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Effects of tillage methods and potassium fertilizer dosages on potato yield
and water-fertilizer utilization in the dry farmland

GENG Shijie, LI Huixia, WANG Bin, HE Wenshou"

(School of Agriculture, Ningxia University, Yinchuan, Ningxia 750021, China)

Abstract: In the dry farming potato growing areas in southern Ningxia in 2019, field trials were conducted to study the
effects of different potassium fertilizer dosages(0, 45, 90, 135, 180 kg/hm®) on potato dry matter accumulation, yield and
water-fertilizer utilization efficiency with traditional and Fenlong tillage methods. The results showed that compared to
traditional tillage methods, dry matter accumulation was significantly increased under Fenlong tillage, as the maximum
dry matter accumulation rate and average dry matter accumulation rate increased 33.3% and 31.0%, respectively. The
total amount of dry matter accumulation of potatoes treated with 90 kg/hm? potassium fertilizer was significantly higher
than those of other potassium fertilizer treatments. Under the uniform potassium fertilizer treatments, Fenlong tillage
significantly increased individual plant mass, individual potato mass and commercial potato rate, and reduced the rate of
small potatoes. Compared to traditional tillage, Fenlong tillage increased yield by 23.3%. Under Fenlong tillage, the
potatoes with a 90 kg/hm? potassium fertilizer yield reached 45 122.5 kg/hm? at its highest. Under both tillage methods,

potassium fertilizer utilization rate was highest with the 90 kg/hm? potassium fertilizer treatment, reaching 46.0% and
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55.0% for traditional and Fenlong tillage methods, respectively. Under the uniform potassium fertilizer treatments, water

utilization efficiencies increased 29.7%-39.8% with Fenlong tillage compared to traditional tillage. We could conclude

that Fenlong tillage combined with appropriate potassium fertilizer application significantly promote the potato growth,

increase the potato yield and water-fertilizer utilization efficiency.

Keywords: potato; Fenlong tillage; potassium fertilizer; yield; dry matter accumulation; potassium accumulation; water

utilization efficiency; fertilizer utilization efficiency
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Table 1 Basic properties of the tested soil

= R TRl A 4/ AL/ R/ HHLUE/
iE/Cm 1 1 1 1 1 1 pH
(g'kg ) (mg-kg ) (gkeg) (mg'kg ) (mg-kg ) (g'kg)
<20 1.27 45.66 0.83 22.20 251.70 16.92 8.46
>20~40 1.15 38.85 0.63 20.05 164.15 14.58 8.59
>40~60 1.04 30.80 0.53 11.57 154.87 12.37 8.73
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Fig.1 The potato dry matter accumulation with different tillage methods and potassium fertilizer amounts
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Table 2 Logistic simulation equations and parameters of potato dry matter with different tillage methods and potassium fertilizer amounts

BHET =0 QbR FLALL Ty AHIC AL Vi (g-d ™) vd Vinean/(g-d ™)
CT CK y=148.05/(1+107.16¢ 00602 0.997 7 2.44 71.6 1.22
K1 y=187.27/(1+83.15¢ %2 %) 0.986 9 291 71.1 1.52
K2 y=189.36/(1+99.69¢ """ ™) 0.985 1 3.36 64.8 1.59
K3 y=180.18/(1+104.73e "% ™) 0.9856 2.88 72.6 1.46
K4 y=174.82/(1+106.45¢ "% 0.992 4 2.75 74.2 1.41
FT CK y=204.18/(1+154.75¢ 09703 0.996 8 3.59 71.7 1.69
K1 y=236.55/(1+77.92¢ %> %) 0.9777 3.28 78.6 1.81
K2 y=248.56/(1+137.50e 0704 0.9819 4.74 64.4 2.10
K3 y=267.52/(1+141.93¢ 0% 0.962 5 3.79 87.4 1.92
K4 y=311.84/(1+105.52¢ >4 %) 0.954 8 3.69 98.3 1.88
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Table 3 Fresh potato yield and its constituent elements with different tillage methods and potassium fertilizer amounts

iﬁ A3 P A/ (kg hm ?) A hm® 78K Htk B /g AR Mg NER% TRERE%
CT CK (27 141.0+2181.9)d 44 335.5+763.8 (720.3+55.9)d  (5.4£03)b  (134.4+42)d  (8.6£0.6)a (66.9+2.8)d
K1 (32 144.5£2327.9)c 44 835.6:1258.4 (844.2+69.1)cd  (5.9£0.7)b  (144.0+8.6)d  (8.4+1.1)a (75.1£5.0)c
K2  (38233.0£1729.4)b 44 002.2+£1000.1 (1022.14£26.1)bc ~ (6.6£0.3)ab  (156.0+2.0)c  (6.9+1.0)a (84.7+1.6)b
K3 (33 172.0£2966.2)c 44 335.6+873.8 (879.7+63.9)cd  (6.1£0.1)ab  (144.3+8.7)d  (8.3+1.9)a (74.8+3.1)c
K4  (31414.5£2709.1)c 44 168.9£1527.6 (838.5+92.8)cd  (5.9£0.8)b  (143.5+8.8)d  (7.7+2.0)a (72.243.2)cd
FT CK (33 118.043053.3)c 44 668.9+1756.0 (875.4+114.5)cd  (5.5£0.5)b  (158.3+7.1)bc (4.5+1.0)b (86.5+1.1)b
KI (40 914.5£1540.6)b 45 168.9£1040.9 (1105.0£34.3)ab ~ (6.4£0.2)ab  (171.6+4.1)a  (2.6£0.9)bc (89.6+1.5)a
K2  (45122.5£1921.4)a 44 835.6+1893.1 (1262.3£95.4)a  (7.320.6)a  (173.7£1.4)a  (1.7£0.3)c (90.1:1.7)a
K3  (40533.5£855.9)b 45 002.3£1500.1 (1100.7+173.2)ab  (6.6£1.0)ab ~ (167.6+7.8)ab (2.7+1.1)bc (88.6+3.3)ab
K4 (40 194.5£792.7)b 45 168.9£1756.0 (1090.8+183. 4)ab  (6.5+1.2)ab  (169.7+6.1)ab  (2.6+2.3)bc (87.7+1.0)ab
FHER 47.58%* 1.57 35.32%* 4.39% 102.27#%  107.87*%  136.09%*
A P 9.98%** 0.16 8.26%* 3.93% 6.31%* 1.82 8.72%*
HEVE 7 B A 0.38 0.07 0.25 0.15 0.52 0.45 3.93%

[RIBIAS R FEE R AL BRI 7R 0.05 /KF L 2R A G XL o 43 RII7RT7E 0.05 1 0.01 KF LA FERE L,
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FHaERT, FT W6 T D24 RESE X K1 M
K2 BMEEHRIR A, FT X8I 1K T AR

g, #AEE R R ERIOYE R P S
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Table 4 Potato potassium accumulation in different growth periods with different tillage methods and potassium fertilizer amounts

R mALE . AT, B PR Sl T
Hya] P e F LA FHRCR

PHE R (kg ) WKL /%
VZEN i BEIRA BN MR Bk
CT CK (8.5£0.3)g  (18.1£0.5)f  (54.4£3.7)f  (45.8+4.3)de  (6.0£2.7)cd  (132.8+3.4)f
K1 (11.6£0.2)bc  (38.1+1.8)a  (59.742.0)f  (35.0+5.5)ef  (6.6+4.5)cd  (151.0£0.5)e  (40.3+2.4)cd
K2 (112+02)cde (22.2£1.0)e  (110.2£1.4)b  (27.1£1.8)e  (3.7£5.5)d  (1744+42)d  (46.0+3.4)bc
K3 (114+03)cd  (8.7£0.9)h  (85.6:3.8)d  (52.7+4.1)cd (19.9+4.1)c  (1783x4.7)cd  (33.6x1.3)e
K4 (12.8+0.1)a  (11.7£0.9)g  (78.8+3.4)de (51.5%4.0)cd (36.6£0.6)b  (191.4+3.9)bc  (32.5+2.0)e
FT CK (10.8£0.7)de  (24.7£2.4)d  (76.5£3.4)e  (57.3+7.6)c  (1.8£3.6)d  (171.1£5.2)d
K1 (9.9+0.)f  (27.9£0.5)c  (99.9+7.7)c  (51.9+16.1)cd (3.3£6.9)d  (192.9+8.8)b  (48.7+4.6)ab
K2 (11.1£0.4)cde  (32.33+0.2)b  (144.9+7.3)a  (27.3+10.6)e  (4.5+4.3)cd  (220.142.1)a  (55.048.2)a
K3 (10.5£0.2)e  (26.2+1.0)cd (84.2+6.1)de (67.2£5.8)b  (34.8+83)b  (222.9+13.5)a (38.4+3.3)de
K4 (12.0£02)b  (31.5£0.6)b  (45.7£5.6)g  (91.8+13.1)a (53.3£21.2)a  (234.1%16.1)a  (35.0+2.0)de
HHED 2.81 427.12%% 58.79%* 70.72%% 2.66 258.14%* 4.14
BPAE A R 53.11%* 165.81%* 188.19%* 32.89%* 29.08%* 60.13%* 13.47%+
BHER A EPE AR 32.91% 158.42%* 61.49%* 5.50%* 261 1.00 0.53

RIS TR AL BREI R 0.05 AKF E2ERA G ER 5 <+ pIRTE 0.05 #1 0.01 AKF EASEH2 R 3C
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Table5 Potato water utilization efficiency with different tillage methods and potassium fertilizer amounts

e bR BT LUK E/mm WG N K E/mm A F AR K E/mm KR AR/ (kg-hm 2 -mm ")
CT CK (137.68+1.99)ab (102.081.98)f (578.90+1.95)a (46.88+3.67)e
K1 (131.74+3.34)bc (122.45+4 40)cd (558.53+4.40)cd (57.58+4.60)cde
K2 (144.4+2.74)a (117.07+5.52)d (563.91+5.52)c (67.79+3.00)be
K3 (133.67+3.48)bc (109.72+4.60)e (571.26:+4.60)b (58.06+5.07)cde
K4 (137.92+7.57)ab (110.33+3.83)e (570.64+3.84)b (55.04+4.50)de
FT CK (137.10+3.14)ab (145.56+1.95)a (535.42+1.94)f (61.86+5.73)cd
K1 (126.81=1.88)c (125.7124.50)c (555.27+4.49)d (76.40+3.28)ab
K2 (132.18+2.39)be (133.59+2.40)b (547.39+2.40)e (87.91+8.15)a
K3 (133.44+5.46)be (134.70+2.25)b (546.28+2.26)e (76.92+10.83)ab
K4 (135.82+5.47)b (139.014.89)ab (541.97+4.89)ef (76.97+10.70)ab
BHED 276.77%* 276.77%* 62.35%*
BPAE A 0.55 0.55 9.65%*
HEVE T S o 20.44%* 20 .44%* 0.23

[FIZIA R FBR A AR BEFITE 0.05 KF EZBAGIAE L 43 5RTE 0.05 F10.01 /K EAGEH# R,

4 wR5iTe

AusEd, 2 MHHEL AT, SRERNYE
26~41d, FACHRA R DA T i BRI
RGNS, BEJS A ABIIEAT Y R R B, £
ARRY, BERETYRERE GETRE, 5%
Y RFRAFE Logistic 2. it FHEFAEXTH2
Ty ZRCF A R R A R E B A TR
YERT, B9 ZRUEK G S Hl SRR
e, YA a R, s PaE I R R,
X5 R ARSNGB SR SR AR . LSRR T S48
SAEAR TP R T PR A T
Yy B, SN ORI s R
K ZE VR AT A2 E F KRR T B AR R T4 e
o AWFFLGIRINERY], W BHHEA I S T 5%
AR YN T Y BB HR R R, &
AN, BRI T R 2R T
UepFelcs 7 R 2 s, T T HIERUR)Z, i

FITY EREAER, (it TR RGFLAAE R KB
o PRI PILE A Ry 2 RS L M o T
TR BRI, NSRRI T RN
JER

AW, BEE TSP R A, 7
o R A A 2 LA O B AR AR
Pty SRR e /K ST 4R R TR I, (E R 90
kg/hm? iy 5 AR FH 25 B 5 o sk Ut P v 4 S
KR, D SRS B e TR AR A
HETT PR RS R, SRR
SRR BLE AR, b DT R R BRI
BILINAT F IR dEmt . RAREEPO T 20, R4
FEAEACSET, #REEE AR D4 = 8. A
o, FISERE KSR, Ry 2R A A% 2 A
S S W S TR GAMEN, (R 2B E X
TG A L 3 K P R ) A P SR R AN (B
BESCRR PR AT IR T S P i e R, JE
AR BATIR AR TR B TS . W 2B Bk



174 TR A R 2224 (AR BE2 i)

http://xb.hunau.edu.cn 2022 4 4 H

T HHOKNESIIAEE, fEdt T DR AR L2
FEOTWCRI T, IR =, A P
EPEE T SRR R AR R, N
B P . HADDOCK™ Ay, s g
PREBI N, P, K RIFHLE Y e s s
AR OCHE B —FR AT R T AR O
TR

AW, BEE S EEH R K R
S, APIE A EAEH; M2 B
SR T IR K BE R HEK MR RCR , R
HE T BRI R BOHE S . 2Rk P 22 T iR
T MR B, Wb TR KR, R T
R E KRR I RUK R By 2B )E 0 13+
JRARER, KA Fsth, ReRsly 2 EER, f
BUAREE KIRIEIK, XK T T 5 A 5t 4%
SRALER, $E T AR K IR B AR

A ERIE it B A T B AR T R AR
ABERAE A, i KR R AN A
HABGEREE S, 28BS A TR0 AE R X 2
LR T B AR AR SRR o
BORT AR 2 FBHE T LUt IR 90
ke/hm® P ROR A . ST LA B/, EXIT5REX
SR JH RS 28 B AR 45 45 18 ‘B A0 IE T B (GHEREAT IR 90
keg/hm?) X 44 287 g K K R FH RT3l SR e e

EE P

[1] SRAEE, skmize, EENI, 55 HEsh DRl &
R T E S NI, T ERMEHL, 2019,
60(9): 98-99.

2] ¥, X, @S, % AR DS SRR
SR R = mE A RE )], PRk 2E, 2017, 30(7):
1600-1605.

[3] f3cdk, DI, fRRefE, % THONER. ¥ A
FRAT RIS BAEVE )], FEE IR S AERER, 2014,
20(6): 1477-1487.

[4] BEm, A, s 7 L XA B R
KER. mR&ABENEmD. P EESEE,
2009(4): 48-52.

[5] ZFoR, THtEn, RMGAE, % TREREXINZEEZUEE
THOK PRGBS (0], ARk TR,
2017, 33(10): 168-175.

[6] SKFT, Bk, @&, 45 Wieh PR s it
T hE SR, 2017(4): 17-23.

[7]

(9]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

M, kB, SKRIIME, AE OB ZERMERXNE £k
7 B2 R A (D). L, 2017 ,48(4):
930-936.

FANE, XPak, HIH, % BRI XA
i R AR D], R E RO R, 2012, 45(19)
3946-3954.

BRRVK, MR, B, S OB ERHEX AL
TR FIRI BRI, A5, 2013,
33(23): 7478-7486.

KA, B, TR, S5 PUIbE T RIS
BEAEXT EH R K IR i A2 R 0], 1 AR 252
#iz, 2018, 29(10): 3293-3301.

ERE, PVME. RFEFAER T A T B
AKREF IR R PEAEARL4R, 2018, 27(2):
203-212.

FANRE, HFE, REA, SF k2R R
PERCR[T. hEARERE, 2011, 44(21): 4544-4550.
FARE, HFHF, REG, & BRI
RBEBERVI]. PR EmR, 2011, 27(21): 78-81.
i H. FRAHIM]. 3R bRt TP ERb
fiz#t, 2000.

M2, SRHAL, SRR, A EEERIGAC XS i
BETYIRAR, P REAUKAEH 2. 7Ry
M, 2021, 47(2): 320-331.

0%, BRGNE, Ok WAETIUHE X B D
AKAFIE . PR BOK AR TECRIGE M. B,
2019, 33(12): 2472-2481.

B, XUTaAL, EEAR, AR BAE DR SR K
W, FRARCAERT]. hE D, 2003, 17(6):
331-335.

M, kES, mAF, OB ERMEE RO R E
KAEK BRI ILPELOl AR, 2015, 43(7):
837-839.

i, KRR, BRI, SF ORFENUMIE
BN R TG ROR ] Al TR, 2018,
34(12): 79-86.

RAHE, (AR, RHE, 5 ARS8 I
X ER R B B 5 R AR T]. IR AR R AR (A
SREIAR), 2009, 35(4): 423-426.

FESCER, AmRAe, Bokar, 45 DREMIIERTR K
BRI HESESIER, 20132): 1-4.
HADDOCK J. The influence of irrigation regime on yield
and quality of potato tubers and nutritional status of
plants[J]. American Potato Journal, 1961, 38: 423-434.

WAL AR E L
KL% A E



