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Table I Levels and codes of the experimental factors
ekt JARAKSF (kg/hm?)
0 1 2 3

N 0 22.50 45.00 67.50

P,0s 0 33.75 67.50 101.25

K,0 0 67.50 135.00 202.5

x2 HWRAE
Table 2 Fertilizer application program

ARBE KRB N P,0s K0 S
(kg/hm?®)  (kg/hm?)  (kg/hm?®)  (kg/hm?)
1 NoPoKo 0 0 0 2 182.60
2 NoP2K, 0 67.50 135.00 2202.06
3 N P2K, 22.50 67.50 135.00 2 728.81
4 N2PoK, 45.00 0 135.00 2767.09
5 N2P K, 45.00 33.75 135.00 2875.79
6 N,P2K, 45.00 67.50 135.00 2790.21
7 N,P;K, 45.00 101.25 135.00 2 835.31
8 N2P2Kg 45.00 67.50 0 2529.62
9 N,PoK; 45.00 67.50 67.50 2 708.05
10 N2P2K; 45.00 67.50 202.50 2565.93
11 N;P2K, 67.50 67.50 135.00 2 881.36
12 NPK, 22.50 33.75 135.00 2 720.69
13 N P2K; 22.50 67.50 67.50 2719.04
14 N.P K, 45.00 33.75 67.50 2987.12
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IV
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B RO I I o RO R B N N IEROY, >
K AERN >P AERENY .
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Fig. 1 Effect curves of single-factor fertilizer
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Fig.2 Response surface of interaction effects between two factors
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Table 3 Abundance/deficiency index and fertility contribution ratios of soil

ESES AEEL AR SRS AE EEE TR
(%) (%) (%) (%)

N NoPK,  78.92 1.544 2.5 61.76

P NoPgK, 9917 0.429 0.265 161.89
K NoPKo  90.66 1.28 1.81 70.72

AL B 5 S0 DX R0 i FH g A [] S BOBO AN A% A — 3L
DA AR DX Rt N AN ], A A e v B 1) L S R Al
NI DTiR A BAG L, AR A 7 R AR SR 43 1
WE SRS S0, U A AN R, A
WA MILAARER 2, 4 A1 8 [5Gl NL Py K &2
BRULES M H BB N Py K & U075 3 - Ll
HE R DTk (R 3), N A K R STHRE 235900 61.76%
A1 70.72%, 1 P I TTRRAIL S| 161.89%. UL, +IE
TR TR P T E ] RE T EUS A BE 1 R b
FIIRTCE, MRS TR0 R T
2.5 FEAHMERRML 1L 5 RRYIER

AR J5 0 7= 12t 55 ERL N (1 [ A AR, Ol T 3k AS
MRS MRS R, SRR oy At
TGN R ARFMEHN (0<r<3), &
WHHERL AR TR 4 =64 BHETR K
X 64 ANHELR(E—E I IRGE T AR, e i
>2500 kg/hm® (147 35 D75, HIRS i L3k 4.
B 4 w50, BR8P R >2 500 kg/hm? 1) N AR AR 3
KT EEAMAGLE 2 KPR 3 KT, Wi N & (N) 4
45~67.5 kg/hm?*; P JEAEFEKP-20 40 LB 4T KR4
HAKEFEAATE 1 KFER 2 KF, Bl K & (K,0)
N 67.5~135 kg/hm?,
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% 4 PFEKXTF 2500 kg/hm’ B 35 MHEH
ELENENMES S
Table 4 Frequency distribution of variable values in 35 schemes

and output values higher than 2 500 kg/hm®

K N P . K e
U R (%) WE R (%) KB R (%)
0 0 0 9 25.71 7 20
1 10 28.57 9 2571 12 3429
2 13 37.14 9 2571 12 34.29
3 12 3429 8 22.87 4 11.42

VAR K e >2 500 kg/hm® 19 35 AR
F T IR B R, AT S HU X )4
i ERPNTE 5. R S w51, K AR KOS B Wi N
4 40.08 ~ 52.49 kg/hm?, jifi P 4 36.19 ~ 62.19
kg/hm?, JEK 4 70.73 ~114.41 kg/hm*. "] ., N, P,
K AE (3t P B9 5 T A [ e AN AR 1, T AR 4 -3 11
FERAE 7 AT IS

* 5 MEBMLAE

Table 5 Optimal fertilizer application scheme

EES PUIECEIE G TR 95% K53 A DX ]
FRR ERR
N 46.29 3.05 40.08 5249
P jit 49.19 6.39 36.19 62.19
Kt 92.56 10.75 70.73 114.41
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Fertilization Model of N, P, K Fertilizers and Production in Filled Flue-cured Tobacco

YIN Peng-da', ZHU Wen-xu', ZHAO Li-na', JIAO Yu-sheng’, ZHAO Guang-wei’, SUN Guang-yu'
(1College of Life Science, Northeast Forestry University, Harbin 150040, China;

2 China Tobacco Northeast Agricultural Experimental Station, Mudanjiang, Heilongjiang 157011, China)

Abstract:  This study was conducted through orthogonal regression of field experiment by taking filled flue-cured tobacco variety "Longjiang
911" as the test materials, the regression effect of model was established between Nitrogen, Phosphorus and Potassium (NPK) fertilizers and
flue-cured tobacco production. The various factors and interactions were analyzed, the contribution ratios and abundance/deficiency index of soil
fertility were calculated and the Northeast Flue-cured Tobacco optimal fertilization program was established. The results showed that: production
increased with the increase of nitrogen; production increased and then decreased with the increase of potassium; but phosphorus effect on tobacco
production was not obvious; the synergistic and antagonistic effects between nitrogen and phosphorus, nitrogen and potassium, phosphorus and
potassium were shown in the lower and higher range, respectively. The optimal fertilization model for the basis of the proposed tobacco fertilizer was:
pure N 40.08 - 52.49 kg/hm?, P,0536.19 - 62.19 kg/hm?, K,0 70.73 - 114.41 kg/hm?,

Key words:  Flue-cured tobacco, Production, Fertilizers, Fertilization model



