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Study on Soil Testing and Fertilizer Recommendation of Potato in Changde City
WANG Suhua, YANG Dan, WAN Guoan, LI Shuju*, DUAN Hui

( Changde Academy of Agriculture and Forestry Sciences, Changde, Hunan 415000, China )

Abstract: The experiment of fertilizer effect in a '3414' design was carried out in Pinghu District of Changde City, using

the local main variety 'Xingjia 2' as the experimental material, in order to improve the fertilizer utilization efficiency, reduce
the production cost and environmental pollution in potato production. The mathematical model of the optimal yields of
potatoes and the application rates of N, P and K was established, and the rational fertilization ratio of potatoes was
calculated according to the production-input ratio. Nitrogen fertilizer played a decisive role in plant growth when the

contents of phosphorus and potassium in soil were high. Nitrogen application rate was significantly positively correlated to
SPAD value and plant height, and high significantly positively correlated to tuber yield per plant and tuber weight. The
recommended fertilization rates of N, P and K for potato under current soil fertility conditions are 11.0, 4.1 and 8.0 kg/667m?,
respectively, with the optimum fertilization rates of N, P and K being 1: 0.37: 0.73.
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Table 1 Field plant morphological traits under different treatments

AbFR (%) RS SPAD & Pk (em) 251 (mm)
Treatment Emergency percentage Leaf color SPAD value Plant height Stem diameter
NoPoK, 100.0 B 34.7 28.8 8.2
NoP.K; 100.0 CiES 28.3 25.6 8.1
N,P.K, 100.0 sk 319 51.4 115
NoP.K, 100.0 4k 40.6 58.9 11.6
N.PK, 100.0 £ 39.1 63.3 11.2
NaP:K, 100.0 o 44.4 58.9 11.1
NaP:K; 100.0 5 44.3 60.8 11.9
N2P2K, 100.0 Rk 44.5 62.2 11.7
N>P.K, 100.0 ek 447 61.0 11.9
NaP:K, 100.0 £ 38.8 61.2 11.9
NiP2K; 100.0 R 45.0 60.1 11.4
NP K, 100.0 sk 323 57.8 10.1
N/P.K, 100.0 B2 39.9 55.5 11.9
N:P K, 100.0 RER 46.1 59.3 10.8

F2 ABMERAES5DRZHEMER. RELFER. REERAEXESH
Table 2 Correlation analyses of field characters, economic characters, quality characters of

potato under different N, P and K application rates

HHICFR KL SPADfi B vl FpkpEE PEE KT [IEE &S 9 E N
Correlation SPAD Plant Stem Tuber yield Tuber Plot Marketable tuber Tuber starch
coefficient value height diameter per plant weight yield percentage content
=

Hﬁﬁl‘ﬂi . 0.94' 0.89° 0.75 0.97" 0.98" 091" -0.57 0.38

N application rate

Eﬁ@l&i . 0.79 0.08 0.28 -0.82 -0.27 -0.89° 0.15 0.78

P apph(:all()n rate

WS & -0.78 -0.47 -0.07 -0.93 -0.29 -0.62 0.55 0.71

K application rate

TE: SRR R, R B .

Note: * indicates significance; ** indicates high significance.

NoPoKo, /N 58 23.2 kg/16.5m, ¥ CKI™  97.9%, (HEFAK(FES),

45.0%, AbFEN.PKo/NX AP i m, i 48.5 kg/ FARRHZE T SR A B E IEARE, St
16.5m°, # CKH™ 15.0% . ALFENPKFhh B AHCHERIAS B EAKF, SR & e, f
i, 9 90.0%, AbFENPK, B & B i m, o EHHESARNREE A, SiEme . it
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Table 3 Tuber traits, yields and starch contents of potato under different treatments
fhg HRRPCE R (k) (o) IR PraT i 7= 3(%) TR (%) HEETER & (%)
Treatment Tuber yield Tuber (kg/16.5m") (kg/667m*) Compared to Marketable Tuber starch
per plant (g/plant) weight Plot yield Equivalent yield control tuber percentage content
NoPoKo 275.0 74.3 23.2+0.8f 936 -45.0 90.0 12.0
NoP-K, 178.5 68.7 179+1.0¢g 724 =57.5 94.7 12.4
N,P.K, 343.0 85.8 390=x1.1e 1575 =75 93.9 12.9
NoPoK, 472.0 104.9 463 + 1.7 ab 1870 9.8 95.7 9.5
N.P K, 390.0 88.6 45.2 + 0.8 abc 1826 7.2 94.6 10.2
N>P.K, 385.5 94.6 42.1 £ 1.6 cde 1703 - 91.2 10.3
N,P:K, 382.5 98.1 43.1 £3.0 bed 1744 2.4 97.9 11.7
N.P-K, 421.0 91.5 485+0.7a 1959 15.0 90.5 11.7
N.P:K, 411.0 97.9 482 +0.6a 1947 14.3 93.7 10.5
N>P,K; 387.0 90.0 39.1£32e 1582 -7.1 93.7 13.1
N;P,K, 470.0 102.2 48.2+03a 1950 14.5 93.4 12.7
NP K, 426.0 90.6 40.7 + 1.3 de 1 644 =35 92.7 12.7
N.P:K, 355.5 75.6 414 +1.0de 1672 -1.8 91.0 14.3
N>P /K, 365.0 98.6 43.4 + 0.8 bed 1756 3.1 93.4 14.0

T AR R A ARF/NG FREFORTE 0.05 KV 25 B % . R LSD Jy kb7 ko34

Note: Treatment means with different small letter(s) indicate significant difference at 0.05 level as tested using LSD method.
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Table 4 Analyses of variance and fertilization strategies for fertilizer effect equations

EEN Jiti AL g A% o
NEARR 5 R p v N P,0s K0 (JT/667m?) (JL/667m?) Value t
.05 alue to
Fertilizer effect equation 00 (kg/667m*)  (kg/667m?) (kg/667m*) Output value  Fertilizer cost \rati
(Yuan/667m®)  (Yuan/667m?) o0
- - - - 0 0 0 1873 0 -
Y = 938.7 + 69.2N - 6.0N*+
79.6P - 2.9P*+ 474K - 1.0K+ 098 2050  0.005 12.0 32 15.9 3760 148 12.7
12.1NP + 2.4NK - 12.9PK
Y=-6.05N"+ 166.88N + 76571  0.96 11.50  0.204 13.6 5.0 15.0 3832 155 12.6
Y=340P-4558P + 18824 0.83 248  0.409 10.0 6.9 15.0 3460 146 10.8
Y=-049K'-742K+19769 094  7.77  0.246 10.0 5.0 0 3954 57 36.8
bl
=
&
8 & N-yield
2
- B P-yield
i ’
i A K-yield
700 w . 1 :
0 5 10 20 25

i i (kg/667m?) Fertilization rate

E1 &, BHnsREEAEX = EH RN

Figure 1 Effects of nitrogen, phosphorus and potassium application rates on yields
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