 55.13%. 43.53%. 14.53% (P<
0.05).

RS 5 CK ARHIALL, PM, SR, SM 4k
PRHCZE R R0 B 86.80% . 40.62% . 23.97%,
L EAME BN 12.72% . 27.90% . 22.80%;
Pk 25 PM AR B B 25 H 5 98.60%, SR Al SM
AL TR IR 36.74% . 28.28% (P<0.05), ZEFFHEAN
RS EROEZ MR EER, B CK P
75 53.26%; PM. SR. SM AbBEZEEHFN R4 5] i
TP 57.41% . 56.72% F121.29%, ZEFFHFH E&
O3B AR 20.32% . 69.14% . 36.65%., fE/NE
7=, MET CK A8, FPRAMRE PM. SR, SM
Ab B3 50 4 B R R 28.96% . 25.84% Fil 19.29%, FF
RS E 8 PM. SR, SM AbFHME] TG B E 2 R, i
CK A FESE-H 4255 62.43% (P<0.05); /NAZZ2FF N,
P, HIFHEHE PM & T HABALH

RS, PMAFESET N, P, K bk
(43 EL s TAE/NAEZE, SR A1 SM ALF{E#E T N, P
RS VAR TWAIVANY < {4 D T AR
B, NS R DT 3 2R B RPRL
23 FRIZBEZEAFANTIERYFSNSEMF

LR ES, R EE G B3RS 0—40
cm + )2 IR A A &, SR WEEE
0—20 cm + )2 HIEHEM A & & (& 3). 5 CK AHEAH
b, £ 0—20 cm )2, SR AbFE 4 SR f A & 1 i

P 39.31%, SR 1 SM Ab P -+ 38 R e & 540 1)
W R T 14.99% F110.84%, SR F1 SM Ab B -+ 4
RS ) B R 25.92% 1 37.96%; fE 20—
40 cm +JZ, 5 CK AL, PM AbPR 4 HERfH A & &
B FE AR 32.34%, SR I SM 4b B - S5l 2 40
AR 31.97% . 41.53%, -+ HEHERER &
W 15.72% F132.45%, 1E 40—60 cm 12,
5 CK AL, SM Ab3 -3l & 4 & 1 16.73%
(P<0.05), 7E/NEZ, 5 CK M, 7 0—20cm +
JZ, SR AL A M A W 4R 21.36%, SR
1 SM Ak 3 - 13 AR B B i 403 Sl S AR 21.16%
11.63%; 7£20—40 cm +J2, 5 CK Mikk, SR 4bFE
A S RO BRI 0 ) AR 12.03%
F114.29%; 7 40—60cm +)2, 5 CK MLk, SR 4bH!
- SRR 5 B RN SR ) AR 39.46%
30.67% (P<0.05).

24 ARIBEAXTHLIESRS TN T4

241 PIRARFWVAM  ELDRE-/NERER
Girp, SACHL+HER IR ORI R W A4y,
H SR. SM AbFRZ 4y i 35 5 T CK F PM Ab# (P<
0.05, #3), 5 CK AL, SR fil SM Ab B A A 4 i
A3 BTN 89.97% F1 99.19%, PM kb3 i 3 F&A%
37.38%. fELEEZE, ANFACIREI TR TR A T
HEFRE, T PM, SR, SM BRI T 4%
AR, B A CK A3 i 25 1
i 41.44% . 32.83% Fl1 23.25%., PM ALBRTCHE AT A $%
ABRFE W R, Hit, 2888 EE KT CK
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Fig. 2 Nutrient accumulation and crude protein yield of economic parts of crops under different mulching methods
1 CK—CE X PM—HRA T SR—FSFAFFIESICH ; SM—REFRRIRE A M, ARV NG FRER/RAC PR 22 5 W 2 (P<0.05),
Note: CK—No mulching control; PM—Full mulching with plastic film; SR—Full mulching with crushed straw and returning; SM—Strip mulching

with whole straws and returning. Different lowercase letters above the bars indicate significant difference among treatments (P<0.05).

WBE, R 36.77 kg/hm?, SERRPAFR R 24.4%, SR Al
SM AbFRZ AviE B E T CK ALFE, 4390 168.33 Fi

178.54 kg/hm?,  SEFR-PAT353 5100 119.0% F1 136.0%;
ML TR ES, NNEFLRARNEELR, I



298

W) E SR 50 R

31 %

2022 544 % Potato

100
&0
EFI
Eg X
S 60 | be ¢
41 5 a a
& =
gz 2
)
jﬁm 20
O 1 1
0—20 20—40 40—60
_ 35
g
g
28 28 1 a
R b b
}i/g 21 HlE
I# 2.
b1 8
%8
o 14 ab p 2
f@g C a 4
®'S a <
Hz 7
:_5'
»n O 1 1
0—20 20—40 40—60
180
2
~ 8 a
en £ 150
28 ;
EE o by 2
i 2 b ab 3
h S b b
%g 90 c
= 2
HE 60
HZ 30
]
w
0 1 1
0—20 20—40 40—60

(P<0.05),

2023 /J‘i Wheat O CK

OPM
E SR
B SM

100 r

80t [ b

the
H

60 a ,

20—40 40—60

351
28 Fm= b
21 |

14 b b &

il Ml Wil

20—40 40—60

180
160 [ b
140 | ¢ ¢

0—20 20—40 40—60

+ 2R Soil depth (cm)

3 ARBEAATO0—-60cm tETEFNEE
Fig. 3 Soil nutrient contents in 0—60 cm soil layer under different mulching methods
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Note: CK—No mulching; PM—Plastic film full mulching; SR—Crushed straw mulching and returning; SM—Straw strip mulching and returning.

Different lowercase letters above the bar indicate significant difference among treatments (P<0.05).
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T, AESEBRA R E YD E AR RN

F, A G R RRA T — b, R,
ERVERG AR DR E MR,

242 HIEBERFWTA  MNEDBRE-NERIER
GG, SAHFIT-H REGIEL 2.00, BR PM
AEBRAN , SEBRSE#TRAE 200.0% DL L, UEBEERRAE R
Gh A EHS®, 5 CK A, SR A1 SM 4bH
W A B 0 ) S B 1 0 43.75% F1 46.27%, PM ALFE
BEREAR 27.30% (£ 4). fEHHES, PM. SR,
SM AbFRH CK Ab FRBAT H 1530 b E 38 0 71.99%
48.80% F1 40.94% (P<0.05), PM Ab¥RmsA A& B 3%
& F CK 4bH, ZAvE A 25.50 kg/hm?, F W15 Z
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Table 3 Soil nitrogen apparent balance under different mulching methods

i - BEALE Input (kg/hm?) i W FWTHRE  SPRTHR (%)
e Treatment A FEFF T Output Apparent balance Apparent t?alance Actual
Fertilizer Straw Seed (kg/hm?) (kg/hm?) coefficient balance rate
T A CK 180.00 0.00 7.38 106.49 d 80.94+0.77 ¢ 1.76 ¢ 76.0 ¢
Potato PM 180.00 0.00 738  150.61a 36.77+1.90 d 1244 24.4d
SR 180.00 122.40 7.38 141.45b 168.33+0.67 b 2.19b 119.0b
SM 180.00 122.40 7.38 131.24 ¢ 178.54+0.46 a 236a 136.0a
INEE CK 200.00 0.00 5.73 83.17 ¢ 122.56+1.00 b 247D 147.4b
Wheat PM 200.00 0.00 5.73 115.08 a 90.65+1.00 ¢ 1.79 ¢ 788 ¢
SR 200.00 114.30 5.73 101.82 ab 218.21+8.02a 3.18a 218.1a
SM 200.00 114.30 5.73 93.27 be 226.76+2.09 a 343a 24352
RAEARR CK 380.00 0.00 13.11 189.65 d 203.47+1.27 ¢ 2.07¢ 1073 ¢
Rotation PM 380.00 0.00 13.11 265.70 a 127.41+2.67 d 1.48d 48.0d
system
SR 380.00 236.70 13.11 24327b 386.54+8.56 b 2.60b 159.5b
SM 380.00 236.70 13.11 22451 ¢ 405.30+2.40 a 281a 180.6a

TE: CK—RE NI, PM—MIE 3 ; SR—FSFFREFFE REIA 5 SM—ASFFHOIRBE SR I o 63 5098 J5 AN R/ NG 7 RE 3R 6] — 301 H Ab 3
[8] 225 . 3 (P<0.05),

Note: CK—No mulching control; PM—Full mulching with plastic film; SR—Full mulching with crushed straw and returning; SM—Strip mulching
with whole straws and returning. Different lowercase letters after the data in a column indicate significant difference among treatments in the same
item (P<0.05).

%4 FTEEESRTHLMBREN T

Table 4 Soil phosphorus apparent balance under different mulching methods

i 4o FLAGE nput (kg/hm?) AR FWE FWTHRI  SFRTHR (%)
ltem Treatment A FEAT Fhr Output Apparent balance Apparent t.>a1ance Actual
Fertilizer Straw Seed (kg/hm?) (kg/hm?) coefficient balance rate
A CK 65.50 0.00 221 2454 ¢ 43.17£1.77b 2.77a 1769 a
Potato PM 65.50 0.00 221 4221a 25.50+3.07 ¢ 1.61b 61.0b
SR 65.50 33.84 221 36.52b 65.03£1.45a 278 a 1784 a
SM 65.50 33.84 221 3459b 66.96+1.12 a 294a 1938a
NG CK 89.38 0.00 1.23 21.29b 68.09+1.78 b 4.25a 3253a
Wheat PM 89.38 0.00 1.23 34.00a 55.38+2.79 ¢ 2.67b 166.6 b
SR 89.38 35.46 1.23 29.95a 94.89+1.80 a 4202 319.7a
SM 89.38 35.46 1.23 29.07 a 95.77+1.37 a 431a 331.4a
AR R CK 154.88 0.00 3.44 4583 ¢ 111.254.18 b 345a 244.6 a
Rotation PM 154.88 0.00 3.44 7621 a 80.88+2.60 ¢ 2.06b 106.3 b
system
SR 154.88 69.30 3.44 66.47b 159.92+3.64 a 341a 2413 a
SM 154.88 69.30 3.44 63.66 b 162.73+1.25a 3.56a 255.7a

H: CK—RE BN, PM—HEAE S SR—FSFFIEFFE S5 M ; SM—RFFHIRE S0 M o [R5 B JE AR/ NG 7R 30R W) —301 H Ab 3
8] 2% 5% i # (P<0.05),

Note: CK—No mulching control; PM—Full mulching with plastic film; SR—Full mulching with crushed straw and returning; SM—Strip mulching
with whole straws and returning. Different lowercase letters after the data in a column indicate significant difference among treatments in the same
item (P<0.05).
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Table 5 Soil potassium apparent balance under different mulching methods

i s BLARE Input (kg/hm?) i B FWTHRL TR %)
Yo Treatment i FEFT T Output Apparent balance Apparent l?alance Actual
Fertilizer Straw Seed (kg/hm?) (kg/hm?) coefficient balance rate
g CK 0.00 0.00 14.30 107.50 ¢ -93.20+1.35¢ 0.13¢ -86.7 ¢
Potato PM 0.00 0.00 1430 161.02a  —146.72+4.62d 0.09d -91.1d
SR 0.00 108.09 14.30 162.67 a —40.30+4.32 b 0.75b -247b
SM 0.00 108.09 14.30 133.79 b ~11.40+0.93 a 091 a —85a
/N CK 0.00 0.00 1.23 60.91b —59.61+3.86 ¢ 0.02¢ -979¢
Wheat PM 0.00 0.00 123 100.25a —98.95+6.49 d 0.01¢ —98.7 ¢
SR 0.00 100.04 123 79.04b 22.3048.81b 131b 2820
SM 0.00 100.04 123 59.10b 42.24%2.56 a 1.72a 715a
AR R CK 0.00 0.00 15.53 168.42d ~152.89+4.80 ¢ 0.09 ¢ -90.8 ¢
Rotation PM 0.00 0.00 15.53 261.27a ~245.7443.17d 0.06 ¢ —94.1¢
system
SR 0.00 208.13 15.53 241.73 b ~18.07+10.08 b 0.93b -72b
SM 0.00 208.13 15.53 192.89 ¢ 30.77+2.03 a 1.16a 16.0a

H: CK—E X IR PM—Hb AR 35 5
[8] 225 .3 (P<0.05).

SR—FEFFIEFFE Tk ;. SM—FSFFFIRE SR H o [RISNEEE 5 A [R)/ING SBR[ — 51 H b3

Note: CK—No mulching control; PM—Full mulching with plastic film; SR—Full mulching with crushed straw and returning; SM—Strip mulching

with whole straws and returning. Different lowercase letters after the data in a column indicate significant difference among treatments in the same

item (P<0.05).
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Fig. 4 Correlation between soil nutrient apparent balance and soil nutrient content
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Note: CK—No mulching control; PM—Full mulching with plastic film; SR—Full mulching with crushed straw and returning; SM—Strip mulching

with whole straws and returning.
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