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17, 5 H 22 HEA&M . AR5 Ao 200 87, Al 115
MWL, pH {4 7.09£0.082, HHLFE A (12.07+
1.42) gkg, A% A (791.2454.8) mgkg, =N
(494.3+66.6) mg/kg, 4=k (26.81+3.36) g/kg, Ml
BN (76.16+£4.16) mg/kg, HAE N (33.12+2.06) mg/kg,
HAEN N (76.03+4.50) mg/kg. 5% T 4R Er 40 om,
O HAE 50cm, FE A% 45 cm. BRI+ 35 kg.
RN 110 78, MFEBAR L BYEET . BT 24 AN b EE AR
WEERY 4 Z, TR ARG N 25 % 36 AL
FER), DL 25 5% 3R, Ji'5 8 26 & 36 IALFEA
PR ER . W HTHEACE N KNOs (#7460 KoSO, (43
Frét). KHPO, (3#iél). NaH,PO42H,0 (43 #74l),
il (5% 30%), Horh 70%fF AT HE S, 30%f1 i
JilL,

F1 AXAESEARHEKEREXE
Tablel Zerolevel and range of different factorsin potted

experiment
SES N/g P.0Os5/g K20lg H,0/%
KT 4 6 12 70
BB K 2 3 6 15
B 8 12 24 100
R 0 0 0 40

F2 ZTREVIFEFESRITAR
Table2 Design of quadric circum-regression

29 0 0 0 0 4 6 12 70
30 0 0 0 0 4 6 12 70
31 0 0 0 0 4 6 12 70
32 0 0 0 0 4 6 12 70
33 0 0 0 0 4 6 12 70
34 0 0 0 0 4 6 12 70
35 0 0 0 0 4 6 12 70
36 0 0 0 0 4 6 12 70

it K20 AR kA

R N P K HO ﬁ%g“ It /PQZOS 5 B
1 1 1 1 1 s 9 18 85
2 1 1 1 1 6 9 18 55
3 1 1 1 1 6 9 85
4 1 1 1 1 6 9 55
5 1 1 1 1 6 3 18 85
6 1 -1 1 -1 6 3 18 55
7 1 1 1 1 6 3 85
8 1 -1 -1 -1 6 3 55
9 1 1 1 1 2 9 18 85
0 1 1 1 a1 2 9 18 55
1 1 1 a1 1 2 9 85
2 1 1 a1 a1 2 9 55
B3 1 1 1 1 2 3 18 85
4 1 1 1 a1 2 3 18 55
5 1 1 a1 1 2 3 85
6 1 1 a1 a1 2 3 55
7 2 0 0 0 0 6 12 70
8 2 0 0 0 8 6 12 70
9 0o 2 0 0 4 0 12 70
20 0 2 o0 0 4 12 12 70
22 0 0 2 0 4 6 0 70
2 0 0 2 0 4 6 24 70
2 0 0 o0 -2 4 6 12 40
2 0 0 0 2 4 6 12 100
% 0 0 0 0 4 6 12 70
% 0 0 0 0 4 6 12 70
27 0 0 o0 o0 4 6 12 70
2 0 0 0 0 4 6 12 70

1.2 KHERIE

TR0 TR 53 % ()AL SR 20 BT (R il B IR, ol
BRI 3 AT S K7 TE LB s A AR5 X, SR IE
REVAE T, R B B3 AMEE, BANRERE S
AR o NIRRT K 4% N D POs 1 KO 4 1t
1.5 1 3 [MLLEIRIL, & KR A X AR A4 it
JEJT WA 3 3k 4.

TR T 2006 AR R A8 7 Pk EL G bl N aEA T, R
s R 87, R N ke L, T R Y
HELH 0~20 cm L2113, 1S pH {E 4 7.05+0.23,
AHUR N (12.89+£3.40) g/kg, 4=% N (885.4+46.8) mg/kg,
4=t ol (456.5+80.0) mg/kg, 44 (23.81+2.67) g/kg,
T A (84.67+4.09) mg/kg, MM (19.54+3.06) mg/kg,
AN (47.9427.35) mg/kg. IXEHLEIAN 0.22 hm?,
36 MK, APNXIERY 55 m?, BT SCK T i
1A /S 5 A ol 3 € = e o WO G~ W 77 S o U
10% : 10% : 20%)- fig# (&% 30%). Ca (HyPO,) »-H,0
(%5 P,0512%) . K,S0, (7% K,0 50%) . KNO3 (5% 13%,
K 045%), Hrp 70% A 3R, 30%E A IENE.

#3 KHREZREZRAHEKFERXIE
Table3 Zerolevel and range of different factorsin field

experiment
* N/kg * hm P0s/kg » hm?  K,O/kg » hm?
Hh i) AT 450 67.50 135.0
K 225 3375 67.5
RBR 90 135 270
TRR 0 0 0

x4 REVIREBEERITAR
Table4 Design of quadric circum-regression

i i
iy N P /kg]ﬂ- r':lm'2 /Eg -Pﬁ'z /kﬁé -Kﬁn?'z
1 1 1 1 67.5 101.25 202.5
2 1 1 1 67.5 101.25 202.5
3 1 1 -1 67.5 101.25 67.5
4 1 1 -1 67.5 101.25 67.5
5 1 -1 1 67.5 33.75 202.5
6 1 -1 1 67.5 3375 202.5
7 1 -1 -1 67.5 33.75 67.5
8 1 -1 -1 67.5 33.75 67.5
9 -1 1 1 225 101.25 202.5
10 -1 1 1 225 101.25 202.5
1 -1 1 -1 225 101.25 67.5
12 -1 1 -1 225 101.25 67.5

BTR
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il il
it#s N P K mﬁ%f ﬁ%ﬁzlgﬁ%
13 -1 -1 1 225 3375 202.5
14 -1 -1 1 25 3375 202.5
15 -1 -1 -1 225 3375 67.5
16 -1 -1 -1 25 3375 67.5
17 -2 0 0 0 67.50 135
18 2 0 0 90 67.50 135
19 0 -2 0 45 0 135
20 0 2 0 45 135 135
21 0 0 -2 45 67.50 0
22 0 0 2 45 67.50 270
23 0 0 0 45 67.50 135
24 0 0 0 45 67.50 135
25 0 0 0 45 67.50 135
26 0 0 0 45 67.50 135
27 0 0 0 45 67.50 135
28 0 0 0 45 67.50 135
29 0 0 0 45 67.50 135
30 0 0 0 45 67.50 135
31 0 0 0 45 67.50 135
32 0 0 0 45 67.50 135
33 0 0 0 45 67.50 135
34 0 0 0 45 67.50 135
35 0 0 0 45 67.50 135
36 0 0 0 45 67.50 135

1.3 MEFHZ*

AR L SR FOSS Kjeltec 2300 42 [ 8 5E
BN E, [BICR A 99.27%; -4 KR 4. 48
% E R H %2 ) VISTA-MPX CCD  Simultaneous
ICP-OES (4> BL LA B 1A R S el e s AKMEER
FHBl A Bl 2, 3408 H 0.5 mol/L NaHCO3 3352,
TS CRREARIUE I, A WU T AR IR A k-
R GEIe, pH A BAENE, HHEES KR
e,

1.4 RGBS S
] DPS K EXCEL AT R I Ge vt 5504

2 HR5HH

2.1 BRKEZIGIER AYFE ST
DL R Z I BT 2007, LA AT A
i B, K 4 R+ 5P ER SRR
Yp=0.25380+0.11404N+0.00442P+0.01346K+
1.87019W-0.01599N+0.00234P?+0.00027K >~
1.29815W*+0.00202NP-0.00146NK+0.12958NW
+0.00094PK +0.00139PW+0.01694KW &)
K Y BRI, J0; No Po K——HpRaliz .
P,0s. KO [t &, g; W—— 13X & KE, %.
FRIGRD], FraEt i i Ye 10 5% /KF p=0.0015, ik
W B 2K, EAHE A% R=0.8591, Durbin-Watson 4t i1
H d=2.3449, Hk 2, UHIZBRILG L. W5
SEIIE = T = PS R 1V & TS R e @ % € s il
He, U0 R BRI SR S KRR AT AN IE Y

M, AR T s TR A A T R BEAL A 5 A
JEDA 7 1) — R IEAR s g 1A R 2% 1 v Py
P MR A T LA e MR 7
2.2 HETFHFKFE SR FHESH
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Fig.1 Broken line graph of single-factor
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H— R BERIK 73 A BEAHEE , IEZK 2 R R AL
HE AN R I & A E R, RIS E A7 AR P R i
HHERRFEDUER .. B 2 75 b A B e A K 5
V) P V9 D] 25 A E 80 T T Pl o M 2 AR AR 6 e At
AL T AT (L 220, PRk Ut H = 8
IR eI 5 A7 0T R R, SRS K
IIAER N T REER 4 g RAPAE D R AR, fEtA R
KTRiRE 4 g BAFTERSPUER . MR AL T 22 K
SV, H AR B K R AR K <80% (LI 2b), i
S e R L ARG AR G s A N, e R
IKIAFAEE PR R HEAE T s B 5 AR 2 Ak
>80%, {1 A it e 1K 3 It 4 0, (EL R b AR
TR BB IR, WK R BUE R . MR
HE AR AE AL T 22 K, H A3 A & AR kR 6
<80%IN (UL 2¢), i il B 2 R L 3B AHDG) /K R (1 14
o, PEENE N, ULHIEK RAEEE P RS R E s g
AN B 7K 2 2R a0 v > 80%, 7= {1 15 45 e 1 1 444 o 1
Bon, AHREA A A K R N kb, K R
WA FEHUE

VB IEAN IR AR RS KR AT ROK, B E
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MR/ T

HURR P/ 0T

HBki=(i/ 7T

e EUETAS LA

HAREROK T 4 g I, 7RI AR (0 g, {RLBE
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Fig.2 Response surface of interaction effects between two factors

2.4 REMMUAR
XFPTEESLIA . B B KA S E LR
Tt R AMFARZT, PElmsLr, Bk
SR KAE A7 R AR, SRl TR 2 1 85 K
EAPCEAN PR AR, B SCbr DL BE R AR HAR,
PRI AN SR T SR B KA R 7 iR A2, 1 PR ALK 23 A
7 AT R ARAR T o ) F R R ) AT AR
oriT, FEAARK AR (KT 2.00 LT 242 TR,
FOPR I AT WA 50 A S FTLLA Y, SR hAEiR ™
fHR T 2.00 T RNEAE B AIK 73 Ak BE KP4 32 293

ALE O KA 2 K, Rt N BEbk 4~8 g4k, +
AN K F S 70%~100%; il A Ak B 7 S A A A 2
IKCEHS EBEAGLE 1 AKFER 2 K, BljtikE (P,0s) N
Rk 9~129, MiffE (K,0) Mtk 18~24 9.

THE 2800 TP R = K T 2.00 TG 242 AN TR
HANR T BB B bR, FEREAT S B0 X Al
i, GRBTE 6. IR 6 A, 7RI E B A AU it
FHE N EiRE (4.85~5.45) g 4%, JtiffiE (P,0s) M
¥k 7.68~8.64g, it (K,0) MEikk 16.17~17.95g,
T KR 75.8%~80.5%.
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Table5 Frequency distribution of variable valuesin 242 schemes
and output values larger than 2.00 Yuan
KT AN B BEIE BR IR Bk K B

X1 1% X2 1% X3 1% X4 1%

12 4% 19 785 12 49 18 744
36 14.88 27 11.16 24 9.92 36 14.88
60 24.79 43 17.77 45 18.60 53 21.90
69 2851 67 2769 70 2893 67  27.69
65 2686 8 3554 91 3760 68 2810
TE: X1, X2, X3, X4 /MR 242 ATENEL B W EOKY B FES
KV BT EA

N P O AR

*6 MRMEHLFE
Table6 Optimum fertilizer application scheme

95%I1) 73 AT [X.[11]

ESES IASE bRER
TR sl
g 5.15 0.15 485 5.45
T He/g 8.16 0.25 7.68 8.64
il als) 17.06 0.45 16.17 17.95
TIEARRS K F 1% 78.10 1.20 75.80 80.50

2.5 TIEEHRNAE S BITTRLE

S REY R SRR T ) DR R (T A AR
DG A DX T HCA5H P 7= B R i LA it A DX T B A3 ) 7
BRI . P ERE ) XIS RO, b BRI R
FRARE, TS WX ORI RS, 7k
A b DX it A AN [, R A8 A R X EA 11 7
FEAE A A BEVEH ST A4S 0 T SR ) Dk R A B AT AT L
k. DRI, ASHFY A 3R AR o TR 2 A DAAN it 5 A
JIEARR B R 56 DX T 7= e v B A IR R 7 43 A
Ty DA AR P A SR o IR 3 S O o RO
BRI Ay, MR 2 7 o B R 20 T 360 T 7 e (R b v A — BT,
BT UL % 7 v v S - S L Al o Tk R B ) A
PEo DAASTZUIE DR % 5 Rk (1 S B B it AN X %
Je JOR R R At A I X i A T B gl
DU SRS R, e E. SRR %
FERBAE S b BB G DTSR (W 7)o KM FE
MEEEN 2.5%, O E AR A LA 319 A
FESH I IE LR, W& 5 T UE L, R e
TR DIRR R B, 3ok 69.54%. 56.86%, £
PIDTIRRIRAE, N 25.97%.
F 71 TEEMEADPRBENEEENRSE S ENTEME

Table7 Contribution ratios of soil N, P, K contentsto N, P, K
contents of cured tobacco leaves

B5F it ft/g JHNTFR53 5 % EEA/% STk %
A NO-P6-K 12 1.739+0.054 2.500 69.54
W PO-N4- K12 0.151+0.003 0.265 56.86
o K0-N4-P6 0.470+0.074 1.810 25.97

W: NO-P6-K12 FoRAHiE AL, Jiti 6g WEAC, i 12g #AC, FIH; vimkd=
ANt BRI 5 43 i
FUNERIEY

x100%

2.6 Hi@MEEMERBEENENITE

H T - S Ak A g e A () BN, A DL P
W, XA P I HEAE AT ok T AR KR R A . AR S
T I - LA I g 1) DT R AR A SRR AT ) 1 A e 4
s 5t IS 55 T) ) Py, o AR A S A 28 A AR A it A
B B A KT B R N B L R
JEJ A A AL D . HARTF I RN MR iE
LR R B = A B A/ - SRS A R g P %R 0 ()
TR, THHLE R LR 8. MR T UG H A HEHIE B
FR s B A L N & 4 i o 15.92~17.89 g, 17.80~
20.03 g, 21.84~24.25 g, TR E A= Hp AR ER R T E 5
A LI, %2100 05 m Al 1.2 m, ISR
ZyppAE 16500 B, PRI T SREAS AR it R e 1 S A
A3 591y 262.7~295.2 kg/hm?, 293.8~330.5 kg/hn?,
360.4~400.1 kg/hm?.

*8 MiXMMEEMDEHERLE (BFELIREMENH
HAEEMMERE)
Table8 Optimized total supply of N, P, K for tested variety
(including supplying amounts and application rate of basic fertility)

TEMOE LB LN B TR UE B B (N e kgrhm?
LS B R B
% 1592 17.89 262.7 295.2
0 17.80 20.03 293.8 3305

4 21.84 24.25 360.4 400.1
e AAILL 16500 #Ril.

2.7 FEREAREYAYIE S R I E

s P ) 75 M A AR 1), LT A I 7R 40 SRR AT P ol
wir, —RTEARMAR, H—ME AR R .
DRI, it OO A T — ot A P 5 I B 25 1 438 AR
SR A3 o B 28 N AR ) i A A

C
F =S x(1-=* 2
=805

A Fe—RR R MR ERILE: S Bl
Prits I AEIE (R HE SR IE J7 ) AL S AT A 5D 5

CJO——THERLARAL Tg %R 7 I ITiikR s C——ANitt
FERNFR I NG e PR %SRS O, ¥ )i

JH R R S S . P Sy O EEL, Cl
B,

X T AR EAT IR, SKRAF K 454 R 4 AN it
BRI IR 5 Je i R A RO 2.126%+0.007%, il
Pl 0.207%0.004%, #7514 0.641%:+0.045%. fEA
e QSR A5 0 IR B B 4R e &= 4 ) 4 39.30 ~
44.16 kg/hm?, 64.30~72.34 kg/hm?, 232.77~258.41 kg/hm?.

M=k B3, KA RKHIRE A, B, 81

5o 2B,
Y=10997.46+93.32N+15.34P+57.75K-1.09N*+0.07P*+
0.02K?+0.48NP-0.20NK-0.25PK 3

F #r 5% p=0.0005, & AHxF%L R=0.9204, Durbin-
Watson Ziil & d=2.1358, Y K/={i, A7k o/hm?, N,
P K 73 5B R 4% P,Os. KO [t i, S kg/hm?e
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FHARR 53 BT (0 7 AT R R R Ak, ks v g 8 B
PR 22000 JCIA 42 NTE, W 2 AT RP &
AR B A IS B K bR v iR, AT S 500 X TR A3t
15K FAR I 1) AR i A B A 4l (42.86£7.49) kg/hmy?,
P,0Os Jy (65.09+12.58) kg/hm?, K,O 4 (242.68+8.69)
kg/hm? . K FH R B6: 14 e A it JIC e 5t AR 20 ) e it S
KEHR, B UF R R4

3 i i

Jite AL 7R 2 M e I A% O N 2 — o H i I A
R F A 3 Fhorik. B—RoRFHEEGE. g
F T (/N A i A AR DAY R R i A A R, N
SRR o RO SR AP . W T (RS
it A AR B SR - A 1K) 40 38 S R K )P i it
JERE RIS ) R GRS R AR R, N
T 0 R 3 S R 8 R B R, ok H A
e (AU IR 4 P Bl 5 KRB
HIA o o N TP SRR, AT ) R KA
A A2 D) EIX 3 B R AT I A AR
HOFTRSVE R A, R B R A H AR o 91U e 5
Do e B TR AR R I RO R, W R %
Jrssane: 28 iYWy 5= A1 LIPS N o2 W IV 22 e oo R g e
FE AT I LR RIERBUE 2K, Wi Em T
TR R MR AL . N TR I g A TR g N
KA PIREA R AT I S5, BB K . AR LE
B I T 10 o 0 R0 5 401 A 05 VR ol it A 2 ) e A
Jiid, TR E A IR IR o SRR E SRS B, T
SR T AR D) () DTk A, BRI RRIE O ) SR
0 e 5 it A [ () SRS, B AR s [ o A
Y PR A A e A AR A KT R S A Y
CELHE T 3Lt 0 7 SR R I D, I LA A S
HENT T SR e AR

XTR-—WmAmNE, HHEEELIRREm. it
— PR AN [ 1) A 25 DR I e A R P AS ) 3 B %
A IX LA R ) AR IR RE AN RIS AL . BT LA,
JUBLSRAT A5 3R W Bl T 75 9% 40 e AR B 0 1 3 R At A
T TTHRE, gl LA T RSN . 8k, T ARRHE
e ORI FH R 52 31 7K 43 S8 R B Tt (s, LT 22 £ it S
AR e B o B T B AR AR A PR AR B 4 it R SRk 75
[0, TR G VA it I i 3 5 B2 A . PR o 5 A B e o

FIT S il JIEL A 7R i 7 N7 A R} P 5 O o ([ ] )
PR b, ERARMHI 4 [ SR i () S5 A T IO
R AR 5 2 R W AE AR 2 TR A 2 AR Bl i, TRk
DA FE L FH 5 i = (R A 0 U R B, — e LA 36 4
SEHt T EACH L) =y 2 — T 5, I LUK
FHIE = bRUE, AR I A st 77 o0 625 4,
Hrp g 242 AT7EKERT 2.00 76, K HIRES )42 5
i %0 125 4, Hop Ay 42 AN J5 W =K T 22000 I,
Kb 7 AR R 7 KT 2.00 g6, KHRKRREA
BT 22000 TG sEt 7 E BT . Fh, B
JIEASE Y i A7 LA S 2 R T o P ) 5 I R g Dk

P W T TR R AR Nl AT K R E
DAL A B 22 (O X BRI I 58 38 B R TR — P T T
1o

4 2 it
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Favor able soil moisture and fertilization model for tobacco cultivation

Chen Yigiang!, Liu Guoshun*, Xi Hong'ang?, Zhang Caixia*
(1. Tobacco College, Henan Agricultural University, National Tobacco Cultivation and Physiology
and Biochemistry Research Center, Zhengzhou 450002, China;
2. Tobacco Company of Nanyang City, Nanyang 473000, China)

Abstract: This study was conducted to provide a quantitative fertilization model for producing high quality tobacco
leaves and reducing environmental pollution and the quality decline of tobacco leaves resulted from over-fertilization. A
mathematic model for the relations of tobacco output value with nitrogen, phosphorus, potassium and water factors was
established by the potted experiment. The interaction among factors was analyzed, the model was optimized, and the
contribution ratios of soil nitrogen, phosphorus, and potassium were calculated. Furthermore, a fertilization model was
developed and tested in a field experiment. Results show that the optimum fertilization amounts of pure nitrogen, P,Os,
K,0 are 4.85-5.45 g, 7.68-8.64 g, 16.17-17.95 g, respectively. The favorable soil moisture is 75.8%-80.5% in potted
experiment. The recommendation amounts of pure nitrogen, P,Os, KO based on fertilization model are 39.30-
44.16 kg/hm?, 64.30-72.34 kg/hm?, 232.77-258.41 kg/hm?, which coincide with the results of field experiment. The
optimum fertilization amounts of pure nitrogen, P,Os, K,O are (42.867.49) kg/hm?, (65.09+ 12.58) kg/hn?, (242.68+
8.69) kg/hm?

Key words. tobacco, fertilization model, fertilizer, soil moisture



