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Effects of Ratio of Base Fertilizer to Topdressing on Growth,
Development, Yield and Economic Benefit of
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Abstract: The effects of different ratios of base fertilizer to topdressing on the growth and development, nutrient change,
yield and economic benefit of potato were investigated under drip irrigation with the equal nutrient content. The growth stages
were basically identical and there was no significant difference in plant growth index (emergence rate, stem diameter, number
of main stems, and number of branches), but the economic indicators including yield, number of tubers per plant, marketable
tuber percentage and economic benefit were significantly impacted under different treatments, and the impacts of treatments
on yield of potato were as the followings: different base fertilizer to topdressing ratios treatments > top dressing only
treatment > base fertilizer only treatment. In this experiment, T5 (15% N, 15% K and 60% P used as base fertilizer) was the

optimal treatment by taking into account of yield, economic traits and economic benefit indicators, that was, the yield,
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marketable tuber percentage and production to investment ratio were the highest, reached up to 49 243 kg/ha, 90.33% and

1.87, respectively. A rapid evaluation index of nitrogen and potassium nutrients in petiole of 'Atlantic' was established based
on T5 treatment mode, that was the range of NO;-N and K* was 390.00-1 333.33 mg/L and 5 033.33-7 566.67 mg/L in the

petiole during flowering and maturity, which might have a certain reference value for potato production in the field.

Key Words: potato; drip irrigation; base fertilizer and topdressing; growth and development; economic benefit
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Table 1 Method and instruction of different fertilizer application treatments

AL 7R JAE 7 X A H#IE
Treatment Fertilizer application method Instruction Remark
T1 XD IR (CKD ANHAE AT T -
T2 R (CK,) i RE L BT 50% U 18% AN 35% BIAEAE LA
T3 L SUREFEAE , AEIB AL 1009 S B EAE SR L
T4 B SURBE AL, AESEAE 0% S 04 AT
T5 3+ AR B 15% EAE60% T AL AN 15% B ACAE LA
T6 5+ 8 AL B 30% %L 60% T AL 30% 4 ALAE LA
T7 H+ia LR IR 45% FENE60% BENEF 45% FIEAEFEE

Fz2 AELEN. P,0s. K.OERHERERERLE(%)
Table 2 Application stage and proportion of topdressing of N, P,Os and KO fertilizers in different treatments

i) (D/MD EEM

N P,0Os K,O

Date Growth stage
16/05 HH T A 10 40 10
31/05 I 30 20 15
16/06 Wi 20 10 25
08/07 G 30 15 30
22/07 TEALH 10 15 20

R3I EEHRESREERE
Table 3 Amounts and frequencies of drip irrigation in different growth periods

i H H T A IAEI FFAEH JER R M
Item Emergence Budding Flowering Starch accumulation Total

THE R Amount 10%(390 m*/hm*)

U Frequency 3K 3K

15%(585 m’/hm*)

65%(2 535 m'/hm*)  10%(390 m/hm*)  100%(3 900 m*/hm*)

9K 3K 18k

AW, BAPNXEE 3K,

KNS S il B B >10 cm, 4~
10 em, <4 em PR brAEHAT KP/NEIX Sy, >4 em
R A i B R + D, <4 em ¥ hiRE
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RS F2 12 W 2% ) H A HORIBA Advanced
Techno Co., Ltd. 24 @] £ 7= ) LAQUAtwin B-743. B-
731 B NOy =N K WA, P& M NOy =N Fi
Ko 2AFMWFE7R, WAEHBA6 H29H ., 7
HeH. 7H14H. 7TH20H. 7H27H. 8 A3
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Table 4 Effects of different ratios of base fertilizer and topdressing on potato phenophase

FERA DM B OM BEFOM TFEIDMD VERFLEM DM RO R (DD AFWID
Sowing Emergence Budding Flowering Starch accumulation Maturity Harvesting Growth duration
18/04 13/05~28/05  23/05~11/06 07/06~25/07 23/07~26/08 25/08~09/09 10/09 125
F5 AREERLAINESLZEHERAZM
Table 5 Effects of different ratios of base fertilizer and topdressing on emergence rate
Lb P
T1(CK) T2(CK>) T3 T4 T5 T6 T7
Treatment
2 (%)
92.75+235a 93.70 £3.79 a 93.18+3.54a 9224 +356a 9453+2.11a 93.70+340a 9237+345a

Emergence rate

T AEEHAT R BER R ZE SRAE 0.05 AP AN 2, Bisdisik. Rl

Note: Treatments with the same letter indicate non—significance at 0.05 level of probability as tested by Duncan's multiple range test method. The

same below.
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Figure 1 Effects of different treatments on plant height
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Figure 2 Effects of different treatments on stem diameter
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Table 6 Effects of different treatments on main stem numbers and branch numbers

Ak FZEH(NoD 3 (No.)
Treatment Main stem number Branch number
T1(CK) 1.22+0.39a 433+123a
T2(CK>) 1.56 +0.51 a 533+1.53a
T3 1.56 £0.20 a 522+0.50a
T4 1.56 £0.39 a 589+0.51a
T5 1.67 £0.00 a 5.07 £0.86 a
T6 1.78 +0.39 a 5.11+0.75a
T7 1.78 £0.51 a 5.00+1.53a
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Table 7 Effects of different treatments on dry matter weight of potato organs

Kb Treatment

MRS E Dol

Plant Phenological

organ phase T1(CK,)) T2(CK>) T3 T4 T5 T6 7
HTH I 3.68+£091a 375+030a  385+0.60a 347x06la 375x1.1la  305+089a  348x0.71a

18 BUEI 1453 +325a 1957+396a 17.96+2.17a 20.74+4.04a 17.38+531a 20.81+222a 18.24+3.12a

Root THEW  1537+495a 1935+ 174a 1842+0.77a 21.08+3.70a 19.97+4.08a 2030+143a 19.03+2.11a
Y 1242+2.61a 1497+420a 16.11+£232a 1491+195a 1429+332a 1419+252a 14.83+3.39a
Hh T 1.56 +0.52a 1.33+0.16a 1.52+046 a 1.11+025a 1.70 £ 0.60 a 1.17+0.18 a 131+0.16a

2% WHEW 1927+320a 2571+9.07a 2732+7.22a 27.63+4.68a 23.08+8.58a 27.66x433a 2347:442a

Stem e 29.09+7.70b 37.48+899ab 36.16 +436ab 43.80+6.46a 38.55+4.60ab 43.08+552a 42.79+6.65a
WA 22.85+289a 3439+751a  36.03+628a 31.02+657a 2941+994a 28.69+996a 29.21+6.32a
HTH 933+2.15a 945+18la  9.18+132a  854+247a 10.16+244a  697+126a  858+0.97a

- HUEW 6443 +1296a 73.86+12.99a 7328+6.05a 87.63+19.27a 84.68+12.28a 83.41+2245a 77.87+10.34a

Leaf THEN 8071+ 14.42h 94.25+627ab  94.47 £ 11.87 ab 96.66 + 14.04 ab 91.40 + 13.48 ab104.60 + 4.78 a  100.69 + 7.72 ab
P 53.07+1554a 51.82+1240a 6425+1227a 5211+787a 59.61=17.75a 61.06+£21.09a 56.09+11.08a
HH T - - - - - - -

Pk BIFEW] 57.1129.74b 55.02+4.68b 57.97+1474b 47.43+£299L  79.44 = 13.48 ab 77.50 + 30.20 ab 103.27 + 23.58 a

Tuber TFHEW] 15628 £8.70 b 206.26 + 24.52 ab181.38 + 10.88 ab203.67 + 17.76 ab208.37 + 36.36 a 191.06 + 25.77 ab 198.52 + 39.10 ab
B 257.52 + 58.95 h324.55 + 62.02 ah355.22 + 58.18 a 352.51 + 34.63 a 389.08 +30.89 a 364.41 +53.20 a 381.81 +36.19 a

(TH2EDERTY i EaE H I N R, &R
T4 o (VR Y AR T A, (B E W
AL B A) G 0 ME 22 3 (P>0.05); X T s E S
Pl £ ARk, TRAEI (7 H 23 HDT4, T6 A1 TT Ak
MY E R E ST T AR (P <0.05), H
A= B AL H A0 22 R B3 (P>0.05); I T
)R E R RS AL, R g i 2,
1 T6 A BRFFAEI (7 H 23 HD B3 i AN AR T1 4k
F(P<0.05), HAthAEF HIALPE R G 2 1 22 e (P
>0.05); WA REE R HL LIS, Al
HIWTFGG, TP E RN, R e R
W8 130 HD, 4ot 5 19 ot ek, 5
(P& T7 FITS b2, HERT24h, S4B E2E S
T TI(P<0.05),
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Figure 3 Effects of different treatments on NO;—N (a) and K* (b) contents in petiole of potato plant
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Figure 4 Changes in NO;—N and K" contents of treatment T5 in petiole of potato plant

TESHFNGE R T2 R )7 H 6 1H (1 333.33 mg/L) Fl1 7
27 H (1 100.00 mg/L), ARAE > 5% N 463 1
7 H 14 H (990.00 mg/L) Fye ¥y B 2 W8 H 10 H
(390.00 mg/L) s B 51~ 1) v DR AR 3 Jnll Xof I A S0 1)
7 6 H(7566.67 mg/L). 7 F 20 H (6 700.00 mg/L)
FyE#r B E I 8 H 3 H (6 566.67 mg/L), (KA

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.
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T 57 20 406~27 243 kg/hm?, 18 1 i 101.85%~
123.83%, H¢H ALEE T2(CKD B8 7 1 094~5 931 kg/hn’,
R N 2.53%~13.69% (£ 8), o T5~T7 &b B 7=
i, BT AP P 114.309%~123.83%, 5 T2
b PE 77 8.85%~13.69%, LTS P7 H iy, R W]
%0 HE b O 28 F S I R I 7 5 (T2) A 1
A = I (S o S i s A1 8 W [ K
(10 255 Jit b ) R el T R e L B, ] Y
8.85%~13.69% . WL KM, ASIF LB AR J7 =X
X S () TR OR /N e SR IE R AR B > 4B I Ak
P> A RLEAL B, LR CT3) A4 IB NE (T4) Ab 3
() 77 R A R B, B8 TS Ak HELU 7 9.829% (T3) Fll
8.12% (T4) . Uk mI W, FEFESELMT, EM
TEJIES ) it FH] e Rt Y B 30, A AR v e )

N
2.7 AREEERLLHIX BB AT RN E AR
T5 4b 3 RE B ZE B 2 (8304 ), K TI
(CKD A2 2.97 /. B T2(CK) 4B £ 0.34 4,
HHAY S T1(CKD & 55 W3 (P < 0.05) . 43 H K H
INERJGRIN, MBI KERTLERBEE (P
>0.05), 1A TS b H R 5 (88.51%), {HIHAW
5B IEAR R (THOA B 2% 55 (P <0.05), /NE
FE BN T4 AP (14.63%), AV 5% T T5 4B
(9.67%) (P <0.05)(£9). FALPLR M 2RO +
HED IR, 18 85% LA L, AR R A
T5 4b 21 (90.33%), AR 4 T4(85.36%), H 5 TS5
25 B P < 0.05)(F£9),
ARG R R — 8RN T, DREa

#8 AREEEMRILFIMNESHRE~SHNHMN
Table 8 Effects of different treatments on potato yield

s AN AR (/) Ck .

Treatment (kg/229m2) Equivalent yield 147 (kg/hm®) Wl (%) 72 (kg/hm®) B4 (%) -
Plot yield (kg/ha) Increased yield (kg/ha)  Increased range Increased yield (kg/ha) Increased range

T1(CK,) 483.78 +24.6¢ 22 000 - - - - 7

T2(CK,) 95241 +51.0b 43312 21312 96.87 - - 6

T3 976.45 £ 18.2 b 44 406 22 406 101.85 1094 2.53 5

T4 994.90 + 89.6 ab 45245 23 245 105.66 1933 4.46 4

TS 1082.81 +529a 49243 27243 123.83 5931 13.69 1

T6 1 042.67 £ 70.6 ab 47 417 25417 115.53 4105 9.48 2

T7 1036.71 +35.2 ab 47 146 25 146 114.30 3834 8.85 3

R9 AREERLHINELELF RN
Table 9 Effects of different treatments on potato economic traits
b3 KE (%) T (%) NE (%) B AR (%) FBR 2 H (No)
Treatment  Large—sized tuber =~ Medium=sized tuber ~ Small-sized tuber Marketable tuber percentage Tuber number per plant

T1(CK) 0.67 £0.98 a 86.86 +3.97 ab 12.47 + 4.60 ab 87.53 +3.73 ab 533+091b

T2(CK>) 1.64+1.71 a 85.40 +3.15 ab 12.93 + 3.82 ab 87.04 +3.31 ab 796 +1.18 a

T3 2.14+1.67a 84.91 + 4.60 ab 12.95 £ 3.68 ab 87.05+1.91 ab 6.44 £ 0.81 ab

T4 1.57+1.57 a 83.79+4.83 b 14.63 +4.55 a 8536 +3.78 b 7.11 £ 1.40 ab

TS 1.82 £+ 1.29a 88.51 £4.79 a 9.67 +5.26 b 90.33 +4.03 a 8.30+0.87 a

T6 091+093 a 87.58 +3.95 ab 11.51 +3.91 ab 88.49 +2.96 ab 7.89+1.85a

T7 1.00+1.34 a 85.40 +2.94 ab 13.60 £ 3.13 ab 86.40 + 2.63 ab 778 +1.29a

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.
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Table 10 Effects of different treatments on potato economic benefit
SGERNGERND e
WP  kg/hm®) JERHEA Ge/hm® BN GG/hm®) FHE (GT/Mhm®) A 25 (JG/hm?) Increased income Rt of
. Fertilizer input Total input Output value Net income (Yuan/ha)
Treatment  Yield (kg/ha) output to
(Yuan/ha) (Yuan/ha) (Yuan/ha) (Yuan/ha) .

CK, CK. mput
T1(CK») 22000 0.00 36 000.00 33 000 -3 000.00 - - 0.92
T2(CK,) 43312 3236.97 39236.97 64 968 25731.03 28 731.03 - 1.66
T3 44 406 3297.82 39297.82 66 609 27311.18 30311.18 1580.15 1.69
T4 45245 3758.43 39758.43 67 868 28 109.57 31109.57 237854 1.71
TS 49 243 3472.00 39 472.00 73 864 34 392.00 37392.00 8660.97 1.87
T6 47417 3463.18 39463.18 71 126 31 662.82 34662.82  5931.79 1.80
T7 47 146 345437 39454.37 70719 31264.63 34264.63 5533.60 1.79

Ve 15 0ke, JRE 1T Tike, R BEERES 1.0 oike, BRI 3.2 TCke, WOMSBERE 6.0 7/ke, TRRREN45 T/ke, IUA A % AL EE

., %12036 000 76/hm?,

Note: Price of potato is 1.5 Yuan/kg; urea is 1.7 Yuan/kg; calcium superphosphate is 1.0 Yuan/kg; potassium sulfate is 3.2 Yuan/kg; liquid phosphoric

acid is 6.0 Yuan/kg; and potassium carbonate is 4.5 Yuan/kg. The other costs are the same under different treatments, which is about 36 000 Yuan/ha.

W 38 1 v A S 7 R AR 48 N S 1) A7 AE B 8 A
Koo il AL HR Ry 2l i 25 4w T TICCK D b3, %%
H 1491128 731.03~37 392.00 JG/hm?; A ] L 3 IR
AR FE (T3~T7) B3 5 T T2 (CK) AL FR, % H 184
1 580.15~8 660.97 JG/hm* (% 10), H.T5 4 ¥ &
TrAL s e, 2 RS 34 392.00 JG/hm?,  FEHEEEL
e (1.87) o MU= 5 i 2 R R4 5 30 30 45
GG, TS AN kA B .

3 9w

e i, &R A BRI, e
BRI ATEEIR, R i, (HIB S R i
M TR LREREPEKFSAL, HEHEK
AR, YR AR, TR
JIE 180 kg/hm?, N 135 kg/hm?, #IE 270 kg/hm?
LI BT b, AR R AT L B S
Wi, ML R EENEE WA YR
sy, (Axftkm . REFYPES., fEE,
FARRER RS, R L R B, AN
ESEY WO RET A Vi i WG B SR
B> B LA > A FE0AL ., BEE RS, I8

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.

NN 1% = A AR T AR I (W) . A R 3 4 D
NS, AR, fEHE SR EE K
AT A A AR I, R 2 P B R ) = 22 i 38
Pria oy &R, @l e N A, vl L AR
ENLERITIEEN YNk E SR VST =N i)
AR, AN, R U HOIR R & B R
TEbRgr G % 8, AIR 5T T TS Ab B e A Ab
B, BN T RS JIE ) e B A e, BRI
SR RN B A R i g . 3 n ol A R e e, AR
HRA /AR R, X g T
ZUE Tt T I T A R — SR, H R
SR A ORI I i S S5 e AN (R, B
AT A A B S Tt ) 1 T S AR = B
LA 008 U S RE P R Wi i ) 22 a3 L G S
K IE G BT S B & R, SLF AR AR AT
B AL EE,  HN e Bl A e E 3R1S . 2005
4, Folegatti F" R L, T3 ORI FE ARV T
fINOs K" F1 Na ¥ i ] LU LAQUAtwin i 5 X
BRI, 12V A A W 45 IR A S A v H bR
D3 VA I ) g v R B U R AR
U AH OGPk o A 9T A H LAQUAtwin series
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(NOs™v KD WA MGE 1 AHHE AT NOs =N
K, BRI T4LF I NO -NFHEGEA R, X5
Z AL LA OB I SRR B T G
TR EREMEY, KRR, X5
A KPS REEEA - ELR,
W% 3 b O by B0 T A b ) A0 R
o [, ASHFSTLLTS &b B AR TR A6 AT R 3G
(R NOs =N FI K3 5 AR A Y [ A, o7
T ARG LM PGV M R U R O PR P
Wraabn, BT A6 300 b AR 5 00 O A AR A4 1A 1)
NO; =N Al K7 & 4E 775 390.00~1 333.33 mg/L I
5 033.33~7 566.67 mg/L, N2 B S5 5 it 247
st AT SEE N AR B R RV A 45 000 kg/hm?
DL B & O K B3R A ARG 2%
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