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Effects of Fertilization on Dry Matter and Nutrient Uptake of
Potato Under Dry Farming System
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Abstract: Dry matter accumulation and N, P, K contents at various growth stages were measured in a plant and
different organs of field grown potatoes treated with various combinations of N, P, K fertilization in the arid and semi-arid
area of Ningxia Province to understand the patterns of nutrient absorption and dry matter accumulation. In the whole
growth period, potato dry matter accumulation followed a "slow-fast-slow-fast-slow" pattern. Dry matter accumulation of
each organ was tuber > leaf > stem > rhizome > root. Dry matter accumulation of a plant for each treatment was N.P.K,
(14-6-7 kg/667m?) > organic fertilizer (2 t/667m?) > N,P.K, (14-6-0 kg/667m?) > N.P.K, (14-0-7 kg/667m?*) > NoP-K, (0-6-7 kg/
667m?) > NoP,K, (0-0-0 kg/667m?). Dry matter accumulation of potato under different treatments all followed an "S" curve,
and accorded with "Logical" growth equation. Requirement of nitrogen (N), phosphorus (P.Os) and potassium (K.O) for
production of 1 000 kg of potato tubers were 3.89-6.67, 1.40-1.55 and 6.89-10.83 kg, respectively, and N:P,0s:K,O was
1:0.30:1.61.
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Table 1 Main physical and chemical properties of tested soil

+Z(em) 2% (gkg)  LEBi(gke) A (mgke) HAEWE (mgke) AP (gke) AR (mg/ke) pH 43k (g/kg)
Solum Total N Total P Available K Available P Organic matter Available N (soil : water=5:1)  Total salt
0~30 1.15 0.32 2153 7.70 9.88 333 9.27 0.44
30~60 0.77 0.29 146.0 2.93 5.19 19.6 9.19 0.51

1.2 Rt

K HH 3414738 St ik g ot ik 6 A~k
B, BPAREE 1(NPK,) : (0-0-0 kg/667m*) ; AbHf2
(NP.K>) : (0-6-7 kg/667m?) ; Ab H 3 (N,PK,) -
(14-0-7 kg/667m*) ; AbFH4(N.P.K,) : (14-6-0 kg/
667m*) ; AbFE5(N,PK,) : (14-6-7 kg/667m’*) ; Ab
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5281047, /NXRIAE 220 Bk, Fiie 25 15 3 284 B/
667m*, T+ 120 kg/667m’, 20144E5 H 4 H |
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Figure 1 Dry matter accumulation trends of different
organs and individual plants of potato under different

fertilization treatments
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Table 2 Whole—plant dry matter accumulation simulation equations of potato under different fertilization treatments

Jb3 i LIPS
Treatment Simulation model Correlation coefficient
NoPoKo Y =117.26/(1 + 56.70e %) 0.989 5
NoP.K, Y =170.60/(1 +29.03¢*"*) 0.990 9
N>PoK, Y =183.28/(1 + 154.36e ™) 0.994 9
N>P>K, Y =189.81/(1 +44.01e ™) 0.993 6
N,P.K, Y =220.20/(1 +59.31e ™) 0.995 9
HHLIE Organic fertilizer Y =278.79/(1 + 59.13e ") 0.973 0
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Figure 2 Whole-plant dry matter accumulation
simulating curves of potato under different

fertilization treatments
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accumulation of potato under different
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Table 3 Requirement of nitrogen, phosphorus and potassium for potato tuber under different treatments

AbFE Treatment N(kg/1 000kg) P,05(kg/1 000kg) K,0(kg/1 000kg) N:P,05:K,0
NoPoKo 4.01 1.40 6.91 1:0.35:1.72
NoP.K: 3.89 1.55 6.89 1:0.40:1.77
NoPK, 6.67 1.42 7.65 1:021:1.15
N,PK, 5.76 1.50 8.33 1:0.26:1.45
N>P.K, 6.08 1.42 10.83 1:023:1.78
AHHUIE Organic fertilizer 4.18 1.48 7.45 1:0.35:1.78
SF-45 Average 5.10 1.46 8.01 1:0.30:1.61
3 W % 1.55 F16.89 ~ 10.83 kg, 4771 000 kg Th44 B 2L fir
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