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Effects of Topdressing on Agronomic Traits, Yield and Quality of Potato
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Abstract: Heilongjiang Province is a big potato producer in China, but the level of production management is
relatively low. Therefore, efficient cultivation techniques for excellent new varieties are urgently needed to improve the
yield and quality of potato in the development of potato industry. Potatoes are different in their absorption periods and
absorption rates of different types of fertilizers. In this experiment, the suitable topdressing scheme was to be
determined for two new potato varieties, 'Dongnong 312' and 'Dongnong 321, recently developed in China, aiming at
providing basic data and planting guidance for the promotion and application of the new varieties. Five topdressing
fertilization treatments (CK = regular topdressing, C1 = nitrogen reduction topdressing, C2 = humic acid, C3 = organic
matter, and C4 = trace elements, Zn and Mn) were set up in a randomized complete block design, and plant growth,
yield and quality of each variety under different topdressing treatments were compared. The plant height, SPAD value
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and starch content of 'Dongnong 312" were increased, and total tuber yield was 54 748 kg/ha under the treatment C3

(organic matter), which was increased by 3.43%, when compared with CK. The total tuber yield, marketable tuber yield

and vitamin C content of 'Dongnong 321' were increased under the treatment C1 (nitrogen reduction topdressing), but

the reducing sugar content was significantly reduced. In addition, the plant height, stem diameter and canopy coverage

of 'Dongnong 321' were significantly increased compared with CK under the treatment C1

(nitrogen reducing

topdressing) at the early flowering stage, and total tuber yield was 51 973 kg/ha, increasing by 8.50% compared with

CK. In summary, organic matter-containing foliar fertilizer and nitrogen-reducing topdressing should be recommended to

be applied for 'Dongnong 312' and 'Dongnong 321", respectively.
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Table 1 Soil fertility levels

PH  HHLF (gke) L% (gkg) 2 (gke) 2 (g/kg)

KR (mg/kg) AR (mglkg) AU (mg/kg)

Organic matter Total nitrogen Total phosphorus Total potassium  Hydrolyzed nitrogen  Available phosphorus Rapidly available potassium

6.15 40.1 1.86 0.59 2.83

230.5 42.4 295

1.2 REH R

T A S R D AR 3127 R TR
RAC321, FREGGHIN R, BERTCR ERYH
KNS — SR Z IR, VIREL 50, H

ARAuglr K2 S SR o Pt . LAk AE Ay i 5
JRZ (N 46%) . R 4% (N 18%, P.0s 46% ) Flki
MR #1 (K0 50% ), 3 it 17 AL 32 2 18 4343 30l o J8 A
M2 . AHLEAEICE Zn, Mn,
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Table 2 Experimental design of topdressing test

pise AR it 1 12 Jiti 4 (kg/hm?)
Treatment Active ingredient Application method Application rate (kg/ha)
HHEBIE(CK) N(46%), K.0(50%) g 60(JR%), 120(HREH)
Regular topdressing

AR (CT) N(46%), K:0(50%) ity 300JRE), 120(BRARHN)
Nitrogen reduction topdressing

JERERR (C2) JERIER> 30 g/L, N+P,0s+K,0> 200 g/L Uiy 4.5

Humic acid

AHLE(C3) HHLF60 ¢/L, N 11 gL, P,05160 ¢/L, K0 80 ¢/L iy 1.5

Organic matter

IR ICZE Zn. Mn(C4) Zn 60 g/L., Mn 40 g/L 5% it 0.6

Trace elements, Zn and Mn
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141 REMKRKE
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(2) 2540 FHHLFU bR = RO A Pk e 25 11
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(3)SPAD{H : R JH SPAD-502 Plus M43 % {6}
MRS , i RO = . E T Rg A,
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(4) 5 )2 T 5 . R Canopeo B X 8 A% 17F
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142 2 Hkm e
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o I DPS 7.05 8l b BER G A T e it o0 b, R
5/ i % 22 %0 (Least significant difference, LSD)
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Table 3 Analysis of variance for agronomic character of two potato varieties under

different topdressing treatments (F value)

m A HEE I P
Variety Growth stage Plant height
Ae312 TICHH) 2.45
Dongnong 312 T2 (IS ) 2.75
T3(WIAEH) 4.53%
T4OEAE) 10.76%
TS (AFEH) 4.36%
A4k 321 TI(HIH) 0.34
Dongnong 321 T2(BE ) 0.56
T3(WIAEH) 1.59
T4(OEAE) 4.00%
T5(ZAEH) 13.48%*

eyl SPAD fif S SR
Stem diameter SPAD value Canopy cover

0.58 0.77 3.69

0.92 1.02 1.20

6.72% 21.14% 5.52%
11.48% 39,67 0.78

6.17% 50.47% 0.79

1.60 2.36 0.49

227 0.70 2.11
10.383 29,47 7.22%
1478 44,845 0.85

4.47% 32.64% 0.68

ﬂé Foos = 2-407 Foo =345, *i’%ﬂf\‘ 0.05 E%ﬂ(qz 5 **%%ﬁ:\‘ 0.01 ﬂ%ﬂ(qZ, T[ﬁlo
Note: Foos = 2.40, Foo = 3.45. * stands for 0.05 significant level, **stands for 0.01 significant level. The same below.

2.1.1 iEfext AR E G Hh
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FRRR E R A, 538 AR AL HR R R B R €3 > CK >
C4>Cl1>C2, C3IMbFEMRE A, HNT7215cem, 5
CKAM K T 6.11%, C2abFitkmEf/N, Hi#
T HAB AL, 6438 em. “ ZR4K 3217 F C1 FI
C2AbFEXT R R R EE R, 5 CKAHEL, C1. €2
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3127 f CK., C2 il C4 AbFR K “ A 3217 ) C2 kb BRAR
AT EFEA, HARAR IR 24 S AR S A TR
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2.1.2 Bfest LA E e e

A AN S R R A AR B R I A, 2
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CARAR 3127 TE A AL R PR B B E KT CK, Cl,
C3FCA PR 22 AN 2%, ¥R 12 mm A2 475
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43127 C3, C4FICK AR TG B & 25, C24b
PR CK A H B 25 FRAIC, B/ 15.34% 5 “ AR 3217
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BT CK, C3HIC44M 5 CKAH I B FHRAL, L
I, S AEHR 24 S DM 25 R A S TR E
(E2),
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BE % B A HEE, SPAD S FIEEa#., 78
WAL, £ 8 REAL BN 2 A4 5 A SPAD {52 1 35 £
WK, CRAKR312TE CALET B T CK,
HEWE A 5.54%, C2AbFRY CKAH L B FRAL, U0
40.04; ‘HA321'HYC3. CAMICKAMFRER s, TE
46 UL b, 5 CKAHM, C1F1C2AbFE B A%, [
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25 | | | | |
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EE RN, NT79.29%. WIEW, R4 321
[ C1 RN C2 Ah PH5aE 2 20 76 BE R vy, 5 CKOAH EE 49 1)
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A 321
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—8-CK
—&—Cl1
——(C2
——C3
—A—C4

T1 T2 T3 T4 TS5
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sy gine: |

Growth stage

e RELFR MR EE, AP35 22 5 35 E (P<0.05) T 585 R F Fe /) i 2 2550 (Least significant difference, LSD)#k. FA.

Note: Error bar represents standard deviation of mean value. Treatment means is separated (P<0.05) using least significant difference (LSD) method.

The same below.

H1 FEERLE T2 DREEMESOHES

Figure 1 Dynamic changes of plant height of two potato varieties under different topdressing treatments
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Figure 2 Dynamic changes of stem diameter of two potato varieties under different topdressing treatment
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Figure 3 Dynamic changes of SPAD value of two potato varieties under different topdressing treatments
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Figure 4 Dynamic changes of canopy cover of two potato varieties under different topdressing treatments
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WEERPARREE M S CK BB & 25, C1 M C2 4k
PHR BALRR 45 S50 W E AR T CK, 4051k 10.6 F
9914, KIBNEALFREIREEE R AR E ., ALK
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T CK, 435K T 15.81%H119.05%, {H C4 kb
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Table 4 Effects of different topdressing treatments on yield and its component factors of two potato varieties

R AR 771t (kg/hm?) T i 2 2 (kg/hm?) FARRZEZH(No.) PR (g)
Variety Treatment Total tuber yield (kg/ha) Marketable tuber yield (ke/ha)  Tuber number per plant Tuber weight
R 312 CK 52932 ab 44013 a 11.9a 87 a
Dongnong 312 Cl 49285 37544 D 10.6 b 92 a

Cc2 44 987 ¢ 33755¢ 99b 89 a

C3 54748 a 43832 a 124 a 87 a

C4 51919 ab 39822 b 12.1a 84 a
R4 321 CK 47901 be 32135b 8.1c 116 a
Dongnong 321 Cl 51973 a 36258 a 9.1 abe 113a

Cc2 50 594 ab 30761 b 9.4 ab 106 ab

C3 45973 ¢ 32045b 8.4 be 107 ab

C4 47932 be 32237b 9.7 a 98 b

T MBS FRARING FEE IR 22 573 10 3 (P<0.05) , 28 5 Wl PRI 36 R T e/ W 3 25 50 (Least significant difference, LSD)¥E, T,

Note: Treatments with different lowercase letters indicate significant differences (P<0.05) as tested using least significant difference (LSD) method.

The same below.

23 EBIEXMDRERZMENZMN

FIB AL F 2 A S FPHEE T . ER . M
B 4RAE TR C AR SO & 1 1Y 52 0 38 31 i 0K
oo CARAC3I2TH CLAFET 5T . KH AR 11 FIA S
TR, HEmMYEE R CEHELEES T CK,
435120 15.91% 41 10.13 mg/100 g; C2 4bFRAV EE 1 i
SR ANT R, K 2.08%, (HAMET CK; C34bFE
TTYEMERTEYRE, HIER TN
16.25%, W2 m TIHMAM, 5CKHEEK T

5.72%, (BRI AL, R 1.85%; C44bHE
T A BRI A, TR R C &
HYCKMTLTREZER, MRS TCK, HK
T 343%., ‘AU IECIAE FRFEHE SRS
CKMIHL B EEAML, U h0.15%, HY4EERCTEN
10.30 mg/100 g, 53 i T A AR HE ;€2 4b 381 4% T
i A AR B E LT CK; C3 M CAbFRTR, ARk
32T . VER LA s o EEACAE ], H3Y
HCKIREER, fAERCEHREYETCKERS),

R5 ARIBEAEX 2/ DEERFRE R FAIR0E

Table 5 Effects of different topdressing treatments on tuber quality of two potato varieties

A AbF TH)5i (%) TERY (%) HEH (%) #1122 C(mg/100 g) (%)
Variety Treatment Dry matter Starch Crude protein Vitamin C Reducing sugar
A4 312 CK 19.11 a 1537 ¢ 2.36a 9.01b 0.26 a
Dongnong 312 cl 18.31b 1591 b 1.91 be 10.13 a 021h

c2 17.68 ¢ 14.42 d 2.08 b 9.26 b 0.20 b

C3 19.22 a 16.25 a 1.85¢ 9.56 b 0.27 a

C4 18.89 a 15.90 b 1.96 be 9.36 b 0.22b
Ai4¢ 321 CK 21.12a 16.26 a 2.41a 8.60 ¢ 0.20a
Dongnong 321 cl 19.54 ab 16.93 a 2.09 ¢ 10.30 a 0.15b

c2 18.26 b 14.85b 2.22 be 7.07d 0.16 b

C3 20.40 a 16.89 a 2.35ab 9.54 b 0.21a

C4 20.67 a 1622 a 2.06 ¢ 9.65b 0.23a
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