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35024 21", ZK%Z 104° 34" 94" ) AT, ZHLIX
PR 2000 m, AR 68°C, AFHAIRE K & 415 mm,
ToFEH 146 ~ 149 d, BRI PEILE £ BT
FIX, R+ GRS A £, IR MR
. AHLE 1293 o/kg. 2% 0.73 gkg. 4 H 0.67

gkg. A 19.90 g/kg. B fi% A 50.83 mg/kg. A AL
W 15.12 mg/kg, A 174.81 mg/keg. pH {H 8.21,
2020 F1 2021 4F 3 56 Hb B /K £ WL 1, v 2020
AP R B A A F IR K Bl 465.7 mm, 2021 4F Ny
316.7 mm,

&1 XpEkE (mm )
A0y 1 H 2 H 3H 4 A 5H 6 H 7H 8 H 9H 10 7 11 H 12H Hit
2020 7.0 3.6 11.4 14.8 76.3 77.1 82.7 147.0 495 368 9.0 3.7 518.9
2021 3.7 5.1 10.6 41.7 22.5 36.0 66.0 211 1031 569 49 45 376.1

1.2 Rt

I A LA 2 (Solanum tuberosum ) HHWFFERE
B, SFCh PR 1057, RAIBENLIX A3t Jt
W6 ANHIALAKSE, 43508 . CK (CARHEEAR, Ftis e
HE) . CF (B RhE ) . T1 (25% A HUE R 2L
JEZ ) . T2 (50% AHUIEERAIEE ) . T3 (75%
AHUE AR ) . T4 (100% A HLAE R
AR ). HAARFEE R 3K, DNXHEE 45m°,
5 B A HLAE R A HLIE (N 1.5%. P,0;
0.7%. K,0 0.5%), M K IR R (N46% ), B
B Ky i BEERES (P,05 12% ), HAE NHER AN (K0
50% ), H. Wi HIRSHEF RS N 180 ke/hm’,
P,05 90 kg/hm’, K,0 60 kg/hm®, FrA ALK T2 %
B— MR o B SR F 4 A o 2Bk, |
oMb, RFRZE, ZE9E 60 cm. 15 cm,
58 40 em, DR ERAEAEZ PN . 4% E 5 B
T20204F 4 ] 24 HHEFP, 10 A 14 H W3k, 2021
E 4 F 21 AEM, 10 A 18 AWk, Hoe M4
it 5 S b P —E
1.3 RS CRESIE

FEE R R R ORI AR 25 /N X BE AL L
HELEAERR 10 Bk, 0k D EMRE . R E . B
vt S TR ol SR A

PR H N A=, FHEN ke/hm®,

FERRAE SN . R IO, A /N X BE L
R PERIVE 3 Pk, HAEpR s ot A R,
105°C AT 30 min J5, 8OCHET ZHfa 5, Wyt i,
SR PG R A i

T K E: R BT, EREA /D
DX 4% H AR AR PIRE ] O ~ 100 em £ )2 (
20 em A 1 ANER ) BRI ZE .
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M RS E R ESERR 22.4% 1 16.8%. T3 5 CF AbJH [a] 4% 7= 52 f4 il R &
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R AR (em) (g/ 70) (gl 70) (%) Pr2E SORIA N, T4 B CF b BB TL 45 B g 1 8 R &
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B 9251 11525a  8546a  Td.2a PRERARRE | RSN AR R
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55 T3, T4 ib 3 [H] By 55 5 P A7 77 i Y H 25 % AN
o LL2020 4E M), 5 CFARFRAI L, T1 A4bFR T
PAB PR P 5.6%., UL 2021 4E g5, T2 %% CF kb
T IS B P R 7.7%., 2021 4F 45 4 B D 44
PR R 2020 AR E /D, R AR 2021 4F & TR
iE, HEREES TR, ERZEm, &k
PR RAR. BE bR, &rm i (y) SA MR
BB (x) MEBLE, B E AR y=
—0.7256x*+60.26x+30060, & E Z % R’ N 0.8489,
AU A BB LT, APURRAC LB 41% B i
P, AEH 5% BAS XA R 36% ~ 46% HYERT
LB, DB SORIE ., LG0T, 1E
[ [ e A PN o 28 T e O ol A UM E N R A ]
APUIEE R BRI RE S 1 = D -5, HUL
36% ~ 46% AR LB Fehs -
2.3 ANt AT A BT A4 R 2R AR 5
M3 AT, MRIEPIAELE R, T1, T2 408 5

BERZEWE . R B SARCR R
AR & T HALEA AL, 5 CF ALBEAH L,
T1 A1 T2 Ab B oh 4% 2 N0 A= 7= . AR AR 2450
R ORNEH R BRI 5 5.5% 1 5.4% . 12.6%
M1 125%. 12.1% F183%. 2020 4, 5 CF 4k # A L,
T1 1 T2 Ab 3 25 4% S B A 7= 1 50 2 5 5.6% Fn
3.6%, FMARZERFE, FFIHE 5L 5 13.9%
F18.9% . 11.6% F13.9%, Hrh CF 5 T1 Ab¥fE] 2% 5
WE, T35 CF AP EZNIEMHREE AR E, T4
3 CF AR R B2 N R 32.3%, 2021 4, 5
CF ACFEAHEL, T1 A0 T2 4b 3 h 48 25 R R4
T E P 5.5% M19.4%, FIEMWA =T JIELRF
R ENER R BIHR R 5.3% F17.8% . 11.3% F
164% . 12.6% F112.8%, T3 5 CF Zb¥ij6] 22 B A
. FiRgEREN, AR, AYUESER
BB R LI 25% ~ 50% B, REASHE E ThivaE
R 7. BIERFHCEFENEF R

x3 AREMEELENDREIRZF AR

P b R WM RN A=) RN AR LRI 2
7]
(kg/hm®) (ke/kg) (kg/kg) (%)
2020 CK 112.7d — — —
CF 196.1h 186.1hc 75.0be 46.4h
T1 205.9a 196.5a 85.4a 51.8a
T2 199.4h 192.7ab 81.7ab 48.2h
T3 197.3b 188.8abc 77.7abe 47.0b
T4 169.1¢ 180.6¢ 69.6¢ 31.4c¢
2021 CK 103.6d — — —
CF 175.1¢c 145.5bc 69.1be 43.0b
T1 184.8h 153.3ab 76.9ab 48.4a
T2 191.6a 156.8a 80.4a 48.5a
T3 174.3¢ 143.1c 66.8¢c 43.1b
T4 173.4¢ 142.8¢ 66.4c 35.1¢

2020 AEEUNEFI AR YRR A, 2021 420 BEVFI R,

2.4 N[RIEAEAL BT 44 5K 43 R A 5

R 4 a]H, MWIAESSSCEAE, T, T2 b3
SRR R R = T A AC AR R, 5 CF Abs
FHEG, T1 A1 T2 b B8 2K 43 R AR 30 734
L 4.1% F142%, H T2 4 AL R &4, LA 2020
AR, RERTIC K A AL B ] 25 SR HA ., T4 Ab B
W s Ik e S T CF AT AR EE, T1 4T3, T4
A BFEIK B S T 1.3% . 1.9%, Hi Tl
B CF AL PRFE K T T 0.9%, T4 ¢ CF kb FEAEK
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I/ 1.1%, 5 CF AN, T1., T2 23K 5H)
FHRCE 7 B B 4.6% . 3.9%, T3, T4 5 CF 4bFHE]
2RI E, DL 2021 46, CKABRRERTIT /K &
BEMCT TL, T2 4R, (BRI KE B2 m TR
REFR, 5 CFAHLE, T1 R0 T2 ZhFREEK & . KA
AR DL 1.7% F13.1% ., 3.5% 14.5%, T3, T4
5 Cor b FE 2 RARE ., SREN, TR
LIRS B AR, 25% ~ 50% BHUIEEAL
TRIBA, REMEHRE R D KR FHECR
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R4 TEFEARLIEX SEE KD T AR EK R

b e M () (o )
2020 CK 149.9a 268.5a 347.1¢ 57.6¢
CF 148.6a 253 8¢ 360.5ab 92.9ab
TI 149.7a 251 8¢ 363.6a 97.2a
T2 149.1a 255 4be 359 4ab 96.5a
T3 148.7a 255 6he 358.8h 94.7ab
T4 149.6a 258.7h 356.6b 91.2b
2021 CK 214.7h 234.9a 296.5d 46.4h
CF 218 2ab 223 0be 311.9he 84.0a
TI 220.8a 220.2be 317.3ab 86.9a
2 217a 217.0¢ 321.4a 87.8a
T3 217.9ab 224 5 310.1he 83.1a
T4 217.6ab 22551 308.8¢ 83.2a
3 i 3.2 AHUESERABRALIERT S8 B A R A RCR
Sop=Al0|
3.1 AU SRR AT R B 4% 38 i B HoA g ARG VY RS R I, A HLIR R AL e
e hi IR, S mER IR i, AR A

ThAEA Sy A ol R A B A K R B RO
HEFEIR, MR DA R R ERAE . B
e VRS R, ARG 25% (LAR b 3]G T 4%
TR, PARRZENTE . AURR S AR R
2P M B R B T AR AL ER T A O BT
FEEM, MEHAVUESR S T SR LT AR
L DR YRR R, LL30% B
R e . Lin 28 Y BRRE R B, & B E0A HLIE
FAMECE LA (AR E < 70% ) WL S 1
Yrre, WA RERK . AFSTERE, i
fEIEALBE, 25% ~ 50% ELA9l A HILAE 55 R R Ak
NEREASHE = TR SRk R . R S R o S A
AT, BB EER T, R, AR
Fo iR 3 50% 2 S BOLE™, 5T AR AR —
P, EEEHEAPIET LS, AR
B, EMERA K ARBEE T, FEPRE A AN F DA
R 255, 2021 AFEE 2020 A A% Ab R 8
TR 2021 48 T4, DR EEA TR
KE, Z TR, PR ERAL, SR AR
gER—g P

K, #EanAH R, ks ok, &
B, 50% AHLEMREER S TSR EAR
B 7= A ZFH R, BocR s Y ek,
AR AT HURRAR AT LA SRAS LU 2 it £k A B 5 R VE 4 7
B, FUEFIHR B E R BT RN
IR I, A HUES AR AIE RS LAk 5iE 2
FOorEd, fEdEAER, MM & A R AR,
AR, 5HEIAE g, A PR S AR
25% ~ 50% MIALIE A EE B T 8 B A AR 1 R R R
Wk, [WEE, SR AR E, R BB AL
FREEISHE DA H RO A= 1 . R ARCR
FAMEFHR,

3.3 A LA AR R AL AE X 44 2K 43 ) F kR
) 5]

H SRR D S 2 P L Pt T4 e e ) R
W ER, LIEA PR 4R = K 2 R k0%,
s L ES N R, AL
HUAE L R 0% i 3 A4 /N A FE KRR, B ImFE K i,
PR FIHRCR, dEmiEE e, A BN,
BEEAHURCLLEIE N, D44 SRk e s
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FEAR S, 25% ~ 50% B HL B, FE/K Bt
B AWRIEEI, AYRSEEEME 25% ~ 50% Y
TRE RS 4 = A K A R FRCR, SRR, 5
A SR 43 R 38352 e K e i I 552 22 TG S
AR, T RAES SEAEYK T HRCR
%, MRS O™, AR 2, ReoKAERI%T
YERI B K A3 FIFHRCRAT W 5, T R4E B KT
FKAE, BREFSE IR, TSR K AR
R, A HUAE SRR AR AT 32 =5 4/ N2 B 7K 4 T
MR, ARPREI, LA PIEREGES R, AIUeE
R 25% ~ 50% FNEE AL PRI ThA4 K R FHAL
R TR LA EE, HACRI . 2021 4F45 it
AEFH KA FHRCR IR T 2020 4, F 2R 2%
JKEEMN, 2021 AF TR L4 B IR K SR 2020 4F
FEAIG 47.05%

4 Z5ig

TEAE Y B /K o 415 mm 19 P8 AL 2 4E X, 180
kg/hm® S E R FEAIKE T, AR TR LA, & H
Fb 5 A BILAE S U AL IR RE S 42 i DR S i
25% ~ 50% ZACLLHIT, DEEIE™ 54% ~ 5.4%,
HIKA R AR 4.1% ~ 42%, BEALIE, A
MBS R 25% ~ 50% AR T, AR =
Ti. AR RIERI R 3 5.4% ~ 5.5%.
12.5% ~ 12.6%. 83% ~ 12.1%. e ila43#r,
FEPGALE L m e TR IX, DR S A o5 2B K
AT, APUIESEERIC36% ~ 46% LALAEEH
TEH
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Effects of organic fertilizers partial replacing chemical fertilizers on potato yield, water and nitrogen utilization in
semi-arid areas

FU Qiang', ZHANG Ping-liang" >, LIU Xiao-wei’, GUO Tian-wen'" * (1. College of Resources and Environment,
Gansu Agricultural University, Lanzhou Gansu 730070; 2. Dryland Agriculture Institute, Gansu Academy of Agricultural
Sciences/ Key Laboratory of Green and Low-carbon Agriculture in Northwest Drylands, Ministry of Agriculture and Rural
Affairs, Lanzhou Gansu 730070; 3. Gansu Academy of Agricultural Sciences, Lanzhou Gansu 730070 )

Abstract: The effects of organic fertilizer substitution for chemical fertilizer in dryland potato production on the yield and
efficiency were explored to provide a theoretical basis for chemical fertilizer reduction and efficient resource utilization. The
effects of different organic fertilizer nitrogen substitution of 25% (T1 ), 50% (T2 ), 75% (T3 )and 100% ( T4 ) of chemical
fertilizer nitrogen on potato yield, water use efficency and nitrogen utilization were studied in 2020-2021, using chemical
fertilizer alone ( CF ) as control. The results showed that the T1 and T2 treatments increased potato yield and yield components
such as individual potato weight and commercial potato weight, and increased potato water use efficiency, nitrogen fertilizer
bias productivity, nitrogen fertilizer agronomic efficiency and nitrogen fertilizer utilization. Compared with CF treatment,
potato yield and water use efficiency increased by 5.5% and 5.4%, 4.1% and 4.2%, respectively, and nitrogen fertilizer
bias productivity, nitrogen fertilizer agronomic efficiency and nitrogen fertilizer utilization increased by 5.5% and 5.4%,
12.6% and 12.5%, 12.1% and 8.3%, respectively, in T1 and T2 treatments. The combined yield, water use efficency,
nitrogen utilization and curve fitting analysis showed that organic fertilizer equivalent nitrogen replacing 36%-46% of chemical
fertilizer nitrogen was the best fertilizer application rate to achieve efficient potato cultivation under full film cover monopoly
planting conditions in the semi-arid northwest.

Key words: organic substitution; potato; yield; nitrogen fertilizer use efficiency; water use efficiency
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