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OB AR XS s AR A T R BRK SR KRR RN s B AR B AR T 2 5 e 1) B, 3 5k R
ST AL GRS CTMD VR B 1COP D) AL 20 2 COP2) FIAR AL A5 2K 3 COP3) % 48 B E 1tk bk L /K 43 1) FH &%
FRPERAEN, SREW, RAREREEZRS T IREXAE WM LT A S A 8 2. SPAD Ak
SR R & oK E R, HI RPN OP3>0P2>0P1>TM . 5454t =M bL , Mgk st 3 A4 1 2 1) o vk 45 2
A7 T BT 74.56% 1 73.03% A1 122.90% , BBk K 5T 23 il R 35 4R 1 56.32% 4 64.99% 1 107.66% . AL
REZRE TRKIFHBEMD R ERZEE, SEEB AL, 3 BBk 0 FIH AR SN EE RS
40.74%-42.03%F1 47.79% , AR B HRZLF= 553 A B E R H 55.83%+56.60%1 65.41%. &5 L, T 22T R & mbs
VA, AR AR 3R 3 (CPEAR GE it FH AL IE N P05 K0 43 74 14.13.10 kg - 667 m? 2 A I, AL ARIR & , N P.05. K0 43 7
9 12.10.8 kg 667 m*, BT it T X% 3 1000 kg 667 m™ A5 M - 5 R B ) 100 kg 667 m™ LA I J5 H16 T A 44 40 1) 7]
DMPP 0.12 kg - 667 m™) A2 577 i R 44 2 A A
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Effects of different planting patterns on growth and yield of potato in

newly built high-standard farmland

He Wanchun', Ling Peng', Zhang Ming', Lian Xiaofeng', Li Shicheng’, Ma Mingsheng’, Bai Jian '

(1. Dingxi Academy of Agricultural Sciences, Dingxi 743000, Gansu, China; 2. Gansu Agricultural Technology Extension Station, Lan-
zhou 730070, Gansu, China; 3. Gansu Academy of Agricultural Sciences, Lanzhou 730070, Gansu, China)

Abstract: Aim at the prominent issues such as drought and water shortage, nutrient deficiency, low water and fertilizer uti-
lization rate, and low crop yield in newly built high-standard farmland in dry land farming areas. The effects of traditional
model (TMD, optimization model 1 (OP1), optimization model 2 (OP2), and optimization model 3 (OP3) on agronomic
traits, water use efficiency, and yield of potatoes were studied through field experiments. The optimized model significant-
ly increased the aboveground and underground biomass, LAI, SPAD of potato , as well as the plant height, the number of
tubers per plant and the mass of tubers per plant at harvest. All of these were OP3>0P2>0OP1>TM. Compared with the
TM, at harvest, the mass of tubers per plant increased by 74.56%, 73.03% and 122.90% respectively, and the large potato
mass of per plant increased by 56.32%, 64.99% and 107.66%, respectively. Meanwhile, the optimization mode significantly
improved the water use efficiency and potato tuber yield. Compared with the TM, the water use efficiency of the three op-
timization modes increased by 40.74%, 42.03% and 47.79%, respectively, and the potato tuber yield increased by 55.83%,
56.60% and 65.41% respectively. In conclusion, for newly built high-standard farmland in arid and semi-arid regions, OP3
(on the basis of the traditional application of chemical fertilizers with N, P,Os, and K,O at 14, 13, and 10 kg 667 m?, the
amount of chemical fertilizers should be reduced to 12, 10, and 8 kg - 667 m™”, and application of dry chicken manure
1000 kg - 667 m>, highly active soil maturation agent 100 kg - 667 m™, and subsequent application of nitrifying agent
DMPP 0.12 kg- 667 m™)is an efficient planting model.

Key words: Potato; High-standard farmland; Water use efficiency; Yield

Y #s HEA:2025-12-09; & Bl H#A: 2026-03-11

EHEWH b Y] SRR R B ST H (25ZYTA025-3) s TR & Ol A} 25 58 e 20RHIE VRl X 4800 17 187 T H (2025GAASCD 5 &
o R T RITH (DX2024AY03)

BB AT /i, 5, W e e A, BB HE LRI 75 . E-mail : hewanchun1988@126.com

BEEE A 8,5 TR, EEAHE LIEERIE . E-mail: 714631793@qq.com

- 138 -



61

35, 55« AR B RO W2 mbr vk S8 B A KOE K= IR

A BT HF 5T

SE VU T AL 3 v R 2 R R TR
EX, REm R LR 2, BRIRZE K, R H
SRIREE N T EM G B T RARIMS . D%
R B VbR L AR 2024 R, B EF
FhRE THIARIE 19.58 3 hm?, M= &Ik 465 J3 (9, L
FR VT AN E TR 1) SN, 2
SE P T A4S A A PR 2 — , TEHE Bl X RO 3%
BT 2 AR AR BRI WO R AR 1 2 255 7 T2 A
LI S AR, R R KR 3 Ak
JIES 8l O B R 4 e, 5L A IS P K i FH 51 ke —
REVAASIRET 1) 0, 40 52 Y5TR 9%  -3AR 4h LA oK
A E B IR EED

B R A N A S DUAE A7 R0 R 8 AR 35,
HASRPEREFRELEMESZE". A
1M, HH T IE SR 77 K R &5 e, B E B
RGN B TH A6 7™ 2R RE A 0 R T AR ek D>
B b ST i J] A G e ) 0 R R ] AR
W2z G A 25 22 4, AL, b R A PR 8 A 1
I B b A A RN 4 R L RT RR S A 7R RE ) ) R B 2

o ARHEAR B i 5 TR 2 BOR AR A 7 A
2 DR Ry BRI B0 H b, SEBUAR B R Rp 8
JRE I — Pl A FH R HEE B R S, B T 5 AR P R A
ARSI, B8 AR H R 2 7 R0 RUAR 7 i R ik Jo 2
G, BETTHESN AR R AT RF8E A

SR » 045 vt b A AR FH T I = 52 8ROK S 77 20
T KB A S AR BEAR T & 5% i)t
BE E AT 980T 18 R b A AR FZKIE — 1Ak A DL E 2
EL B AL IE | 33 BE RIS AL 97 0 X BE B AT U7
P F] RERE SR THBE bR HEAR FH )3t g A
fE > LA XS ) 2 a2 P S R SO

1 MRS TGk

1.1 I XER

BRI B AE € 7 7 %258 X 517K b B A& e A
R I, 1% X HER 2234 m, J@ R AT 2T R A E,
R 5.9 °C, 1 AP RIR-8.4 °C,7 AR
IR 17.2 °C, oA WA 135 d, S %K & 500 mm,
PR R A IR WL 1

F1 L TIREARBUMR
Table 1 Basic physicochemical property of test soil

fobr wCHHLTD w R D wCH D wOGHERAHTD

Iri‘de\ pH Organic matter content/ Alkaline N content/ Rapid available P content/ Rapid available K content/
* (g-kg" (mg-kg" (mg-kg") (mg-kg"

Hff Value 7.6 153 72.4 22.3 176.5

1.2 M T REAE I 2 K E R AR R M E

RIELREHMNEE oS EM, HHTNE
[ =T M T

R A IR A PR R[N & & (w, )5 D 46%], H
=M KA A PR A A A= 5 358 R A
(P,Os & & 14%) B VU 36 F40 T AR A BR A w4
P R A (K0 &8 52%) H s 1A 4 b 2 4y
AR A A A= 50 A VLR G IR & R=4%, A
PR & &E=30%) HHINED R AR AR A A 475 +
SR A A 75 DMPP HH 3576 1E X JEORS 404k T 6 R
AFEEFE LA EF(EI RS E=45%, F
BTG BB = 3 40 g ) B R PRI A A A PR 2
Gk
1.3 R

KABEHLX H BT, 3L St =0 (TVD ViR Ak
B0 1 (OPD) 46 5 50 2 COP2) A4 4H 45 5K 3
(OP3)%& 4 MbHE, 3 RER , /NX T 50 m*. Fif
1875 gt — Ry 3 IR BRI+ PR 7 55 + K It —
A, A A H AR 7 IR S T VB )

120 m*. PP EE 4500 #k+667 m®. 2025 4F 4 H
25 HFPHE, 10 A 10 HGR, oAb #EOCH . 3
36 8 4% HR DL R AR HEIAT o TM: N P,05. K:0 it
BB 14,1310 kg - 667 m?, 4 &5 % Jiti
OP1:N.P.0s.K.O JitiFHES 75 12.10.8 kg 667 m™+
T35 2% 1000 kg - 667 m™ (-3 35 4= 5 3 it , AL AL Ay
HE it + B KB i, 42 2R B B I S IR B B A=
7:3);0P2:N.P,0;. KO Jiti F & 4 % A 12,10,
8 kg - 667 m+T A #& 100 kg - 667 m™+ & i
4 3 8 B 5 100 kg - 667 m? (X A B ) 4
I e, 4K IR R FE e+ BE KB, A4 B MBS
W ENEGEAE=7:3) ; OP3:N.P,0;.K,0 Jiti Ff #4735
412,108 kg 667 m?++ % 3 1000 kg - 667 m™+
e i M AR B ) 100 kg - 667 m?+ i 3 IE it
fit§ £k 410 41 75 DMPP 0.12 kg - 667 m> (T3 A1 +
98 R B R A RR it A RO N i+ B KB e, 4R
WHEHE 5 U FE L B IE=7:3). 5 UGB EK 5 5
NIRE B A B R A A e R AN 2R .
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B2 o 3/ %= ol 2 R PR 2 < 100,
LR G 45.75.110 d, BN K KR KA
S0 9 B, A [l S I w= R H T KPR E SR E i
AR AR
142 =@ A4 4 (LAD A= SPAD AN = KA F
Fr 2 AR A CYMI-AD & LAT; 5% 48 4% X
4k 3 A (SPAD-502 5Ol & SPAD. £ A€
AN ZE N KA o Ik BT N e A RIFIEE 4 Fr
AT R SRR 3 WK, BUTIME , AN AL B
D 10 Bk, VRS 8] 9 09:30.
143 REEEMNZ  AFHFRRIMNIE I FS9,
Fluke, USA)7E B AL HA RN ZE 5 K 40 BB 0
SERREIFIE 4 ST E , AR 3 IRk, B
SESAAE , AN AL TR 10 #F, WIEE A 10:30.
144 £ Kpssae  EA4ERKITASE
AR G BT 52 0 ~140 em O HIES KR,
W KA 20 em, T K 5 F H 2% (WUE) .
WUE/ (kg - hm™ - mm™) =Y/ETa, Y N 5 & &~
& (kg -hm?) ,Eta N &4 B LA E.
Eta/ (mm)=%& {l 0~140 cm W= /K &+ P& W & + %)
B 0~140 cm /K &
145 F2dlx  (EGREUGRE A b5k £
KAL) SR E 9 RIEEAT BT, Gt pR s bk
GEEBO AR R B A BRI — 22 S
L m, =150 g i WK E, <50 g id
RN HAhd N,
1.5 HIELLIE

% A Microsoft Excel 2020 4% 2 iR 36 £ 45 FE
K F SPSS19.0 47 2 S & Mo it -

2 RS0

2.1 AEGIEXDHEM F O TS RENTMN

2% 2 W40, AN E AL BT DA S 45.75
110 d pyth FIREE R EA BE M. ESRES
A BB, OP AR 3 (1) By 4% 28 by b 35 6 5 4 W0
& T™M 4 #, % 3~ OP3>0P2>0P1>TM. 5
TM Ab3EAHEL , OP1.OP2 A1 OP3 Kb 3 [ b ¥ Jit
BEEHEE 45 d 70 R E RS 52.67%+131.56%
182.62% , fE i B J5 75 d 43 7l &6 & $2 & 27.21%
122.06%F1 164.59% , 7E H i J5 110 d 23 51 W& 4 v
53.05%-84.64%A1 129.37%.

MR 3 40, AN E A B DA = S 45.75

£ 140 -

*2 AEAEDeE M EEERENZIN

Table 2 Effects of different treatments on the fresh mass

of the aboveground part of potato (g-plant")
Lb e Hi 11 J5 B 1] Time after seedling/d
Treatment 45 75 110
™ 108.60+12.56 d 258.07+20.34 d 333.60+23.54 d
OP1 165.80+17.81 ¢ 328.30+29.78 ¢ 510.58+76.49 ¢
OP2 251.47+45.36 b 573.07+86.35 b 615.97+61.37 b
OP3 306.93+67.92 a 682.83+102.37 a 765.17+134.25 a

[P RN G FRERR A BE ) ZE 0.05 KPZEREE. T,
Note: Different small letters in the same column indicate signifi-
cant difference among different treatments at 0.05 level. The same be-

low.

110 d fH R FBEF T A B 2. OP &)
LA R BEESE TN B EE ST ™™
REFE, I N OP3>0P2>0P1>TM. 5 TM 4t ¥ #H
Lt , OP1.OP2 F1 OP3 A4bFH (it 3t R 3 cf Jo B 7F H 1y
J& 45 d 3B E 2 R 32.30%.107.41%F1 143.08%,
EHH G 75 d 0 5l B3 1R S 53.73% 119.05% 1
137.79% , 7E i J5 110 d 43 5] &5 25 32 5 19.68% -
136.57%F1 180.88%.

%3 TSR DT TR BTN

Table 3 Effects of different treatments on the fresh mass

of the underground part of potato (g-plant™)
Kb 11 JR I 18] Time after seedling/d
Treatment 45 75 110
™ 49.53+£3.12d 255.27+7.61 ¢ 420.90+52.18 d
OP1 65.53+6.57 ¢ 392.43+15.67b 503.73+67.46 ¢
OP2 102.73£13.46b  559.17+98.34 a 995.73+102.34 b
OP3 120.40+33.51a  607.00+£82.16 a 1182.23+152.43 a

22 FREAIESTD$5Z LALSPAD R EREER
A

HZE 4 ATLUE H,OP A H B & T T™ Ak
i, LI A OP3>0P2>0P1>TM ; B4 I A1 H 25 i K
I LALLSPAD [A] 42 OP 4b# =T T™ b2,
LI N OP3>0P2>0P1>TM, H i OP3 AbBEYY B %
T TM AL B (H et J2 s B2 A &% Ak B [A) G 8 2 22
o 5 TM AbAALL, fERETEHA, OP AL EE (Y] LAL 43
)2 35 HE T 22.54%57.75%F1 73.24% , SPAD 43 )
PR 5.28%% 11.08%F1 13.00% ; 7E LR 252 K, OP
AbHE ) LAT 73 5 8 3 38 = 12.87%% - 26.73% FH
37.62% , SPAD 4r Jjl $2 &= 8.52%%  10.70% F
12.33%.
23 AELEXDHRERZLRZHERAFN

H2 5 AT LAE 1, WOR I 84 B bk o L bk 4
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Table 4 Effects of different treatments on emergence rate, LAI, SPAD and canopy temperature of potato

e W AEHA Full-bloom stage HeZE % K Tuber expansion stage
Emergence =1 L RE [
Treatment Og LAI SPAD ek 2 1 LAI SPAD ek 2 I B
rate/% Canopy temperature/°C Canopy temperature/°C
™ 84.32+7.56b  0.71£0.09d  54.32+6.58 b 28.31+3.12a 1.01+0.16 ¢ 55.63£6.35b  27.36+£3.12a
OP1 88.67+6.37ab  0.87+£0.13 ¢  57.19+7.35ab  27.46+3.75a 1.144024b  60.37+7.12ab  26.544+2.57 a
oP2 91.54+8.57a  1.1240.18b  60.34+6.97ab  27.19+2.98 a 1.28+0.23ab  61.58+6.58a  26.37+4.05a
OP3 93.48+9.32 a 1.23+0.16a  61.38+9.34 a 27.35+£2.15a 1.39+£0.18 a 62.49+8.27 a 26.48+2.64 a
x5 FAELEYIRE DRBRERZMHIREF M0
Table 5 Effects of different treatments on agronomic traits of potato tubers at harvest
- LiVSE £ g L NEH - SRR o . AN
HReE T gk R KR _ PR R .
AbEE Potato Large Medium . Small
Plant Potato mass Large potato Medium Small potato
Treatment = | number potato potato otato
height/cm per plant/g mass/g potato mass/g  number
per plant number number mass/g
™ 68.80+ 5.45+ 741.55+ 3.56+ 709.03+ 1.83+ 151.08+ 2,61+ 85.64+
6.90 b 0.05b 9548 ¢ 0.44 ¢ 90.78 ¢ 0.17 ¢ 2091 ¢ 0.39 ab 35.86b
OpPl 155.25+ 7.35+ 1294.45+ 3.80+ 1 108.35+ 2.96+ 212.33+ 2.90+ 66.81+
095a 1.25a 154.37b 0.12 be 197.65 b 0.53b 18.02 be 0.23 ab 4.18b
OP2 156.25+ 6.77+ 1283.10+ 4.85+ 1 169.80+ 3.05+ 233.15+ 2.00+ 59.75+
13.75a 0.42 ab 201.52b 032a 207.21 ab 045a 24.93 ab 031b 33.75b
OoP3 162.40+ 7.65+ 1 652.90+ 4.80+ 1472.40+ 2.40+ 262.35+ 3.54+ 200.59+
0.10a 095a 12534 a 0.52b 146.12 a 0.36 be 35.15a 0.25a 59.16 a
BRCGE R EVRERCRKE R E UL ER N o w »
. w (7] ater content/%
OP Mb#im T TM A2, 5 T™M ALBEAHLE, OP % 4t
L o e e 4 e 15.00 20.00 25.00 30.00 35.00
P AR = A R 125.65%  127.11% F 0 : : : ,
136.05% , H. #4525 K 73 3l 10 34.86%  24.22% A1 0 L
N . e L A =
40.37% , BBk 45 E bR o il B 2R m 74.56% 2w
e 1H 2 i
73.03% 1 122.90% , JL i K3 BT By W E AR e 3
- . = 60 |
56.32%  64.99% Fil 107.66% , 1 E i & 7 Jl#E i & ——TM
S~ o L
40.54%.54.32%#1 73.65%,0P Wb BE (A /NEHE TM . 80 .
e HLM
AbFRAH L TG B 22 R + 100 t ——OP2
24 ARG SEZEWIRE 0~140 cm TIE K 120 | —— 0P3
ERIKSFIRAMENZ M 140 L

Bl 1R AN A A BN B AR USSR JE 0~140 em &
KB, £ 0~20 cm £ /2, 0P 4 H 1)+
BWEKEWHE ST TM A#, RILH OP3>0P2>
OP1>TM, IX £ % /& T OP Ab 3 1) T 44 A Ak K
I AL e A FERE B, A5 R T8 B O , A 08 e 1
oK K. LEE/KEELERE N 50 cm &b
HELEE — A5 55, 76 50 em 2 8, BT S8 2 )
WORI I BA e ZE SR Rl S5 R 3=, TSR EREE L2
TR EE PR B N 328 7 B A 5 7F )2 TR BE N 90 em Ak HY B
AN AL LE 50~90 em 2, — 7 T T RS
WS Kb, — T T 5RENX —LE
KGR e, TE R 3R K 2 B — 2,

1 FESLIEST 0~140 em TR EKEHIF N
Fig. 1 Effects of different treatments on moisture content
of 0-140 cm soil depth

Bl A 33 R I K BB T T R 5 7E 90~140 cm
T2, BT LERERIR, K3 NERAD, LESK
[ R G A AT

F 6 J2 A [F) Ak BT By B S K o B FH AR 1 5
Wi, OP Ak B i) T 42 /K 4r P FH AR B3 = T T™M
AR, {H OP Kb B2 W] G B 3 2= 5, RIL Y OP3>
OP2>0OP1>TM. 5 TM 4t # A Lt , OP1. OP2 Al
OP3 4b 1 7K 43 FI FH 226 43 0l ¥ 25 32 =1 40.74%
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*6 AEIAIEX T IZ KD F AR
Table 6 Effects of different treatments on the water use efficiency of potato
e PRI K WS K B HE R Ve 9 R AR UG EVES
Treatment Pre-sowing water Post-harvest Complementary Rainfall/ Yield/ Eta/ WUE/
storage/mm water storage/mm irrigation/mm ~ mm (kg-hm™) mm (kg hm*-mm™)

™ 435.85 595.74 95.5 434.6 23 251.20 370.21 62.81£5.12 b
OP1 435.85 556.08 95.5 434.6 36231.45 409.87 88.40+7.27 a
OP2 435.85 552.56 95.5 434.6 36 876.90 413.39 89.21+6.54 a
OP3 435.85 551.62 95.5 434.6 38 460.60 414.33 92.83£9.36 a

42.03%F1 47.79%
25 AEILEXNSHRESEMFNN

M2 ATLUE H,OP b 44 E - B 3%
T TM kb3, & A OP3>0P2>0P1>TM, {H %
OP W LR ZEER. 5 T™M L FEAM L, OPL.
OP2 Ml OP3 b FE [ EL X~ & 4y I B F e ™
55.83%-56.60%F11 65.41%.

3000 a a
o a
E 2500 3 -I- 1
O
2000 b
on
=
3 1500 F
R
>~
g 1000 F
R
500
0 L |
™ OP1 OP2 OP3
Ab 3 Treatment

1 AR NG F PR R A B RIFE 0.05 KF 2 7 3
Note: Different small letters indicate significant difference among
different treatments at 0.05 level.
2 FELEX DREFRETENFIT
Fig. 2 Effects of different treatments on potato
tuber yield

3 W4

AL S8 B A T R E e — X
R B RN i B S, S A I R
FARAEE KK ETCR R L B A ILIE
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FIR B e AR LRI, B E A A E
Mo b 53N AR A AT ZE O LAL
SPAD, U3k IR b % 25 ik i B B PR 45 58 B 45 T
BORESGRE R D E I OP b B T

$142-

T™M Kb B, X 22 T — 7 AR AR A LA k)
MANER R, M 7 HIEEVUR S &, me T
TIPSR N R, R T
Ly A K9 I —J5 T, OP2 A1 OP3 AbEE 4351l hin
AN T g v I B R AR A R . B R,
76 1EH e B Rk b e ) - SRR E 50 A DL 2 R T
TR RS LIRS B R, G LIRS
B, BRAR IR R &, 3 o L RR P S8 I E
PR AR FRLE AR F A P R R A v L
BERGE NINEXTEREERCRRAER—
SE AR HEAE A, 338 e FH A Ak 3 57 R R
I 2% = TR Ak AR K B i 2 LA R R Rk
RO, AW FUAR R IR, B it T e B B A B A
A AT 7] 4k BRI T 2% B R ZE P B B T R
TnAbEE, B2k = B R IA OP3>0P2>0OP1>TM.

A HLAEARLE A AR 4G & it F , A AT DR $r 1 358
TR Oy VA AN R A A AU S R LT A
RN FLBG B, PR AR 43 2% L, i HL AT DL 3 PRI AR
B R 2, X0 JERGE S BV E L, X4 AR = &
A PR R X, W R A LR AR
e s 3 A Fy 3R B RN S K R L TR R K
B A RS IKER BRI e AR R I,
7E 0~140 cm 12 T35 /K S AR A0 72 bt B A
WAL RN EIERE 50 cm A1 90 cm, 7F 50 cm 22
b BT SR R WOR DL R 28 1E SRR #
398 K S A 2 R B B Iz B, BLAE
50 cm L JZURFE OP AL BRI L858 & /K2 /N T T™ 4b
P 7E 50~90 cm -2, B E L EEUR BN, BOK =
BT 7E 90~140 cm )2, BT L EIRERIE,
K TR, RS K I R R G N i
fik. OP LbHH SR Z /KA HKMEFELEE T T™M
LbH, RN OP3>0P2>0P1>TM.

25 B, 6 BT R EiE mhs A L e A
gyt FHALIE N P,Os K,0 43514 14.13.10 kg 667 m”
Fel b, A6 AR IR &, NV P,Os K0 43l A 12,10
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8 kg - 667 m™, It jiti T X5 3% 1000 kg - 667 m™ Fl 5 i
P B 100 kg- 667 m LA K 5 30136 it il A6 310
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