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Abstract: To examine the effects of different straw returning methods on soil acid-hydrolysable organic

nitrogen and potato yield in rainfed potato fields in the semi-arid region of Northwest China, a field experiment was

%5 B #A . 2024-06-17 &5 B #7.:2024-10-10

EEWAB:EHEAAR#=REETH (32160525) ; H it A B AR = H 4T H (20JRSRA034 ) 5 H ol 4 £l Bl 24 bt & 2 0F & 3 2 5 B
(2022GAAS24) 5 HR Al K2 G GO 2 A BT AL I ZR TR 35T H (202410733003 ) 5 H o A lk 2 K2 A B Bl 1 414
i H (202401057 ,202401058)

TEBB N YK (1998-) , Lo, HRBE R 504 55 07 ok 385548 . E-mail : 1071650653 @ qq.com

BISIEE T (1979-) , % INARIEMN , BIZUZ , F 2B 3R LA S MRS . E-mail ; 125530457@ gq.com



%3 H BREHAE T 5 R DN RIS AT ads D7 3008 S 4% 254 T SRR i A7 LU B2 ) 171

conducted from 2022 to 2023 with four treatments: bare land ( CK), plastic film mulching (PM) , crushed straw
returning (SR) , and whole-straw strip mulching (SM). The study analyzed soil total nitrogen (TN) , acid-hydro-
lysable organic nitrogen fractions—including amino acid nitrogen ( AAN ), ammonium nitrogen ( AN ),
hydrolysable unknown nitrogen (HUN) , and amino sugar nitrogen ( ASN)—as well as the C/N ratio, soil organic
matter (SOM) content, and potato yield. The results showed that SR and SM treatments significantly enhanced the
accumulation of TN and total hydrolysable nitrogen (HN) in the 0~ 60 cm soil layer. Specifically, SM increased TN
and HN by 4.33% and 12.51%, respectively, compared to SR. In contrast, PM negatively affected TN and HN ac-
cumulation in the 0~60 c¢m layer, reducing them by 7.85% and 8.48% relative to CK. The concentrations of acid-
hydrolysable organic nitrogen fractions across all treatments followed the order; AAN > AN > HUN > ASN. Both SR
and SM treatments increased the contents of AAN, AN, and ASN to varying degrees. Compared to CK, PM and SR
elevated the soil C/N ratio in the 0~60 cm layer in 2023, while SM reduced it. SR and SM significantly improved
SOM content in the 0~60 cm layer, with SR exhibiting a 9.82% higher SOM than SM. However, PM reduced SOM
content in the 0~20 cm layer by 5.32% compared to CK. In 2023, potato yields under SR and SM treatments in-
creased significantly by 23.97% and 16.81%, respectively, compared to CK, with benefit-cost ratios rising by
18.85% and 21.31%. In conclusion, whole-straw strip mulching ( SM) more effectively enhances soil nitrogen sup-
ply capacity, improves soil fertility, and increases potato yield, making it the recommended straw-returning practice
for rainfed potato fields in semi-arid regions.

Keywords : potato; straw mulching return; soil total nitrogen; soil acidolysis organic nitrogen; yield
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Fig.9 Proportion of hydrolyzed organic nitrogen components in 0~60 c¢cm depths of different treatments
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1 ARLENDREFERTEMNERNZIN
Table 1  Effects of different treatments on potato yield and yield components
2022 2023
Ak HARRAE R BARE [ELEE=S Pk BARREE L AR [ELiEES FriE
Treatment Number of potatoes Single potato Commodity potato Yield Number of potatoes ~ Single potato  Commodity potato Yield
per plant mass/g rate/ % /(kg + hm™2) per plant mass/ g rate/ % /(kg + hm™?2)
CK 4.33+0.33a 38.33£7.92b  24.92+5.05b  8995.00+2601.33b 4.00£0.52a 67.68+9.08b 33.28+£11.07b  12598.25+346.62¢
PM 5.33+0.47a 74.25+5.07a 65.55£8.57a  20545.00+389.74a 4.03+0.20a 96.53+3.69a 59.30+5.35a 19341.00+230.58a
SR 4.47+0.24a 52.04+3.41ab  40.44+5.10ab 12180.00+917.37b 3.97+0.15a 75.94+4.65b 51.11+2.64ab  15624.00+920.37h
SM 4.47+0.41a 63.89+12.49ab  43.94+12.70ab 15260.00+3553.66ab 3.67+0.17a 76.76+2.03b 53.22+5.36ab  14885.5+663.46b
I RS R NG Rk F7R A ) 22 57 1 3 (P<0.05)
Note: Different lowercase letters in the same column indicate significant differences between different treatments ( P<0.05).
x2 DREFESIEREAS .ONREENRZERBERZSH
Table 2 Path analysis between potato yield and soil nitrogen composition, C/N and organic matter
-+ [ 4223 1% 22 %L Indirect path coefficient
Tyi Py
Factor 4 ) %) % %3 %y —%s % %7 1t Total
Xy -0.013 1.595 0.925 -0.001 -0.564 -0.107 2.413 -1.086 1.580
Xy 0.065 0.963 -0.012 -0.001 -0.600 -0.095 2.289 -0.956 0.624
X3 0.062 0.001 -0.012 0.900 -0.512 -1.696 2.276 -1.003 -0.047
Xy -0.009 0.652 -0.011 0.886 -0.512 -0.070 1.984 -0.775 1.501
x5 -0.062 0.149 -0.009 0.616 -0.001 -0.306 1.831 -0.902 1.229
Xg 0.145 2.543 0.012 -0.867 0.001 0.509 0.107 1.423 1.186
X7 0.489" 1.738 0.008 -0.530 0.001 0.291 0.077 1.423 1.271

T ar AR R B, P b B AR R, o) W R 0, WRIERRS R vy WIRI RS R, vy WBIEWEE R x5 HIRIFARTER v NIRALL , x,

HENET,y At ; « FnAH et 3 (P<0.05)

Note; r;

yi

is correlation coefficient, P ; is direct impact path coefficient, x, is total nitrogen, «x, is amino acid nitrogen, x5 is hydrolyzable ammonium

nitrogen, x, is amino sugar nitrogen, x5 is hydrolyzable unknown nitrogen, x¢ is C/N, x is organic matter, y is yield. * indicates significant correlation

(P<0.05).
x3 FARELETERIENEFAZIN
Table 3 Analysis of the economic benefits of potato under different treatments
SHA i gl s :
oy i Total%;npul Out}j:t{%alue Net iiome OuZEtﬁ—itr[lﬁput
Year - Treatment ) (ONY + b ?) /(CNY - hn™) /(CNY « hm™2) ratio
CK 10422.90 8216.18+1798.24h -2206.72+1798.24h 0.79+0.17b
2022 PM 12822.90 31160.62+2367.05a 18337.72+£2367.05a 2.43+0.18a
SR 13632.90 14333.34+£1969.10b 700.44+1969.10b 1.05+£0.15b
SM 13092.90 19572.23+6490.89ab 6479.33+6490.89ab 1.49+0.50ab
CK 10881.55 13234.85+£1618.34¢ 2353.30+1618.34b 1.22+0.15b
PM 13281.55 28085.01+1724.14a 14803.46+1724.14a 2.11+0.11a
2023 SR 14091.55 20486.58+609.25h 6395.02+609.25h 1.45+0.04b
SM 13551.55 19994.09+1785.52h 6442.54+1785.52b 1.48+0.13b

T BB GG AR MR Bl A2 LI RN TA AR S5 HAB BT

Note: Total input includes covering materials, fertilizer, seed potato, pesticides and artificial instruments.

3 W ®

3.1 AERKETLHESLR.C/NRENRHEWL
AHFFT I, SR Al SM Ab BT i 2 i 4 e 4
ASHE(E3) , XS R —58"  arfe
DR A s A 7 55 30 FE T DAk 4 38 0 B M I > i
PERE TR fife , RS AT S RS AT AR R IE A G

KR EAREH,0~60 em TR AESAE S
A FR IR SM>SR>CK >PM , 72 i f5 FF R FF A7 1R
T 55 0 B RS FF WA 3 T R O A R4 i e b 4
R, 78 R 28 0 B e, s/ TR K ol il
MRS AR RAE ™,

+-4€ C/N 7] e SRR 1 i K, C/N ARG
B+ IR e, C/N B AR I L ARBFgE
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AR FTRRAR, R R A ML AR B S AR A & 2
BEMAERRD | MRA LA e —F 5wk
PR A RIS it R (0 398 o A 3 4R 1 TR
SECE A R AR T S R A MR )
B C/N BEASA A F I il A= 9 o e A AL 1) 56
HET N T A5 HLTE (19 R A %
32 ARLETHREBEIRASHEZK

SR A A B R 4 U B R I B
Gt IERET L, AR A K AR i R ke
PIFREEMIERD, W58 - e fif R 45 vl LUE
Iy H R R AR R, AR A, 5 CK
FHEL SR T SM A3 AT 7 + 38R A o 207 i Y 3
AR R R AR AR IELL, X 5HT
M4 T I g 4 SR — B, RS AT ARFF IR 26 58 1
PURSFERE T4 H 2K T R o 2 3 n RS2 X Dl i
BIGE W T BB A0 55 2, R e - 0
JEE R 5 B A 2 T T 1 D A A 5 A ML
ARG K wp i g B TR s IR
DI R AR, IR AR A PR
Aot m RN EARRS E>BMAT R >RMAE
SR SEHNEERA(E 9) YT Wl i) A kIR
WKV LIRS R S A R AR TS A
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T BRI A G R i TR AR AL, T v - A A
REES MR LS,

THEAREMRERA MR A EASAZHIES 0k
AL IR | o2 Al P R SOR R b 2R 2 2ok
PR ARHIRSE T, R AT ORI IR B 26 58 1 (SM)
A 0~ 60 em )2 48 20 3 R 75 1R fi
ANAEN S &, T E AR, X 5%
ARAEDO) BRI g 4 S — S, 1 UE R R 26 A T A
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SYRA LR I T 3 S e LA
S AR B TR Y A RECY
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W HE S A M R A K AT AL B SRR AR
AT R FF AT R 2538 T RIS FF AR 0
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