FoM(RE433H) KAlFERGEE 217

202646 A AGRICULTURAL TECHNOLOGY & EQUIPMENT No.6

T E 42 :1673-887X(2026)06-0216-03

REX D% ERBPE i 5 B TUE SRS R KR

ERN
(KoKl A S FRAA Y HE AR MRS o, B KoK 741000)

W OE AR THESRINR LR S AR B A NS L B R 9, 3R T AR ARALAE 8 AL YA A 52 EL
ERERFE TR SEWE ., KIEXE 0%(CK,)  HHFEIE(CK) L 10%~40% B HAAX(T,—T,)6 ML E 0 E =5 | 5u T AIE
FAR & A N RIREAREF ALH . 4R EY 20% A (T,) &2 = FiX 40.7 t/hm’, 8 CK ¥ & 5.4%, FAeH A F42 7+
F A53%, A HEA K C R F AL B AR 30% B T F K 2.85% ALK & T 5 5.05%; %K 40% B~ T HEAK0.07% 4 E G T &
9.17%. 25 :20% A HLEAR B 1E 42 55 5 I B E e b B AL L3R BRAT BB R A AR Y, R K S ILCE IR 5B 20% 4k fle— 3
75 5. 4%—FR 3G R e T RAAHRTEX

XgE IR LA E; RET AE

FESES S532 XEkPRERD A doi:10.3969/j.issn.1673-887X.2026.06.074

Optimization Experiment on Nitrogen, Phosphorus and Potassium Fertilizer Application
and Organic Fertilizer Replacement Technology in Dryland Area Potato Cultivation
Li Xiaorui

(Tianshui Agricultural Ecological and Resource Protection Technology Service Center, Tianshui 741000, Gansu, China)
Abstract: TIn response to the "low nitrogen and low carbon" characteristics of the soil in the dry farming area of the Longzhong
Loess Plateau and the problem of excessive application of chemical fertilizers, this study explored the optimal proportion of organic
fertilizer substitution for chemical fertilizers to achieve green increase in potato yield and efficient synergy of resources. The experi-
ment set up 6 treatments to measure yield, quality and fertilizer utilization rate, and combined with '°N tracing to quantify the nitro-
gen utilization mechanism. The conclusion showed that 20% organic substitution by matching slow-release nutrients with the peak
nutrient demand, activating soil phosphorus and potassium, and enhancing carbon metabolism was a preliminary optimized technical
paradigm for achieving "equivalent nutrient substitution of 20% chemical fertilizers-5.4% increase in yield-improvement in quality
and efficiency" in arid areas.

Key words: arid farming area; potato; phosphorus, potassium, nitrogen; organic fertilizer

R A KT Al B vh B R T R, 4E R AR AT LTS R (HR, SRR X Y
PR AL 480~610 mm, HZ 10 AT A JRILEIRE IR A LS LB RIE AR AL 28, A5 sr R ROK
PAEO X, MR R E AR, DR E R s PR RS B A IR S AR
MR L A SRR R CEE, B2, izX T AREPUEEC OIS, RGP X S8 35 =
T HEFR O EHCARE P = IR R B S R A ORISR IR AN | B AR D AR DX R
FEAE LG AE B P A S VR A AR R — R FE " S H R, S
FIFAF PR AL SRR UE 2R TR TR A R .

TR I AT RER T 5 DA D SRR AR M5 5%

FACHEA 25 D8 I B AT 3 T 100, A HLAEER 73 AU

ME A A TR 03 8 B0 AT T e e i oG e A2 . AR 11 B R

KWEFE W , A S 45 S E YA DU ERAC, T 235 4% LU 7 T H O KoK i N X K <F £ )]
195 Eh B A R AN OCREAR T RCR i B REERTY A AR R B v DR A S 2R U 1 ko P M

K 2025-07-18
EEFN 0 #(1982-) 4, HFF RAA, BER LT, B H G S35 2



218 KRESEYEAR

KUKERERE

2026 %06 A

T2 1 650 mo % X IHAE Y [ K 5 480~610 mm , [ 7K
TN AAY), 2L F7H—9 H 4EiR 8~10 €, &
RHZERE A TERE YRR, 5% H i EE
YR A& N TR T — 4 7 A SR G KB, ek A
SRRt B S A B YR B A i, (EE
pARSRUNG R N X5 N N & S R ¥ B S e e
A7 W 0 5 i X b - 48 2 OB (pHL 7.5~8.2) , AL
o i 53 00k DR AEG, BEAH 12.6~15.3 gk, Ja BLAY
ARSI 5 A TR 41 B (H 0.65~0.82 g/kg , Ml
JE i o BUIE 68.5 mefke ;s A RO T & 0 H0H 45 (15.3~
18.7 mg/kg) , AR I it o Bk 8 (153~187 me/kg)
1.2 a8l

BRI TE H H A& RO Bl B DA B T B 1Y
Bg 25 105 R A S Rl , % A 2 R v 25K
T R >859% SR 3l B R K A X 7 R
R HZEMGBE B ORIRE R, & T I 22.1%~
24.5%, B2 120 do HE NN I — SRR 2
BT (50 + 5) g], FEFIHTE 0.1% = BRI 5 1 H0 R
IREFP AL B, RO R R B L AR 2 518
(15%-15%-15%) A HLAL (4 LT 265% , N-P,0,-K,0
H 1.5%-1.5%-1.5%) . i B2 £ 7K %5 M (N-P,0,-K,0 Ky
13.5%-0-46%) . JR % (& N 46%) i B2 B0 7K 7 HE (&
K,0 52%) .
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AR IR FHBEALIX BT, 13 6 b B, 3 IRE R,
/NX T 462 m2(6.6 m x 7.0 m) . A T8 3 1 Fh Ky
B2 10 5, A 25 BF 61 360 BR/hm?, 5% JH 1 28 7 i o
ZE AT AL , 2255 80 em .74 T 40 em fTHE 120 em (28
FRULE) ) , 28 F/NVTIE 30 em BREE 29.5 em.,

g AN it I8 (CK,) L A AL (CKO R e A7 HLAE
IR AR IR B AR HE B 43 B R 10% (T)) L 20%
(T,) .30%(T,) . 40% (T,) 3 6 A~ Ab B, 2% 4b P H A4 it
%= (1

CKy: ANt AE T AL

CK: 3 it 15-15-15 & AL 1 500 kg/hm? ($4it
N225 kg.P,05225 kg . K,0 225 kg) ; 8 JE T 4 1 ] 1% e
2RI Ui 13.5-0-46 i FR B /K 1A HE 667 kg/hm? (243t
N 90 kg .K,0 307 kg) , HeZE g K WA FB i 4 AT .

T, (10% B A%) A P 55 52 40 B AR EE N vh 10% 1Y
N.P,0;.K.0, FEAE AL N 22.5 kg P,0, 22.5 kg,
K,0 22.5 kg, T A ML L5 1 500 ke/hm? (A HLIEFE 73
T 1.5%-1.5%-1.5%) ; N R F2 453 H 15-15-15 2 5 18
AR B IR FR43 225 keg/hm?, A AR 1 350 kg/hm?,
B CK.

T,(20% AR A HLIE 45 57 40 B AR L AR 20% 1)
N.P,0,.K,0. A HLAEJH 4 3 000 ke/hm? (2 it 4% 3% 43
45 kg/hm?) , 2 A REJHHE 1200 kg/hm?, 38 E[H] CK.,

T,(30% #AC) . A HLAC H & 4 500 ke/hm?, &2 40 FH
#1050 kg/hm?, FBALIF] CK.

T,(40% #:AC) . A HLAC H & 6 000 kg/hm?, &2 4 A8 FH
900 kg/hm?, 3B ALIE] CK.
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1.4 MNEAE

FEE T, USRI AN X BE AL 3 B 10 B R P
PRECZE T (BT RKF A5 0.01 kg) , Fr 83 B [ AL
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ASTR] Ab B 5 44 555 AR I LR 1, R 1]
AL VE R A AR L i TR R T,
ik 18.7%, & & T CK(17.2%) (P<0.05) ,i% 54
PUIEAE 53k R AL AR 2 G H T, [ £16.9%, il iS5
o A MU IE S T e e A A 6. 10 50 o
ABUA CK, B, BT CK K 0.25% , 11 T, T, 4E 57
0.20%~0.22% PIAIAE. , 2 B35 BE A AL A i Ao e ik 1
R I ME In TR AR KU o 4k R C R B T, 18
WA, 55 CK 425 16.7% (P<0.05) , ERAIE T A HLAE XL 4R
ey B R HEVE . R 0 i o B2 A I A
#,CK 5T, T, #2257 0T, T,/ 3 F% % 2.07%
1.98% , Jz W =5 FL B AR E0 b A K o e 250l 1 i
NESE i B 42 TH, T, 35 6.8 kg/em?, 3 CK 42 5 24.5%, 5
T R A 5ok A 4 i B 455 g 23 D) A 561,
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Tab.1 The effects of different treatments on the quality of potatoes

b w(JE wibE w(EAER ), wOlE R/ (kg
#5)/1% B5)/1% (mg-hg™") H)/% em?)

CK, 1530.4c 8:35: 14.2+0.8d (l):ng 5.5+ 03¢
CK 17.2+0.5h 8:(2)3; 16.8 = 1.0b é:ég; 6.2+ 0.4b
T, é;ib"' 8:3;: 18.1  0.9ab g: (1)2; 6.5+ 0.3ab
T, 187+0.6a 8:3(1): 19.6+ 1.1a (2):(1)2; 6.8+ 0.5
T, 17.5+05b 83; 17.5 % 0.7he égzhi 6.6 + 0.4ah
T, (1)2}9: 8:3‘2‘5 15.9 + 0.8¢ (l):gjj 6.0+ 0.3b

VE - TRV BCH 5 R 7] /N 57 7% b B 1] 2 52 3 (P<0.05) 5
T,
22 ARLEMNIREFEHEM

ASTA] b T B 44 B i e e DL 2, AR 2 W]
HI, CKy =it e ik, 2 W 2 0 - 3SRt A B . %
i A (CK) 7= & ik 38.6 t/hm?®, #¢ CK, 34 1™ 35.9% (P<
0.05) . A PLEACLL BE P, T, (20% F5 40 ) 7= 5 W {H 1k
40.7 t/hm?, 5 5 T CK 5.4% (P<0.05) , EZE A T
PR KR B RO I R A SRR TR T, (10% 0 5
CK TG o 3 2 5% 1 T, . T, 7= & 43 5| B 2 37.5 t/hm® Fl
35.1 thm?, S B3 5 B A0 804 B/ 5 W 3R o ik R oA
SR PR AT R R ZE T SR R R
IEA G, T, BARRBRZE T 5k 1.28 kg, 55 CK H2 5 8.5%; H
T 2 89,39, i i T CK 11 85.6% (P<0.05) , 54
HUAE ol 3 38 5 B A O
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Tab.2 The impact of different treatments on potato yield

b e HeegHy Hesgoms T
B (thm™) (B kgt B/ EBFRi9

CK, 28.4+12d 28+03c 0.82+0.05d 293 +2lc 76.4+3.1d

CK 38.6+1.5b 3.7+04b 1.18+0.07b 319+24b 85.6+2.8b

T, 392+13b 38+0.3ab 1.20+0.06ab 316 +22h 86.8 +2.5ab

T, 40.7+18a 4.1+0.5a

2

1.28 £0.08a 312 +25b 89.3+3.0a

T, 375+14c 3.6+04b 1.14+0.07bc 317 £23b 83.7+2.7c

T, 351+1.6c 33+0.3bc 1.06+0.06c 321+20b 80.2+3.2¢

2.3 AREAEITBEF B RN

A LA H A1) f 25 R 5 o IR R R AR HLAR
%3, M3 TAL, ZEF AR (NUE) LA T, AP
B CK 2T+ 18.6% (P<0.05) , =2 H H T A HLIER DA

WA T T, AL PRI 2 31.5%, 2 i i 2 AR L) T /™
R 5 1k o PN R ER R BT, 09 AR A IRl R Gk
52.7%, 5.3 T CK 1 46.1%(P<0.05) . B4 g s =
SR IR A , T, Ab B i A5 B 8 o 0 R B2 o 1) 4
CK 2  11.2% F19.8% , 57 HLER TG Ak - 1 [ 5 2 w4
FH S BRI A 72 77 (PFP) R 2- 40 % (AE) 7E T, 3k
W ff , L PFP, %% CK 2  17.4%, AE, % CK 2 F+
21.8%.
*3 FRELEXERFBHOZHE

Tab.3 The impact of different treatments on fertilizer utilization

b NUE/% JERFARI PRSI/ KRS 4/ PFP/(kge AE/(kg*
i} Y% /%  (kgrhm™) (kghm?)  hm™)  hm™)
CK 382+ 46.1+ 61.5+ 1753 + 110.1+ 10.1+
7 2.1b 2.5b 3.2b 8.7b 5.3b 0.6b
T 415+ 493+ 64.8 £ 183.2 1187+ 112+
' 1.8ab 2.2ab 3.0ab 7.9ab 4.8ab 0.5ab
T 453+ 527+ 68.4 + 192.6 + 1292+ 123«
2 23a 2.8a 3.5a 9.1a 6.1a 0.7a
T 36.8+ 43.6+ 592 + 169.5 + 1053+ 95+
3 1.9bc  2.0bc 2.8bc 7.5be 4.5be 0.5be
T 315+ 389= 54.7 + 158.1 = 92.6 £ 8.2+
4 1.7¢ 1.8¢ 2.5¢ 6.8¢ 4.0¢c 0.4c
3 #iE
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L R BN I T IE LA , el SRR M Ik IR 1
PR wiE B IR s i n] AR HEAR ARG A Qa5 B A AL o
B MR R AN A FLIE AR L T 30% , )
SN IR0 A i 3 RS B U™ L BT R . AT
FEAG AT Oy 2 3 AR X B % A AT D | 2 (8 O
B Rl kI SRS %
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