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Research on Cultivation Technology of New Potato Variety 'Zhongjia 7'
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Abstract: The effects of nitrogen application rate (A), potassium application rate (B) and planting density (C) on
tuber yield, marketable tuber rate and tuber dry matter content of the new potato variety 'Zhongjia 7' were studied in an
orthogonal experimental design by using range analysis and analysis of variance. Nitrogen application rate, potassium
application rate and planting density had significant effects on yield, marketable tuber percentage and dry matter content
(P < 0.05) of 'Zhongjia 7'. The best combination for the yield of 'Zhongjia 7' was A;BsC,, i.e. the combination of nitrogen
application rate of 20 kg/667m?, potassium application rate of 30 kg/667m?* and planting density of 4 200 plants/667m>.
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AsB:C, was the best combination for marketable tuber percentage, i.e. nitrogen application rate of 20 kg/667m’,

potassium application rate of 30 kg/667m? and planting density of 3 200 plants /667m?. The best combinations for tuber

dry matter content were A,B;C,, i.e. the combination of nitrogen application rate of 15 kg/667m?, potassium application

rate of 30 kg/667m* and planting density of 4 200 plants/667m°. Based on orthogonal experiment optimization, the

optimal combination of nitrogen and potassium application rates and planting density for the yield and tuber dry matter

content and the optimum conditions for increasing the yield of marketable tuber were determined for 'Zhongjia 7'.

Key Words: potato; new variety; Zhongjia 7; agronomy

Thh SN Ry —Fh R ERYE M B IR, 7E
TREERE LS RIS R RS R
ER. sk, RFE™LERZHREA AEH
ke, HABUEREE S, ki &k, EE
PEH 288 o FR B BT R B O B R
JEoR T B E LRG58 T, o B E
b & R FRAE TR R SR SZ R, ST, 2020 LA
KL T B FIR 1794, b7 Hr ik B 80 S AR
B 83.6% 5 TE AN A Ty 1T, ISR R
W2, ik ed.1%" . B HRTT AR
DRLA7- 78 it B0 o M R p i M AR . 4T (R R A
SEE . R BAERE A . KA RN R
FERFE, HRAEMEmA/N Ty 5 R0
(MR, SECFEL SRR, SRS
g,

2023 4, WIS AR XA BB SR
24, FEFIRGAA AHAR6 S (29 2.80 71 hm?) |
“KAES5E (L4207 7 hm?) . ‘FEIKE 125 (4
1.67 T hm®) . V7' (4127 hm?) . “thim7 (%
07377 hm*) . ‘A 157 (#0337 hm*) . A
R R AR RNTR FIAE, NS EIRX A EA4
B AR TEA LT A AL, iRt s5 S
CRINTT A LS R ARG K, 2R Sk
BV E A R AR RS, s N 5
A A X S R X R XA,
St ARG TNE T BIG K AN RBUGIMAIT
KPR Ty e it R R S W),
AP I PR IS N N S A A XA Ak
PR SR W 2 B AR B R 5T b
Bl ST B AR KA iRl AE PR A B 2
ERESSv A= NiDE U REE B STy U b [| AN 5 s

https://www.cnki.net

AR XA . A IR A R R, AR B A
PR LR Ah R B AL M U
RO AR ANIE B E R NS BA
X A e A, N7 I8 D) R RS
AR B o S Fe o KA R T B A T
i R D% O W YT W N I K S o
JE, BRI I IR SR it P AR
XFEEIRER™, AT LB i RALE R T
SR R AR bR, ARAT RN T i R A
A, B A IZ A FP SRR S

1 MRE 7%

1.1 RIe R

RIS AE NS FR X5 22 8800 T 4840 i
by SR 22 B A T AR AR 2 0 5 BT 3 0 b
17, #1345 m, N40°55', E 113°7', 4E 5%
W1k 120 d A4, AR KE R 360.8 mm, 4P
PS5 °Co it + 580 5845 1, H AR ) b A
(FR1), HIEEVEY L
1.2 R

A Al o 77 B S Tl A= P E
FABRA FISR A, P g Ry 5 fh . R s
SR M 22% S T % B W+ T R TR Y O i Ak
P, BEAE AR E (F4iN 46%) . 1 BERRES (5 P,Os
12%) . BRIRHN (5 K0 50%) . TR R 1.38 L/h
LA
1.3 RIEItT

BRIR ] Lo (3%) IEAZIA B i, I R &
KPR, ARNRFRIEAE, BHNFAKEH

i, CHEREERE, DEFE RS, K£HEHK
B3 KSR HIBENLIX A HRS, 3RS, /)



+ 228

T SRE, H38%E, H3M, 2024

XA K27 m* (617, BATKSm, ZH09m),
R ZERIE, WREE R 20 emo ad BEER S DL AR — vk M
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Table 1 Basic physical and chemical properties of soil tested

pH 2 (g/kg) 2 (g/kg) A 2 (mg/kg) A (me/kg) I (me/kg) FHLR (g/ke) FHHLT (g/kg)

Total P Total K Available N Available P Available K Organic carbon Organic matter
8.24 1.34 10.80 71.40 46.09 171.60 19.95 34.40

*2 EXIRWL,(3)ERKFE
Table 2 Factors and levels in orthogonal design of L(3")
K- [N % Factors
Level (AR N (kg/667m?) (Bt K.0 (kg/667m’) (C) B (/66 7m?) (D)7
Nitrogen application N Potassium application K,O Density (plant/667m’) Empty column

1 10 10 3200
2 15 20 4200
3 20 30 5200
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Table 3 Yield results in orthogonal experiment
Rb e y= N (kg/27 m?) INKOER TR AT
Treatment Column number Yield per plot (kg/27 m*) (kg/667m*)
number (A) A& (B) i (C) %% ($£/667m?) I " Average yield  Equivalent
Nitrogen application  Potassium pplication  Density (Plant/667m?) per plot yield

1 1 1 1 106 118 126 116.67 2 882c

2 1 2 2 150 153 163 155.33 3837b

3 1 3 3 149 166 153 156.00 3 854b

4 2 1 2 148 153 146 149.00 3 681b

5 2 2 3 165 151 154 156.67 3 870b

6 2 3 1 152 162 169 161.00 3977b

7 3 1 3 147 156 140 147.67 3 648b

8 3 2 1 157 144 154 151.67 3747b

9 3 3 2 175 172 187 178.00 4397a

T AF/NGFRUR0.05 K225 B2, RIMEMEENE. TR,
Note: Different lowercase letters represent significance at 0.05 level as tested using Duncan's multiple range test method. The same below.
&4 FTEREST
Table 4 Analysis of range for yield
Ab3S %115 Column number

Treatment number

(A)Jifi% i Nitrogen application

(B)Jiti#fi i Potassium application (C)#E Density

O 0 N N R W N =

T T

R
S|

my
Y2

I tLKF- Excellent level

44 Optimal combination

2 Factor influence degree

1
1

W W N NN

142.67

155.56

159.11
16.44

B>C>A

As

A;B;C,

1
2
3

(SN ]

137.78
154.56
165.00

27.22

Bs

1

W W

143.11
160.78
153.44

17.67
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Table 5 Analysis of variance for yield

7 SR A A H H1EE ¥y Fii PH
Source of variation SS DF MS F value P value
(A)Jifi U Nitrogen application 1347.56 2 673.78 11.59 0.000 5
(B)Jifi#fl 4 Potassium application 3394.89 2 1697.44 29.21 0.000 1
(C)# £ Density 1 418.00 2 709.00 12.20 0.000 3
1R2% Error 1162.22 20 58.11

22 AEAEX ST EREXRNIIG

ASTR) Ak BT © w7 B 25 R R R I R
B, AbBR6. AbFES. AbFE 9 5 H A 6 44k BEAE R
mn RN F R B EEES (FKe6), HpA 3

(AB:Cy) T i 2 A5 A (79.10% ), 4P 8 (ASB.C,)
P i R I 57 (92.00% ) , AR PR 6(ALBC,) . AbFE9
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Table 6 Marketable tuber percentage results in orthogonal experiment

AbFE ks R 2 (%) SR % (%)
Treatment Column number Marketable tuber percentage Average marketable
number (A it 5 (B) i ek (C)#E I JIi m tuber percentage
Nitrogen application Potassium application Density

1 1 1 1 76.20 79.60 84.50 80.10b

2 1 2 2 80.20 83.40 83.90 82.50b

3 1 3 3 77.30 78.50 81.50 79.10b

4 2 1 2 81.70 84.40 79.30 81.80b

5 2 2 3 83.10 80.70 84.60 82.80b

6 2 3 1 86.50 88.70 92.40 89.20a

7 3 1 3 81.30 83.40 81.20 81.97b

8 3 2 1 92.80 88.40 94.80 92.00a

9 3 3 2 91.70 88.80 86.90 89.13a

XTI 7 R AR VA 25 A B T
HI(FET), ARZEFNB B Z X R R 5 35
ki < ko < ks, 10 BH it 605 AE 5 KO R (20 kg/
667m”) Xt 7 it S5 5 M fe K, i BB AR A — K
T (30 kg/667m’) X 7 it B A4 50 5 Ko 5 E R R
ARSI k> ke > ks, 0B 85 B 1 R AL KT
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Table 7 Analysis of range for marketable tuber percentage

JisiRss 5115 Column number

Treatment number (A)Jiti & Nitrogen application (B)jiti4#f i Potassium application (C)# & Density
1 1 1 1

2 1 2 2

3 1 3 3

4 2 1 2

5 2 2 3

6 2 3 1

7 3 1 3

8 3 2 1

9 3 3 2

ki 80.57 81.29 87.10
ka 84.60 85.77 84.48
ks 87.70 85.81 81.29
R 7.13 4.52 5.81
HZELIAFESE Factor influence degree A>C>B

7K Excellent level A B; C
414 Optimal combination AsB:C,

M MR R 3N RN T R T AR, PO MR Z i A O M
ah A RIYA R ERW (L), AR ENRF /A, XSWESIIER—E

RS HMmEBEFENN

Table 8 Analysis of variance for marketable tuber percentage

A A SFJr A Fl 2 ¥y FiH PAE
Source of variation SS DF MS F value P value
(A)Jiti%3E Nitrogen application 230.286 7 2 115.143 3 17.945 0.000 1
(B)Jiti# H Potassium application 121.508 9 2 60.754 4 9.468 6 0.0013
(C)%# i Density 152.4422 2 76.221 1 11.879 0.000 4
R7 Error 128.328 9 20 6.416 4

23 AESEX M7 RETFYREENZM
ANTR] Ak BHGE © HR 7 25 W B R S
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Ao EEXFBINZE Gilief i), kel A, 1 I it #
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P& s CHER(RE) LMERK, BH%
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Table 9 Tuber dry matter in orthogonal experiment

fob i B7IRe2 YL T Wy oe it (%) SER TR A (%)
Treatment Column number Tuber dry matter Average tuber dry
number (AR (B it (C)# 1 ; I matter
Nitrogen application  Potassium application ~ Density
1 1 1 1 16.70 16.30 17.20 16.73¢
2 1 2 2 18.70 21.10 19.60 19.80ab
3 1 3 3 17.10 18.70 16.80 17.53be
4 2 1 2 19.70 18.40 17.40 18.50be
5 2 2 3 17.40 18.10 18.70 18.07be
6 2 3 1 20.00 21.50 22.40 21.30a
7 3 1 3 16.20 17.50 16.60 16.77¢
8 3 2 1 18.40 18.70 19.00 18.70bc
9 3 3 2 18.40 19.30 18.60 18.77be
®10 RETURSEREDT
Table 10 Analysis of range for tuber dry matter
Qb3S 411%5 Column number

Treatment number

(M) % Nitrogen application

(B)Jiti#fi it Potassium application (C)ZE Density

—_

1

2 1

3 1

4 2

5 2

6 2

7 3

8 3

9 3

ki 18.02
ka 19.29
ks 18.08
R 1.27
HZFEIMFRE Factor influence degree B>C>A
K Excellent level A,

44 Optimal combination AsB;C.

1 1

2 2

3 3

1 2

2 3

3 1

1 3

2 1

3 2
17.33 18.91
18.86 19.02
19.20 17.46

1.87 1.57
B; C,
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Table 11 Analysis of variance for tuber dry matter

A SR -5 A H H1 ¥y F{E PH
Source of variation SS DF MS F value P value
(A)Jiti & Nitrogen application 9.22 2 4.61 3.96 0.0355
(B)Jiti i Potassium application 17.76 2 8.88 7.63 0.003 5
(C)#JE Density 13.76 2 6.88 591 0.009 6
B2 Error 23.28 20 1.16

24 BEREZKBLEESSH
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Table 12 Analysis results of optimal combination and range for various indicators

MR Ffledl s ez

Measurement indicator Optimal combination Range

J7HE Yield A:B:C, Rus>Re> Ry

g

Fli ABC, R>R.>R,

Marketable tuber percentage

YEET Yo i

s T ABC Ru>Re> R,

Tuber dry matter
SR TIE Al fe AR A K R, s R AR, R DS

T S i 5 AN AN 2 AR By gt A e A
A PUREVE I BRI, b S AR DT . L
VAR RS A E i 2 o FERIE A 0Eep, RUIE . BPIE
F4 it P S S SRR S R P O I R . AU
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MR R R A AT R S a7
XPRFRBUR, XPERRTRE K, RO AR
K, WA, W PEEERT RS R
iR R, METEME AN 20 kg/66Tm? . HiAH N
30 kg/667m’, FiHE % Sk 4 200 #/667m’ LA 5
R EE . TSRS T AR TR TR
SR, WRIZFER BAERE S,
A 15 kg/66Tm’, Hifi# &4 30 ke/667m*, FiE
B E N 4 200 #R/66Tm’ (LA o
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