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Effects of fertilization, ridging and variety on absorption and
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Abstract; To increase the potato yield of newly cultivated land on the Loess Plateau and determine the appro-
priate amount of nitrogen, phosphorus and potassium fertilizer, a typical newly cultivated land was selected in
Yan’ an area of the Loess Plateau from 2019 to 2020. The absorption and allocation of nitrogen, phosphorus, and
potassium in potato under different cultivation measures and varieties were studied. The experiment included 7 treat-
ments : Kexin 1 + NPK (inorganic fertilizer; N: nitrogen, P : phosphorus; K: potassium) + flat cultivating (CK) ,
Kexin 1 + NPK+ ridging (T1), Kexin 1 + NPKM (inorganic fertilizer + organic fertilizer) + flat cultivating (T2) ,
Kexin 1 + NPKM+ ridging (T3), Longshu 7 + NPKM+ ridging (T4), NKOO1/ Jizhangshu 8 + NPKM+ ridging
(T5), and Qingshu 9 + NPKM+ ridging (T6). The results showed that the contents of N, P and K were the high-
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est in potato tuber, the aboveground part was the second, and the root system was the lowest. The difference of vari-
eties had a significant effect on the allocation pattern of N content in different parts of potato but had little effect on
the allocation pattern of P and K content. In comparing with Kexin 1(T3), the tuber nitrogen content of Longshu 7
(T4) and Qingshu 9 (T6) decreased by 47.5% and 46.6% , respectively. Ridging and application of organic fertil-
izer did not significantly change the uptake and allocation pattern of N, P and K in newly cultivated land, but culti-
vated varieties had significant effects on N, P and K uptake. The uptake of N, P and K in potato varieties Longshu
7 (T4) and Qingshu 9 (T6) were 1.9 times and 1.3 times, 2.2 times and 1.4 times, 2.5 times and 1.7 times high-
er than that of local main variety Kexin 1 (T3), and the allocation of N, P and K in aboveground part of potato
were also significantly higher than that of Kexin 1. The average N, P,0; and K,O uptake of potato in the newly cul-
tivated land in the study area was 50.8, 22.5, 161.3 kg, respectively. Without considering the application of organ-
ic fertilizer, the recommended amount and proportion of N, P,0 and K,0 would be 142 : 145 : 320 kg + hm™.

Keywords: potato; cultivation measures; varieties; nirogen, phosphorus and potassium; uptake and alloca-

tion; Loess Plateau
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Table 1  Description of different experimental treatments
biszH AREE W PN Manure N P,0;5 K,0 EE RN
Treatment Cultivated variety /(t-hm™2) /(kg - hm™) /(kg + hm™2) /(kg + hm™2) Cultivation mode
CK FEHT 15 Kexin 1 0 150 60 345 SEAE Flat planting
Tl FEHT 1% Kexin 1 0 150 60 345 #7% Ridging planting
i) T 15 Kexin 1 30 150 60 345 SEAE Flat planting
T3 T 15 Kexin 1 30 150 60 345 28 Ridging planting
T4 BE2 7 5 Longshu 7 30 150 60 345 #L 2 Ridging planting
T5 NKO0O01/3Eik % 8 5 Jizhangshu 8 30 150 60 345 #Z8 Ridging planting
T6 H % 9% Qingshu 9 30 150 60 345 #Z8 Ridging planting

A AR AL -3¢ RUIL AR, BN o WSS , 1AL A8 . TS5 ALHE 2019 AFEHAH T84 2 Al NKOOT, it T H A1,

2020 AFHE OB E 8 5

Note : In this experiment, the manure was sheep manure, the nitrogen fertilizer was urea, the phosphate fertilizer was calcium superphosphate, and the po-

tassium fertilizer was potassium chloride. In T5 treatment, the potato variety NKOO1 which planted in 2019 was replaced by Ji Zhangshu 8 in 2020 because of its

low yield.
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Table 2  Effects of cultivation measures on tuber, aboveground, root, total biomass and its allocation of potato

A Yok fif 1 2 25 0 B 8 B
O L Tie1‘ﬁli;nis itk Abot‘egr:fﬁ g\i(fnass itk ;Ej %ojnaﬂ::s it Tolaﬁﬂ}o\riss
Year Treatment /(1 - hnfz) Percent/ % /(1 - hm’z) Percent/ % /(1 - hm’z) Percent/ % /(1 - hm’z)
CK 16.0£2.6Aa 90.9 1.5+0.7Aa 8.3 0.1£0.04Aa 0.7 17.6+£3.2Aa
T1 14.5+3.2Aa 92.2 1.1£0.1Aa 6.9 0.1+£0.02Ba 0.9 15.7£3.3Aa
2019 T2 14.6+2.1Aa 95.2 0.6+£0.3Ba 4.1 0.1+0.01Ba 0.6 15.3+2.1Aa
T3 16.0£1.3Aa 91.4 1.4+£0.4Ba 7.8 0.1+£0.03Ba 0.8 17.6+£1.3Aa
CK 12.5£0.9Ba 88.5 1.4+0.6Aa 10.1 0.2+0.02Aa 1.4 14.2+1.4Aa
T1 15.1+1.0Aa 89.3 1.6+0.2Aa 9.2 0.2+0.05Aa 1.5 16.9+£0.7Aa
2020 T2 14.4+3.0Aa 83.2 2.6+0.6Aa 15.0 0.3+0.12Aa 1.8 17.3+£3.1Aa
T3 14.6+1.0Aa 84.8 2.3+0.4Aa 13.3 0.3+0.13Aa 1.9 17.3+2.2Aa

L« R B P R 22 A RN FRER R RN AF Ay AN TR AR BRIT) 2 53\ 25 (P<0.05) 5 AN Rl RS S BER 7 A R] Ak BEAS [] 4F £33 1) 22 ¢

B3 (P<0.05), FHl,

Note:The data in the table are mean + standard deviation. Different lowercase letters show significant differences among different treatments in the same

year (P<0.05) ; and different uppercase letters indicate significant differences among different years of the same treatment ( P<0.05). The same as below.
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Table 3  Effects of cultivated varieties on tuber, aboveground, root, total biomass and its allocation of potato
Mok fif i i Hi 1S ff o EN 35Ny S T A

O AL Tﬁ)erﬁ}fi;lis it Abojf‘egr:ffj l;itfnass it :{%O‘T fzfo;efs it Tolaﬁ)i)(:niss
Year Treatment /(1 - hm_z) Percent/ % /(1 - hm_z) Percent/ % (1 - hm_z) Percent/ % (1 - hm_z)

T3 16.0Ab 91.4 1.4Ac 7.8 0.1Bb 0.8 17.6Ab

T4 24.3Aa 54.9 19.1Aa 43.2 0.8Aa 1.9 44.2Aa
2019 TS 7.2Bc 72.1 2.6Ac 26.2 0.2Bb 1.7 10.0Bb

T6 17.0Ab 57.9 11.5Ab 39.2 0.9Aa 2.9 29.3Aa

T3 14.6Ab 84.8 2.3Ac 13.3 0.3Ab 1.9 17.3Ab
2020 T4 23.7Aa 59.8 15.0Aa 37.9 0.9Aa 2.4 39.7Aa

TS5 15.9Ab 88.9 1.6Ac 8.8 0.4Ab 2.3 17.9Ab

T6 23.5Aa 74.9 6.8Bb 21.8 1.0Aa 3.3 31.3Aa
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Note:a, b and ¢ indicate significant differences in the contents of nitrogen, phosphorus and potassium in different

treatments in the same part of potato ( P<0.05) ; and x, y, z indicate significant differences in contents of nitrogen,

phosphorus and potassium in different parts of potato in the same treatment ( P<0.05). The same as below.
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Fig.1 Effects of cultivation measures on the contents of nitrogen, phosphorus and potassium

in tubers, aboveground and roots of potato

23 AEKETHEHMDIRER B HEES
4 BR4F1E
2.3.1 #HImHbxr LA KR B AT E AL R
Qe HREHRHL R ET 1 5 BT 2019 4F 1 2020
A VAU 3 5 29.0 ~35.8 kg - hm 2l 43.4 ~
51.7 kg + hm ™, B RE S 3105 5.4~6.4 kg + hm
F17.3~8.8 kg - hm ™, BB 74351 0 84.5 ~ 96.4
kg - hmF192.7~108.6 kg - hm™>, Hii BZEH
Wl A G B A Y 859% L) b Rl

BB L 8 4 A X 7 NI e = v
AR FRVEAG AR TR 1 S T R B N i
FHAYBCHE R (R 4) .

232 #HIBRAANLAHER B AT T AL SR
8%, T4 A1 T6 b3 Ih 45 25 A W AP i it
T T3 R TS ZRF L T4 Fi T6 Ab 3 E 44 B AR - 1
SRR ATIE T3 PR 1.8 f5F0 1.3 £, F3 8
WA e T3 ALBRAY 2.2 51 1.4 4%, -3 S5 fif it
S T3 ABRAY 2.5 A5 A 1.7 A%, - H., T4 F1 Te AbHH



52 3

FUAS AL R 28RN o0l B g DT B b S R B AL R ) R L 149

ThER T Ay A B AN i L 40 R 56.4%
1 44.3% 28.8% F1 18.2% .45.3% 1 31.7% , W] & /&
T T3 F0 TS AbFE, T3 A1 TS LT F o A B A
BRAER (5 LAY R 10.6%F1 25.4% 5.2%F1 11.7% |
8.8% 1 16.8% , F& 1% fih B X T 4% 0 W 40 it i
KAy Boks Jmy Y= B (R 4)

3 W ®

3.1 HIEEENDEER BMETRRKES S
Al
B AR 1 R AR e A R 2R

FR 7 R, T A0 % T R W A
JER IR T SR, AR B 5 kL 22 R
AU R I 35 58 o7 1 B = % S 7 e MR R
R B (3R 2, K 4) BRI S
FERE N BB PIATT I, — R B T A
H I SRR A A T S R R AR S
BT R BN T 3R A 2 T AR, 2
PE T SRR A RS AR L, B T SRR AR
2 AFTIAETWESREICEHH AT, [
Je , AN RIS il Xoh B % 25 B 2R e i RO A
TLER WS PRS2 T S 14 3t 1) AR | - MBS PR 5T

22 [15-16 S AL Y 26 4 > A Bl 20 e A B B M 3 o B L o v
L EE LT R IE A RS A Y AR DA AR R OB B B
37 2019 251 2020
VC.D VC.D
=4 20 xa ~4 2t xa
2 . xa 2 .]:_
= xa xa El xa
2 157 , 25t 3%, xa xb
= ba : 2 Fa gl
°§n ya yab °§D b xe
2ot | [yb i g10r
z ¥b yb z
I# I
w 3T w ST
& ®
0 1 1 1 0 1 1 1
T3 T4 TS To6 T3 T4 TS To6
Qb B Treatment Qb B Treatment
4T 2019 4T 2020
o i .
&0 20 Xa xa Xa
b b T _}
;Q 3r = 3 2 xb
El B xa g
§ xa _}_ _} Xya Xxa yab ; {-
§ -I- ya B § yaya
2 2r ya 2 2 yayab yab
g 5 yb yb
= . yb = yb
% ya th v &
=] yb =]
= 1f = 1t
] JE]
K 4
T . . . T o . . .
T3 T4 T5 T6 T3 T4 T5 T6
At FE Treatment At FE Treatment
9T 5019 0T 2020
T T xa
250t Zsor xab
= 20 xa
= 40l xa xa = xa Xb
g 40 xa <a § 40 b va xa
2 xa = an
Bt {_xa xa S
30 301 /
§ T % ya ya A
z ya 2 za
< ya a <
<20} va 3 220}
o =
I# JE]
&1 10f 4T 10 F
1= =
0 . . . 0 . . .
T3 T4 T5 T6 T3 T4 TS5 T6
4bH Treatment 4 Treatment
] 5+ 2% Tuber O - % Aboveground M ¢ 7 Root

2 HERTIDRERE M FAMANRAR. B HSENME
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