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Effect of Formula Fertilization by Soil Testing on Yield of Potato

(Solanum tuberosum L.) in North Cold Region
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Abstract: In order to explore the formula fertilization by soil testing technique adaptable to the cultivation conditions in

north cold region, the effect of fertilization pattern constituted according to different parameters on the yield and economical

benefit were compared. According to the data obtained from “3414” test, the fertilization patterns were achieved by soil

available nutrient correlation coefficient, land fertility subtraction method and unary quadratic equation with one unknown

number fitting by regression equation, respectively. The comparing experiment showed that by the best fertilization pattern
constituted by regression equation, via the equations (N): Y = 25400.7 + 166.5 N-0.35 N* (R*= 0.958), (P): Y = 35669.7 +
181.7 P-2.2 P? (R* = 0.948), and (K): Y = 32714.5+107.2 K-0.4 K* (R* = 0.997), the yield and economical benefit were,

respectively, 7.8% and 2 138 CNY/hm? higher than the local general fertilization pattern. So unary quadratic equation with

one unknown number was much more suitable for potato production in north cold region..
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Table 1 Dosage of fertilizer in “3414” experiment

AP S JAEAKF

Treatment code Level of fertilization

ons KgO N : P205 : Kzo

1 NoPoKo 0 0 0 _

2 NoP-K, 0 50 160 1.25.8

3 N.P.K, 50 50 160 1.1.32

4 N.PoK, 100 0 160 1:.0:1.6

5 N.P/K, 100 25 160 1.025:1.6
6 N.P.K, 100 50 160 1.05:1.6
7 N.P:K, 100 75 160 1.0.75.1.6
8 N.P:K, 100 50 0 1.05:0

9 N.P.K; 100 50 80 1.05:0.8
10 N.P.K, 100 50 240 1.05.24
11 N;P.K, 150 50 160 1.033:1.07
12 N.P K, 50 25 160 1.05:3.2
13 N/PK, 50 50 80 1.1:16

14 N.P/K; 100 25 80 1.0.25:08

Jiti N 100 kg, P,0s 50 kg, K.O 160 kg, Fiit®5E H
BN 66 660Kk, 17HE S5 em, 7WHE30 em, £5AbFE
L RAE40%MEEAE, 40% BT HLEAE, 2093075 Wit
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Table 2 Dosage of fertilizer (kg/ha) and proportion of different fertilization patterns

AL Treatment N P:0; K:0 N:P,0s: K:0
HHUEAL General fertilization 100 50 160 1:0.5:1.6
1 1F %% Soil available nutrient correlation coefficient method 45 0 90 1:0:2
1S3 220835 T Land fertility subtraction method T 105 206 234 1:2:23
i1 /3220835 T Land fertility subtraction method TT 105 103 234 1:1:23
[B]J5 )5 FE7% Regression equation method 238 41 134 1:0.2:0.6
251 Blank control 0 0 0 -
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Table 3 Yield of fresh potato of “3414”experiment

pisziEracy JHE K- B 4 (B {E+SE) (kg/hm’)
Treatment Level of fertiliza- Yield of fresh potato
code tion (mean =+ SE)
1 NoPoKo 21749.5 £1070.0 d
2 NoP2K; 29382.0 + 1988.0 ¢
3 N,P.K, 31216.2 £994.3 ¢
4 N>PoK, 35822.2 + 1946.8 be
5 NoPiK: 38404.0 + 1825.7 ab
6 N.P:K; 39810.0 + 1457.7 ab
7 NoPsK, 36989.9 +2039.5 b
8 N>P2Ko 32775.8 £ 1250.9 bhe
9 NoPK, 38545.5 £2555.1 ab
10 N.P,K; 35345.5 £ 837.1 be
11 N:PK; 42181.8 +1832.6a
12 NP K, 28355.6 +2443.0 ¢
13 N,P.K, 30262.6 £ 1174.3 ¢
14 N.P K, 35701.0 + 730.1 be

e ZPlE SR A TR 2 7 B (P = 0.05),
Note: Different letters in the same column mean significant differ-

ence (SPSS, One—Way ANOVA: LSD Test, P = 0.05).
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Table 4 Nutrient content of tuber, stem and leaf, and yield of per unit area
P F0 o5t (%) EMFRI i (%)
G K Nutrient content of tuber Nutrient content of stem and leaf HZETH (kg/hm?)  ZEMTH (kg/hm?)
Fertilizati Dry weight Dry weight
eritzation A 1073 B A 1073 By of tuber of stem and leaf
Nitrogen ~ Phosphorus Potassium Nitrogen Phosphorus Potassium
NoP.K, 1.88 0.43 2.41 1.95 0.43 1.28 7758.0 832.5
N.PoK, 1.89 0.46 2.32 2.09 0.59 1.13 9456.0 984.0
N.P.K, 1.88 0.45 2.34 1.96 0.49 1.19 10510.5 1087.5
N.P.K, 1.89 0.45 2.31 2.18 0.49 1.09 8652.0 898.5
RS5 ITEERFSLE, RE EMHFSEE
Table 5 Available nutrient content of soil and nutrient content in tuber, stem and leaf
i H ltem . Nitrogen fif Phosphorus 7l Potassium

BRI & i (mg/kg) Available nutrient content of soil 138.2 41.5 222.3
LA B ZESE S8 B (mg/kg) Nutrient content of potato tuber 18.8 4.5 23.4
ILEA BRI FE O i (mg/kg) Nutrient content of potato stem and leaf 19.5 59 10.9
B X H 5T 5 (kg/hm?) Dry weight of tuber in no nurtrition applied plots 7758.0 9456.0 8652.0
BRZEX 2T (kg/hm’) Dry weight of stem and leaf in no nurtrition applied plots 831.8 984.5 898.5

T RPPEESR SR AR R Tt 4 LK NoPaK,

CHIUIGAL ) IE AL

Note: Tuber nutrient content and stem and leaf nutrient content of the table is fertilization N,P,K; (conventional fertilization) measured values of

Table 4.
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Table 6 Yield and economical benefit under different fertilization patterns

Jr R R E I € B UL A
4ham (¥J{E+SE) (%) (I £SE) (CNY/hm?)
Treat ) . (kg/hm®) Percent of increased (CNY/hm*) Increased economical
reatmen Yield yield than general Economical benefit benefit than general
(mean + SE) fertilization (mean +SE) fertilization
HHUENE General fertilization 26784.6+357.5¢ 0 30279.5+£429.1b 0
I Z 502 Soil available nutrient correlation coefficient method 22610.3+503.0d -15.6 26288.3+603.6d -3991.2
Hi7125083%:1 Land fertility subtraction method 1 26767.5+135.6¢ -0.1 28854.0+162.7¢ —-1425.5
HuF125083%: 11 Land fertility subtraction method 11 27853.0+122.3b 4.0 30717.6+146.7b 438.1
E]EEErS Regression equation method 28868.4+162.0a 7.8 32417.1+194.4a 2137.6
%511 Blank control 19581.2+74.0e -26.9 23497.4+88.8¢ -6782.1

TE: UGS = RS x s - IRLRAS, JRE . SRR k. GRERER . DEEMIEIIHN 2.0, 3.3, 3.6 FI1.2 Jike. [FIFIAIRT
BRI B # (P=0.05).

Notes: Benefit = Yield of potatoxprice — cost of fertilizer. The price of carbamide, diammonium phosphate, potassium sulfate and potato was 2.0,
3.3, 3.6 and 1.2 CNY/kg, respectively. Different letters in the same column mean the differences were significant (SPSS, One—Way ANOVA : LSD Test,
P =0.05).
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