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FHA R RS EE R AR TRAS  HMESE I BR 4G EE AR A EY
o R A EERBTRAS. WEERNA/MOR N EF>HF>E8% E—EREN, &
BB SER e ERAN AR, FEFRER; MASRNAR, FAERKEER. & 5% &
JEG &M B3 R A EHA N E A ST A N  EME LR N FTR £ A& Xy
AP EEV N AL 33.5~47.8 kg - hm™ | 8 /I 40.2 ~63.6 kg - hm™ 47 I 78.0 ~ 119. 6
kg + hm™.
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Effects of combined fertilization of N, P, and K on nicotine content of filling type flue-cured
tobacco. YIN Peng-da', ZHU Wen-xu', ZHAO Li-na', XU Nan', ZHANG Hui-hui', JIAO Yu-
sheng”, ZHAO Guang-wei’, SUN Guang-yu' ('College of Life Science, Northeast Forestry Universi-
ty, Harbin 150040, China; *China Tobacco Northeast Agricultural Experimental Station, Mudan-
Jiang 157011, Heilongjiang, China). -Chin. J. Appl. Ecol. ,2011,22(5) : 1189-1194.

Abstract; An orthogonal regression field experiment was conducted to study the effects of combined
fertilization of N, P, and K on the nicotine content in the upper leaves of filling type flue-cured
tobacco ( Nicotiana tobacum) variety “Longjiang 911" from Northeast China. The regression effect
models of N, P, and K fertilization rates and upper leaf nicotine content were established, and the
effects of the fertilization rates and their interactions were analyzed. Based on these, an optimized
NPK fertilization scheme was drawn up to reduce the nicotine content in the upper leaves of
“Longjiang 911”7 . The model analyses showed that the nicotine content in the upper leaves of
“Longjiang 9117 decreased after an initial increase with the increasing fertilization rate of N,
increased with the increasing fertilization rate of P, and had a sharp decrease with the increasing
fertilization rate of K. The two-factor effects of NKP on the nicotine content were in the order of NK
>PK>NP. Within a certain range of fertilization rates, NP and PK had negative correlations with the
nicotine content, suggesting the antagonistic effects between N and P and between P and K, while
NK was on the contrary, suggesting the synergistic effects between N and K. A comprehensive anal-
ysis on the regression effect models of N, P, and K fertilization rates and upper leaf nicotine content
showed that the basal fertilization rates of N, P, and K for the tobacco production on warp soil were
recommended as 33.5-47.8 kg - hm™, 40.2-63.6 kg + hm™, and 78.0-119.6 kg - hm™,

respectively.

Key words: flue-cured tobacco; nicotine content; fertilizer; fertilization model.
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MRS AT, % X R T A AR AT (44°58" N,
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) AT 29 450 mm. -3 i it 1 | 35
[T At e AR T R R A A 32 B .
WAL ER . BEHLR 27.7 g - kg, &R
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300 mg - kg™, HEIRE AR S FP R <YL 9117 A5 T
2009 4EHEAT,5 12 HEERRIE G, s 55 SR 8
AT NEFDSUN AE , FEAE TR EE A 10 em. 018 BE i R
BE(N 34.4% ) , B0 5 2 W R 45 (P,05 46% ) ,
AR R AR (K, 0 50% ).
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IR “3414” R BIHF AR 33,3 M ER
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Table 1 Levels and codes of the experimental factors

il JiENE /K Fertilization level (kg « hm™)
Fertilizer 0 1 2 3

N 0 22.50 45.00 67.50
P,0; 0 33.75 67.50 101. 25
K,O0 0 67.50 135.00 202. 50
x2 HIRAE

Table 2 Fertilizer application program

Ab P N P, 05 K,0
Treatment (kg - hm™) (kg - hm™) (kg « hm™)
No Py Ky 0 0 0
NoP,K, 0 67.50 135.0
N, P,K, 22.5 67. 50 135.0
N, Py K, 45.0 0 135.0
N,P, K, 45.0 33.75 135.0
N,P,K, 45.0 67.50 135.0
N,P,K, 45.0 101. 25 135.0
N,P, K, 45.0 67. 50 0
N,B,K, 45.0 67.50 67.5
N,P,K, 45.0 67.50 202.5
N;P,K, 67.5 67.50 135.0
N, P, K, 22.5 33.75 135.0
N, P,K, 2.5 67. 50 67.5
NP K, 45.0 33.75 67.5

. WS TE 105 C & 30 min 60 CHE 30 h
it 40 H i, 36 A SRS th 3 BHRAE. R T A 3h4)
IS0 A A R 5 8
1.4 B

RIS EHE R Excel #1 DPS 8 F 1T 45114
Br. R K 7 225387 (one-way ANOVA) Fllfz /)
83525 59k (LSD) He AN [R) Ak 34 ) 7 22 5. A
DPS 3y — Rk 2 0w RIS JF X B AL 1T
FEADL ARG 565
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BT NP K S Bt R e & & (v) 19
EVEERY g Eivp
Y=0.061+0. 202N+0. 251P-0. 525K-0. 129N’ -
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Table 3 Nicotine content in the upper leaves of flue-cured
tobacco under different fertilizer treatments ( mean=SD)

o e
Treatment Nicotine content (% )
NoPy K, 3. 1£0. 4abc
N, P, K, 2.4+0.2d

N, P,K, 2.3+0. 4bed
N, Py K, 3.0+0. 3ab
N,P, K, 2.4+0. 1bed
N,P,K, 3.3+0.2ab
N, P;K, 2.9+0. 2abe
N,P,K, 3.1+0.4a
N,P,K, 3.0+0. 3abed
N, P, K, 2.9+0. 1d
N;P,K, 3.0+0. 2cd
N, P K, 2.8+0.2ab
N, P, K, 3.3+0. 3abed
N, P, K, 3.0+0. 2abed

ANFR/NG FhEF R 2 5 ¥ (P<0.05) Different small letters meant
significant difference at 0. 05 level.
2.20) "M BEBIZBCA BRI AE 0. 05 JKSF 3 MG
FRELR=0.918, UL WA AU4LL 5 PR AT, B2 AH G R 4K
R*=0. 843, R B APAEXT LB nt B A s & 2 1Y
SENR 5 BT S R Y 84, 3% 1 HiA PR 2R ) 52
FRZE M 15.7%.
2.2 RERIE PR 5B
20201 FRLDRI R RUN X M B R A S e e AR A
(1) A — IR IR [m1 U3 5 28079 28 XHE R /N AT DL
TN Bl R A X Je8 AL e R £ S )
PRI, — IR LCP AN (N) FIBEAE (P) 4 iEAE, #1
B (K) Ry e, 2 B SN R A -5 10 B 25 4t 52 1F A
KRR, FIE S MR & i 2 AAH GG R | e R B AR
YR - BPIESBENE > UL, 5K 2R A R R 41, 43
Bl A K b &R 5 e 2 e 9 228 A A
RI7E 3 ANHES BE 2 HSHET 0 K i X-Y r
LE(E ). N TRE B AR SE B TR N RE
s EAEE R 22.5 kg + hm I F SR F 0
i, I B BIE A SR T R g
2. 2.2 WUPH 28 28 BRI, R AR 2 B R s e o
2 ANRIRAKER A 0, T LIS B DUT FAdR
Y=0.061+0.202N+0. 251P-0. 129N* -0. 003P*
—0. 007NxP (2)
Y=0.061+0.251P-0. 525K-0. 003P* -0. 021K*
-0. 368PxK (3)
Y=0.061+0.202N-0. 525K-0. 129N*-0. 021K*
+0. 716NxK (4)
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Fig.1 Effects of N, P, K fertilizer on nicotine content in the

upper leaves of flue-cured tobacco.
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2.0% ", K B IR 56 P 2 O e K e A
2.5% ~3.5% N, ZALKF EEAGAE 1 K
23 K B UM 22.5 ~67.5 kg + hm ™ AT
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Table 4 Effects of two factors interaction on the nicotine
content

K Factor K Level

H/ W N/P 0 1 2 3

0 -1.249  -0.929  -0.619  -0.317
1 -0.615  -0.306  —0.005 0.288
2 -0.337  -0.038 0.254 0.537
3 -0.414  -0.125 0. 157 0. 430
/8 P/K 0 1 2 3

0 -0.768  -0.525  -0.340  -0.213
1 0.333 0.068  -0.254  -0.634
2 1.426 0.654  -0.176  -1.064
3 2.510 1.231  -0.107  -1.502

A/# N/K 0 1 2 3

0 2.584 0.478  -1.685  —-3.907
1 1. 651 0.533  -0.644  -1.878
2 0.362 0.231 0.042  -0.205
3 -1.282  -0.426 0.372 1. 112

0 ~101.25 kg - hm™ ; #JE/KF- EZA AR TE 1 K
£ 2 K, Bt 54 67. 5 ~ 135 kg + hm™.

THE 41 D07 S h & B A S 8
HEDE, AT S H XA T (R 6) . 24 1 R AH -4
Bl HEAE 2. 5% ~3. 5% B, K A IS B Y AT e
FHH N 33.47 ~47.75 kg - hm™, @ B0 jiti 1] &0
40.17 ~ 63.55 kg - hm™, # Jtjifi FH &2 Ky 77.96 ~
119.6 kg - hm™.

x5 HWEEAN2.5%~3.5%0 40 N EEARPETE
BERMES
Table 5 Frequency distribution of variable values in 41
fertilizer application schemes with nicotine content between
2.5% and 3.5%

KE A ES AL IES e ks

Level N Frequency ~ P,0s  Frequency K,0 Frequency
(%) (%) (%)

0 5 12.2 9 22.0 7 17.1

1 10 24.4 11 26.8 15 36.6

2 14 34.2 11 26.8 12 29.3

3 12 29.3 10 24.4 7 17.1

xo6 MUMBIBTE

Table 6 Optimum fertilizer application scheme

IS INECF% brifEiR 95 % 1) 4347 X 1]
Factor Mean of  Standard  Distribution range of 95%
additive error TR TR
weight Lower limit ~ Upper limit
AN 40. 61 3.53 33.5 47.8
BHAE P, 05 51.86 5.79 40.2 63.6
HE K, 0 98.78 10. 30 78.0 119.6
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AR MR FT 00T I it 520 I X 408 25 e ) 522 Wi e W
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