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Table 1 Basic nutrients for the tested soil

TR/ cm B A/ (mg/ke) AR/ (mg/kg) A/ (mg/ke) AHLBT/ (2/ke)

Soil depth Alkaline nitrogen Effective phosphorus Quick-acting potassium Organic matter pH
0~20 24.9 4.9 77 5.89 8.0
20~50 24.2 1.9 45 3.06 8.3
50~80 26.4 1.8 53 4.67 7.8

1.2 iKEigit

DREM Ry THE 165, T 5 H1
H 3G, B B0 AT 48— 2R 47 B b AL . 356 DA K
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T SF ) A Ak B30 4 7 8 R kA S R L A
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Table 2 Irrigation quota for each treatment

MK ZH A1 b 2 b3 3 A3 4 L3 5
Irrigation parameter Treatment 1 Treatment 2 Treatment 3 Treatment 4 Treatment 5
HEAK M /d Trrigation cycle 5 10 13 15
HEWEE 4/ (m® /hm?)  Trrigation quota 5400 3825 2700 2025 1800
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Fig. 1 Rainfall and reference crop evapotranspiration

during growing period
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Fig.2 Crop growth temperature during growing period
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Fig. 3 Changes of potato coverage under different treatments
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Fig. 4 Changes of potato biomass under different treatments
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Fig.5 Variation of soil water storage in different treatments
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TN S B AR /], RE S 1. 42% ~ 4.9%,
RMSE 24 9. 71 mm, 7K 43 F] FH &5 2 520 {5 il A
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Table 3 Measured and simulated values of potato yield and composition indicators for different treatments

74/ (kg/hm?) [ % & /mm Ko FIHECR/ (kg/m®)
Ab ¥ Yield Evapotranspiration Water use efficiency
Treatment
2 Measured #4  Simulated  SZI]  Measured 40 Simulated  SE]  Measured A4 Simulated
1 48 816.3 Aa 48 765.3 Aa 393.8 Cc 399.4 Aa 9.04 Ee 10. 26 Ee
2 48 411.45 Ab 48 689. 4 Bb 398.4 Aa 392.4 Bb 12. 66 Cc 13. 47 Cc
3 40 713.9 Be 40 988. 7 Cc 394.9 Bb 382.5 Ce 15. 08 Bb 16.15 Aa
4 32 157. 45 Cd 31 938. 6 Dd 289. 8 Dd 275.6 Dd 15. 88 Aa 15.52 Bb
5 21 568. 50 De 21 088. 65 Ee 255.1 Ee 262.1 Ee 11. 98 Dd 10. 98 Dd

KB FHFR 0.01 BEAKF /NG FRFR 0,05 BEKF,

Note: Uppercase show significant difference at 0. 01 level.lowercase show significant difference at 0. 05 level.

3 It #

AWFFERY] AquaCrop 15 % 45 40) 2 8 28 1
i e A AR K i B B BRI B R
B AR R TR R KR AR
A K A S BOR SN B AT A [R] AR AL
#,JF H RE Ml RMSE 2 5034 &8 /0N, % 8 8 m] AR
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X VM A K R AT B 400 A N, T R W R T
(955 1F
3.3 AquaCrop # B3t + i 7k & A9 I8 IE
AquaCrop BEAYJE DL K 43 Ry F B R H -+ 1Y
BEARL, HOXEY) 7 A= W) 4 A5 R LU 34 e S 7 1
Bk sh B Ll b, ARAFT 4 R £,
AquaCrop 15 HI AT DL i A5 400 [R] A B 45 Asf 44
A K i B 25 AR Ak LB IUE RSS9 RE
H0.15% ~4.35% ,RMSE 3} 1. 68~4. 1 mm,
POURG JBE 1o 100 I 55 FE R R/ IN 2 55 I B4 4
S &AL AR A R A B R A Kb e s
B K HEAERT I AN M1 ) 2 - Hsiao %1 | Fara-
hani 5 AR FE AR AE b 00 AF 53 45 S A B 400 {8 4 S

TR % Rl K, {H Tgbal ') Fil Mkhabela 251 %
AN A I K d R AT R 0L R B N T S
{H s Mebane %% £ K 4 A4 B 0 14 IF7 /K 2 455 40
B /N T S2MME X A] R 5 - AR OK M | A e B i
FE L 77 =X 4 2 A G, ] fE Al AquaCrop £/
RURTE I8 L e 45 10 09 A8 A ¢, 78 M IRl K 43 5%
R AELEE RN — 3, i R H AT iR R 5 — 1
i . I RITE R 1 AR OK AR e, AN e S
JE - SR AR B AR S 1 3 R [R] Y - 38K o B A
TERAY TR A AR 22 09 A 1 5 M L Bk = X0 T
AR AR 1) 75 T& A BIF 5 rh i e A R R il £
CN 2 Bt B 4% Bl ZBFh A 25 1F .
3.4 AquaCrop HEXN D E~EF KD T AN
F R LRI IEIE

LR BERRIE B 2 g R 2K 7 i IOk 4R
B, Ak S AR A R I ZLEE , AquaCrop
TR AN R AR 47 b, 150 0] 6 4% 5 7 o, A ST K R
W g R AR B 5 FASAULE A S AE o 2. 2206,
25 Wb B v g R A 45 Ak 3R A e A A b A
WAEAR R Ko Z5 4 F B8 - A2k, X 5 LA
HEARFAEY) A 45 R — 3. s i R
HH AquaCrop BERIRR T MBI T /N ™
AR 6N B AR AR AT IO, JF FH AT 50 a
R UEAT S0 UE . R 5 AR 0] B U AR AR A A
PN AN ) b XA /N 22 7 R AT R 4D, TN L B 2 F
SN R A XA D) BE R 43 T A& /N2 DX S0 B PR
A, BETE PN AquaCrop A5 5XJE # 4 K il =
AR AR LI FE 0 TN A AR AR KRR AR
P wE gt X T AL B AE MK AR W T oY A E
B B E AR X D5 T CAT i £ B . Razzaghi
SIS AR AN TR) HE R ) RE G B % S i RN K 4
FHRCR AT AU 5, & 30 7™ i 5 40U (E AE 78 53 T
WEFN 70 20 28 B0 4% A4 N B S /N AHAE 50 26 7€ 40t
FHT R Z A SRR UL, AquaCrop 15 AL BE AL 4
Mo P 5 4% = oK A A S A, W0,
AquaCrop BB [F] b XA [R/) VR 9 26 K i
TR 5 K 43 I A5 7 T EL A B A TR L RE
g A XS A L R TR K B M 3R T
HEAT TI0I RS L A J2 A S 2% 1 728 Ak 3 Sk T B
(R I B 182 S 7K 43 75 SRR A K e A v ASEADUORS 2
BAR S AN BEAR S Ml S 1 552 B AR W 52 K b A2 AR K i
i R £E £ Bl AquaCrop #5821 BEAT BN I, 7
BEXT 4 S8 R IR R S B AT WE B 9 IE R
W,
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Bz, Bk AquaCrop tREIZEANHE 1 AL B 5
T A i )RR AL R G Al A BT L R 2
HEoK Ay B AL B 5 A HDURE B KL X AT
fesE T S48 B AE A2 /K W aa A K b2 05, b T
51197 A S8 SR T o S N L B v e 1 3 A
AR H R SRR E , AquaCrop 183X 4% 48 A (19
AU S5 Ry, A R E h 8 B HAK
IR 43 A R A 7 R T A

4

AquaCrop 527 X} 2% 4b 3 By 4% 25 5ed 22 7 75 FE

5 I P A P 199 A X 158 2558 0. 0626 ~7. 510,

)75 i 22 RMSE A 1. 04 % ~3. 36 % , X ¥ 7K J&

W e R ) AR F 1 RN K A A i Ab B 5 RN ZY

R 2, WA MY RE 400 R 2. 69% F1

7.51% , AW E IS RAE S A AR EE 1 K

Jf 26 BERME RS INE RE & REH 12, 78% .

RMSE 2 0. 335 t/hm” , H 4 25 b #4246 ) 4k 114

BEAU Y B0 ] A S W AE A W] K 25 A T B2

B A AR AR
XF - A K R AR 45 TR R 5 B RN AR )

AL, 45 Kb F 34 B 45 G b AR ADL A A ok A H b 4b

PO RO A2, P& ) RMSE K. 4.1 mm,

XoF 7 H R i e 1 5S40 TR K A R A P OOR A

U AR PR 4 FIARBE S5 ORS BE AR T A AL 3L RE 4351

KE 11,3820 8.997%.,
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Optimization of Potato Irrigation System Based on AquaCrop Model

JIN Jianxin, HUANG Jiancheng and GUI Linguo

(Institute of Agricultural Resources and Environment, Ningxia Academy of Agriculture and Forestry, Yinchuan 750002,China)

Abstract The objective of this paper is to provide scientific methods and theortical basis for the appli-
cation of the AquaCrop model in potato planting in the arid zones of central Ningxia province through
evaluating this model’ s simulated effect on potato growth, dynamic variation of soil moisture, yield
and water use efficiency. Five irrigation cycles(5 d, 7d ,10 d , 13 d and 15 d) were set up in this ex-
perimentation. And a field experiment was conducted in the arid zones of central Ningxia province in
2018 for measuring potato canopy coverage,overground biomass, soil water storage, yield and other
composition indexes. The AquaCrop model well simulated the change of potato canopy coverage. And
the relative error(RE) between the measured and simulated values was from 0. 06% to 7.51%, and
root-mean-square error(RMSE) was 1. 04% to 3. 36%. This model also better simulated the over-
ground biomass and soil water storage. RE between measured and simulated values of overground bio-
mass was 0. 95% to 13.33%, and the RMSE was 0. 092 t/hm®* to 0. 335 t/hm®. RE between measured
and simulated values of soil water storage was between 0. 15% and 4. 35%, and its RMSE was 1. 68
mm to 4. 1 mm. RE between measured and simulated values of potato yield was 0. 10% to 2. 22%,
and the RMSE was 294. 45 kg/hm?®. Besides, the simulation results of other composition indexes were
similar to above and showed good consistency. However, the simulation effect of the AquaCrop model
is poor on each index when the irrigation volume lager or smaller. Overall, the simulation results of
the AquaCrop model showed good effect on each index, and the results can be used to select the suit-
able growth areas and yield prediction of potato under the specific conditions.

Key words Irrigation amount; AquaCrop model; Potato; Growth; Simulation
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