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Report on Canpotex Balanced Fertilization Demonstration
Program (BFDP) in China (13)
----Balanced fertilization: the key technology for high yield, high quality and high efficiency
in crop production
Jin Jiyun
PPI/PPIC China program, Beijing
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150086

Effect of Potash on High-oil Content Soybean

Li Yuying

Soil and Fertilizer Institute, Heilongjiang Academy of Agricultural Sciences, 150086

ABSTRACT: Potassium had significant positive effect on growth, yield and quality of high-oil
content soybean. The application of potassium increased yield of soybean by 7.2% on average,
ranged from 2.5 % to 18.0%. The rational application rate of potassium was 6 kg K,O/mu. The
average benefit from potassium chloride application on soybean was 42.4Yuan RMB/mu which
was similar to that from potassium sulfate at the same K application rate. In addition, potassium
decreased 1.06 percentage of crude protein content and increased 1.35 percentage of fat content of
soybean.

Keywords: potash, high-oil content soybean
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1 MeESE
® 1 K TR RN
g | OM K N p S B Cu Fe Mn Zn
% =5/ AT

U 1T 2.5 69.8 194 |132 32 3.1 2.5 349 |1096 1.6

bt H 2.7 508 126 (106 |48 (1.4 2.5 81.3 |10.9 1.1

SRR (3.8 61.2 105 138 (3.2 |15 1.6 127.8 (17.2 1.4

I 3 MRLE T, A3 BB . 2R AR RIAE DL . XU T A TR M,
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Qb3 N P,0s K20
1. NP 3 6 0
2. NPK1 (KC1) 3 6 3
3. NPK2 (KC1) 3 6 6
4. NPK3 (KC1) 3 6 9
5. NPK4 (KC1) 3 6 12
6. NPK2 (K.SO,) 3 6 6
2 HR5H54
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3 AN K E AR H B

A b3 /e PRIEEK PRI AR | R
(HK) /BB | (/BB %) (52/100 FiL)
XUk 1. NP 97.2 33.7 84.2 12.7 19.2
2. NPK1 103.5 35.1 91.3 10.1 19.8
3. NPK2 105. 8 37.9 97.5 8.2 20.7
4. NPK3 101.0 34.4 93.8 7.6 21.2
5. NPK4 96. 7 30. 8 80. 4 10. 8 20.8
6. NPK2 (K.S04) 102. 4 34.6 93.1 7.4 21.4
AW 1. NP 87.0 28.6 57.2 11.6 20.9
39 2. NPK1 89.5 30.5 60. 3 9.3 21.1
3. NPK2 90. 1 32.7 66. 8 7.8 22.0
4. NPK3 88.6 30.0 64. 7 8.4 21.4
5. NPK4 87.5 27.2 55.3 9.6 22.0
6. NPK2 (K:S04) 90. 2 33.6 69. 2 6.9 22.4
£t 1. NP 92.6 35.2 87.6 10.7 21.1
2. NPK1 94. 3 38. 1 92.8 9.3 22.3
3. NPK2 96. 1 40. 3 100. 3 6.4 22.5
4. NPK3 93.8 37.3 98.0 8.3 22.8
5. NPK4 89. 2 33.2 82.4 8.5 21.6
6. NPK2 (K.S04) 95. 4 37.4 98.5 7.0 22.6
T NP 92.3 32.5 76. 3 11.7 20.3
NPK 95.3 34.5 83.0 8.4 21.6

2.2 IR R R E B AN
HIE 4 ATRUE L, ek sl RS B2 AR ORI R s 9.5
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B MSEACERE DGR 400 42. 4 T8/, TR IR I U AL 1100 35. 4 T/ R, EA
SRR T AR, DI N2 A .

e R DO VNGRS ihp A

b A Ab 3 [ sy X ERRE R ad
(AFr//) | (A)T/H) [ s 43 (JG/ 1)
(%) 0. 05
U 1. NP 131.4 - - b -
2. NPK1 138.1 6.7 5.1 a 11.9
3. NPK2 153.3 21.9 16.7 a 48.6
4. NPK3 143.2 11.8 9.0 a 11.7
5. NPK4 119.1 -12.3 -9.4 b -65.9
6. NPK2 (K.S0.) 151.7 20.3 15.5 a 33.0
a5 1. NP 123.8 - - b -
Vi3] 2. NPK1 133.3 9.5 7.7 b 20.1
3. NPK2 139.7 15.9 12.8 a 31.0
4. NPK3 127.0 3.2 2.6 b -13.3
5. NPK4 120.7 -3.1 -2.5 b -39.1
6. NPK2 (K.S0.) 146.1 223 18.0 a 385
% 1. NP 137.8 - - b -
2. NPK1 145.4 7.6 5.5 a 145
3. NPK2 159.4 216 15.7 a 47.7
4. NPK3 141.3 35 2.5 b -12.5
5. NPK4 130.1 7.7 -5.6 b -52.3
6. NPK2 (K.SO.) 158.7 20.9 15.2 a 347
S NP 131.0 - -
NPK 140.5 9.5 7.2
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A ysil LA (%) FHLAR T (%)
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2. NPK1 39.0 20.3
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AR 1. NP 40. 2 19.7
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NPK 38.9 21.2
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Study on the Nutritional Characteristics of Baxi Banana
(Musa AAA Cavendish cv. Baxi)

and Application Technique of Potassium and Magnesium Fertilizer

Yao Lixian, Zhou Xiuchong, Li Guoliang, Peng Zhiping

(Soil and Fertilizer Institute, Guangdong Academy of Agricultural Sciences, Guangzhou, 510640

ABSTRACT: It is important to study the combined application of potassium and magnesium
fertilizer in banana fertilization. This paper investigated the nutritional characteristics of Baxi
banana (Musa AAA Cavendish cv. Baxi) and effect of combined application of potassium and
magnesium fertilizer on its growth. Results from field trials indicated that stem and leaf were the
main parts for nutrient accumulation. During its growing period, there was great variation of
Mg/K ratio in leaves. Banana required 275.3 kg N 24.6kgP 900.0kg K 151.2kgCa 73.2kg
Mg 23.9kgS 2091.7gFe 2910.6 g Mn 228.6 g B and 435.6 g Zn when the yield was as high
as 60t/ha. When soil magnesium was sufficient and the ratio Mg/K was 6.87, application of
magnesium fertilizer had no effect on growth, yield and quality of banana when large amount of

potassium was applied.

Keywords: Baxi banana, nutritional characteristic, potassium fertilizer, magnesium fertilizer,

Mg/K ratio

(Musa AAA Cavendish



cv. Baxi)
Mg/K 60t/hm?

N2753kg P24.6kg K900.0kg Cal51.2kg Mg73.2kg S23.9kg Fe2091.7

g Mn2910.6g B228.6g Zn4356¢ Mg/K 6.87
20 80
Lahav Turner Mg/K
M Stover Simonds @ Mg/K
3.3 Turner 1988 36 [ Lépez Sol
is 5.60 cmol(+)/L  134.4mg/L Mg/K
6.26 3
Lopez 1983 Mg/K 8.5 15.0 Mg/K
[5]
[6] Mg/K 2.21
1

2002 9 -2003 10
- pH 5.75
10.5 g/kg N132 P6.8 K747 Ca24521 Mg319.1 S547 BO0.2 Fe85.95
Mn 48.25 Zn 2.1 mg/L

7 1 NK; 2 NKlMgl 3 NKlMgz 4 NK, 5 NKgMgl



6 NK,Mg, 7 NK,Mgs 3 55.4m?

12 N 1329 kg/hm? K,0 1357.5 1672.5 kg/hm?
Mg90 1125 135kg/hm? P,0s 728.55 kg/hm?
2002 8 1 2160  /hm? 2003 9
—10 64
8
2
2 1
2 11
1 N
4.0 p
3.0 } —— N K
2.0 p = P
1.0 P W -k K
N
—>Ca
0.0 I — I — a4 I
—¥=Ng
—.—S
N K
1
Ca Mg

K K Ca Mg



Ca Mg S

P
2 K/Mg
14 p N/Mg
12 F —&—\/K
| —8-\/Ca Mo
ol —h— /Mg
3 I ==K /Mg
=¥—=K/Ca
—@—Ca/Ng
2
K/Ca N/Mg
Ca/Mg N/Ca
N/K
2 1 2
1
K>N>Ca>Mg>P=S N P K Ca Mg S 1:0.09:3.27:0.55:0.27:0.09
3 N
1/3 K K
Ca Mg
S

N 38.6% P54.8% K33.4%

Ca8.0% Mgl7.8% S31.5%



N P K Ca Mg S Fe Mn B Zn

() @@ @@ 0 @@ (mg) (mg) (mg)  (mg)
314 2.2 43.3 18.6 6.8 49 22.7 611.5 24.3 12.5
10.5 0.9 514  20.8 5.3 0.9 38.5 235.6 13.9 6.3

35.3 3.4 52.5 1.9 45 2.0 nd 126.8 20.7 215
12.0 2.3 56.9 2.7 1.3 0.9 19.1 69.6 16.9 17.6
2.5 0.6 30.8 1.1 0.3 0.6 15 28.2 3.2 3.9

26.5 15 1442 218 10.8 1.3 154.2 177.1 21.7 96.4
105 0.5 40.8 3.7 5.4 0.4 739.9 109.3 6.2 45.1
128.6 115 4199 706 342 111 976.0 1358.2 106.8  203.3

8.2% 9.7% 12.5%
27.4% 10.3%
13.6%
12.2%

9.3%

1.9%
20.6%

3a

26.3%

29.5%

3c

7.3%

34.3%

3b

3.7%
0.9%
19.9%
31.4%
15.4%
3d



Mn>Fe>Zn>B Fe Mn
B Zn
Fe Fe 21% Mn 165% B Zn
38.2% 21.2%
28 kg 60 t/hm?
N2753kg P246kg K900.0kg Cal51.2kg Mg73.2kg S23.9kg Fe2091.7¢g
Mn 2910.6g B228.6g Zn4356¢g t N459kg P0.4l1kg K15.0

kg Ca252kg Mgl22kg S040kg Fe34.86g Mn4851g B38lg Zn7.26g

P K Ca Mg S



N P K Ca Mg S
NK{ 3.71ab 0.23 2.99 1.07 0.54 0.27
NK;1Mg; 3.75ab 0.23 3.13 1.11 0.58 0.29
NK;Mg, 3.82a 0.23 3.17 1.17 0.62 0.28
NK; 3.62hb 0.23 3.18 1.07 0.52 0.26
NK,;Mg; 3.69 ab 0.23 3.06 1.11 0.51 0.26
NK,;Mg, 3.78a 0.25 3.20 1.13 0.50 0.30
NK,Mgs 3.74 ab 0.24 3.11 1.15 0.50 0.28
NK; 3.76 abc  0.22 3.13 0.89 0.48 0.30
NK;Mg; 3.74abc  0.22 3.26 0.91 0.46 0.31
NK;Mg, 3.83a 0.21 3.27 0.96 0.47 0.31
NK, 3.80 ab 0.21 3.23 0.84 0.41 0.30
NK,Mg, 3.61lc 0.20 3.26 0.84 0.44 0.30
NK,Mg, 3.65 bc 0.22 3.30 0.92 0.43 0.28
NK;Mgs 3.76abc  0.21 3.31 0.95 0.46 0.28
NK; 3.04 0.186 3.69ab 0.72b 0.25 0.22
NK;Mg; 3.03 0.189 3.60ab 0.82 ab 0.32 0.23
NK;Mg, 3.06 0.187 351b 0.77 ab 0.33 0.22
NK, 3.07 0.193 3.87a 0.79 ab 0.25 0.22
NK,;Mg; 2.98 0.190 3.78ab 0.70b 0.29 0.20
NK,;Mg, 2.97 0.188 3.87a 0.70b 0.34 0.22
NK,;Mgs 3.02 0.181 3.74ab 0.97a 0.25 0.23
NK; 2.83 0.182 3.63ab 0.89 0.28b 0.26
NK;Mg; 2.75 0.177 3.69ab 0.98 0.44a 0.25
NK;Mg, 2.72 0.174 3.69ab 1.0 0.39ab 0.24
NK, 2.78 0.178 3.77a 0.95 0.28b 0.26
NK,Mg; 2.75 0.169 3.48b 0.95 0.35ab  0.27
NK,Mg, 2.76 0.166 3.53ab 0.95 041ab  0.25
NK;Mgs 2.75 0.175 3.69ab 0.99 0.35ab  0.25
NK; 2.66 a 0.173 3.46 1.09 0.36 0.26
NK;Mg; 2.48ab  0.166 3.38 1.10 0.30 0.27
NK;Mg, 250ab  0.177 3.43 1.20 0.34 0.31
NK, 254ab  0.173 3.46 1.11 0.31 0.30
NK;Mg; 246ab  0.173 3.52 1.15 0.33 0.28
NK,;Mg, 2.45b 0.170 3.47 1.0 0.30 0.30
NK,Mgs 252ab  0.165 3.35 1.05 0.30 0.26




4 NK;Mg,
NK>Mg;
NK>Mg;
4

(cm) (cm) (7)) 9 @
NK; 27.6 12.1 22.5 178 4005
NK;1Mg; 28.8 12.9 20.5 195 3997
NK;Mg, 27.3 11.8 23.0 170 3910
NK; 26.4 11.8 19.5 164 3198
NK;Mg; 26.5 12.0 25 168 4200
NK;Mg, 26.3 12.1 20.5 176 3608
NK;Mgs 27.6 12.4 20 195 3900




C
5
V¢ (mg/100g)
NK; 18.8 15.59 2.90
NK;Mg; 18.8 15.91 2.33
NK;Mg, 19.5 16.53 2.53
NK, 18.9 16.05 2.85
NK,Mg; 18.3 15.33 2.62
NK,Mg, 18.8 15.33 2.64
NK,Mgs 18.2 15.77 3.39
2 6
6 K,01357.5 kg/hm?
NK:Mg;
3
Mg/K=6.87
[e] 291.6 mg/L
Mg/K 2.21
K
Mg K Mg

Mg/K



[1] Lahav, E. 1992. Fertilizaci n del banano para rendimentos altos. Segunda edici n. Bolet n No. 7.
Instituto de la Potasa y el F sforo. Quito, Ecuador. p71

[2] Stover, R.y N. Simmonds. Bananas.3™ edition. London, Longman, 1987. 468.
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Effect of N Application Rate on N Uptake, Quality and Yield of High-
starch Corn and Traditional Corn

He Ping®, Jin Jiyun', Wang Xiufang?, Wang Lichun?, Xie Jiagui’ and Zhang Guogang®
(1 Soil and Fertilizer Institute, Chinese Academy of Agricultural Sciences, Beijing, 100081, 2 Soil

and Fertilizer Institute, Jilin Academy of Agricultural Sciences, Gongzhuling, 136100)

ABSTRACT: Field experiments were conducted to study the effect of N application rate on N
uptake, grain yield and quality of high-starch corn and traditional corn. Results showed that
high-starch corn (Zhengdan No. 21) had a greater maximum N uptake rate and appeared earlier in
high-starch corn than traditional corn. In the maturity stage the total N uptake of Zhengdan No. 21
variety was significantly more than Simi No.25 variety. More N uptake of Zhengdan No. 21
variety came from root uptake in late stage but less from N transformation in early vegetation. For
high-starch corn, Zhengdan No. 21 variety had higher starch content and protein content, but it
had lower fat content. The content of starch, crude protein and fat increased with increase of N
application rate but excess N application led to their decrease.

Keywords: High —starch corn, traditional corn, N uptake characteristic, quality, yield

21
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2.1
211
Logistic
1 Logistic
N
(7))
[
No 0.061 81.0 3.9
N1o 0.086 69.6 4.7
21 N3 0.086 71.8 51
N1g 0.082 70.1 5.7
Nig 0.085 72.7 4.9
No 0.051 86.2 3.4
N1o 0.052 75.4 3.9
25  Ngps 0.061 76.3 4.4
Nie 0.055 69.7 3.9
Nio 0.054 67.1 3.8
21 25
67.1~76.3
13
21 25
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2.1.2
21 25.09%~40.4%
59.696~75.0% 25 36.296~46.5%
53.596~63.8%
21 25
13
2
(7))
(1) (1) % %
No 2.4 0.9 36.9 1.5 63.1
N1o 2.9 1.2 40.4 1.8 59.6
Nis 3.5 0.9 25.0 2.6 75.0
“ Nis 3.4 1.0 27.9 2.6 72.1
N 3.1 1.2 38.2 1.9 61.8
No 2.3 0.9 39.9 1.4 60.1
N1o 2.8 1.2 41.0 1.7 59.0
Nis 3.0 1.1 36.2 1.9 63.8
25
Nis 2.7 1.2 46.5 1.4 53.5
Nio 2.7 1.1 40.9 1.6 59.1
2.2

25 21 No NlO N13 N16
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N1g 25 176% 17.3% 12.9% 8.6% 10.8%
N1o 21 25
88.9% 75.8% 21 Niz Nig Ny

21% 6.0% 4.3% 3

21 25
21 25 1.8%~9.0% 1.3%~4.6% N1g
3
21 25  No Nz Niz Nig N
25 15.0% 17.8% 153% 15.9% 25.3%
21 25 8.1%~18.9% 6.8%~15.9%
16 3
3
% % %
% %
%

No 82.3 - 8.1 - 3.7 -

N1g 88.9 8.0 8.2 1.8 4.0 8.1
21 N3 80.6 -2.1 8.3 2.5 4.1 10.8

N1g 77.4 -6.0 8.8 9.0 4.4 18.9

N1g 78.8 -4.3 8.5 5.8 3.8 2.7

No 70.0 - 8.1 - 4.4 -

N1g 75.8 8.3 8.2 1.3 4.7 6.8
25 Nis 714 2.0 8.3 2.0 4.8 9.1

N1g 71.3 19 8.5 4.6 51 15.9

N1g 711 1.6 8.3 3.2 4.7 6.8

2.3
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Balanced Fertilization Applied in Horsebean-rice Rotation
System in Yunnan Province

Fu Libo, Su Fan, Chen Hua and Hong Lifang

(Soil and Fertilizer Institute, Yunnan Academy of Agricultural Sciences, Kunming)

ABSTRACT: Results from experiments of balanced fertilization in horsebean-rice rotation system
in Yunnan province showed that balanced fertilization could significantly increase yield of
horsebean and rice and also increase economic benefit. On the basis of same nitrogen and
phosphorus application rate, application of 20 kg K,O or 15 kg K,O increased yield significantly
higher than that of 10 kg K,O application rate or without K. In addition, balanced fertilization
could improve quality of horsebean and rice. Application of P and K increased the content of
protein, amino acid, starch, carbohydrate and crude fiber. Rational application of P and K fertilizer
could also increased the weight of root nodule of horsebean by more than 50.28%, and increased
the amount of nitrogen fixation by more than 94.58%.

Keywords: balanced fertilization, horsebean, rice
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94.58%
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2004 2 13
94.95 32.47% 1/3
2002—2003
1.
2002 10 ——2003 9
— 1
1 ASI
OM Ca Mg K N P S B Cu Fe Mn Zn
pH
% /
6.6 1.86 4515.3 631.2 61.6 10.2 157 729 0.20 10.6 24.9 205 1.2
83324
( 2) (N
46%) (K20 60%) (P20s 17%) (K20 50%) (ZnO 78%)
(B 11%) 2002 10 11 15873 / 18 175
2003 4 15 2003 5 6 2.8 / 2003 9
24

0.3 4
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2

« 7)) « /)
NO. N P,Os KO B 2n N P05 K0
1 NI1PKOZnl 8 9 0 0 05 NP2K2 26 9 9
2 NIPK1znl 8 9 10 0 05 NPOK2 26 O 9
3 NIPK22znl 8 9 15 0 05 NPLK2 26 5 9
4 NIPK3Znl 8 9 20 0 05 NP3K2 26 13 9
5  N2PK22znl 10 9 15 0 05 NP2KO 26 9 0
6  NIPK2B1znl 8 9 15 3 05 NP2KL 26 9 5
7 NIPK2Zn0 8 9 15 0 0 NP2K3 26 9 13
8  NIPK2(K,SO4)Znl

8 9 15 0 05 0 9 0
2.
2.1 —
3

50.28%~64.84%

61.19%~73.65%

94.58%~132.16%

106.65%~152.19%
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15873 / =N1
+N2 -N3 -N4
3 N 4 5
P K N
K N N P K
P K P K
P K P K P K
P K P K P K
P K
3
C 1) C 1) C 1)
N P K N P K N P K

1 26 | 3.93 7.47 14.80 099 |497 |-1220 | 294 2.50
2 2.6 0 7.47 11.63 0.72 | 4.04 |-9.03 -0.72 3.43
3 26 | 218 7.47 12.89 082 |433 |-10.29 | 1.36 3.14
4 2.6 | 5.68 7.47 15.05 115 | 488 |-1245 | 452 2.58
5 2.6 | 3.93 0 12.39 0.78 |324 |-9.79 3.15 -3.24
6 2.6 | 3.93 415 |12.82 086 |4.10 |-10.22 | 3.07 0.05
7 2.6 | 3.93 10.79 | 1554 099 |580 |-1294 |294 4.99
8 0 0.00 0. 10.62 0.75 |244 |-1062 |-0.75 -2.44
1 8. 3.93 0. 8.13 119 | 065 |-0.13 2.74 -0.65
2 8. 3.93 8.30 |9.30 147 094 |-1.30 2.46 7.36
3 8 3.93 12.45 | 10.68 153 |1.09 |-2.68 2.40 11.36
4 8 3.93 16.60 | 14.14 222 | 203 |-6.14 1.71 14.57
5 10 3.93 1245 | 14.18 207 |207 |-4.18 1.86 10.38
6 8 3.93 1245 | 12.74 199 |151 |-4.74 1.94 10.94
7 8 3.93 1245 | 981 139 |[1.00 |-1.81 2.54 11.45
8 8 3.93 12.45 | 10.67 155 |1.07 |-2.67 2.38 11.38
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2.2
4
NO % % % % % %
1 NP2K2 30.88 35.77 2.0 46.95 54.68 6.5
2 NPOK2 29.34 34.65 1.88 43.36 50.26 6.0
3 NPIK2 30.47 35.15 2.0 45.42 53.72 5.9
4 NP3K2 30.98 36.01 1.91 46.88 55.88 6.0
5  NP2KO 30.84 33.62 1.98 42.04 52.19 6.3
6  NP2K1 30.88 35.53 1.95 45.91 54.43 6.5
7 NP2K3 31.47 36.23 1.95 46.99 55.89 7.1
8 29.08 33.13 1.9 41.31 50.04 6.0
4 :
3.85-5.58%, 1.44-3.92%, 4.75-8.12%,
6.88-11.18%, :
0.4-2.4%, 5.68-7.76%, 7.14-11.77%, 4.29-7.09%,
3.17-12.7%,
5
N@®) P(®%) K(®) % (%) (%)
1.N1PKO0Zn1 1.643  0.241  0.132 9.78 2.54 9.83
2.N1PK1Zn1 1.660  0.263  0.168 9.88 2.61 9.82
3.N1PK2 Zn1 1.692  0.242  0.172 10.06 2.69 10.16
4.N1PK3 Zn1 1.710  0.269  0.245 10.17 2.71 11.25
5.N2PK2 Zn1 1.846  0.269  0.201 10.98 2.47 11.37
6.N1PK2 B1Zn1 1.695  0.265 0.201 10.09 2.67 10.23
7.N1PK2 Zn0 1.691  0.240  0.172 10.06 2.65 10.02

8.N1PK2(K;S0O4)Znl  1.690 0.246  0.169 10.05 2.69 10.17
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2.3
6
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(Kg/ha)
5% %

NP2K2 299.6 a A
NPOK2 247.9 b BC
NP1K2 264.2 b B
NP3K2 303.3 a A
NP2KO 251.3 b BC
NP2K1 259.6 b B
NP2K3 308.3 a A

228.3 c C

F=21.28* F =2.03
N1PKO0Znl 494.6 e C
N1PK1Zn1 560.4 de BC
N1PK2 Zn1 631.3 c B
N1PK3 Zn1 826.7 a A
N2PK2 Zn1 768.3 ab A
N1PK2 B1Zn1 751.7 b A
N1PK2 Zn0 580.3 cd BC
N1PK2(K2S04)zZnl 631.4 c B
F =31.43* F =1.27

20 /

0.2
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3.4
K;0 20 /
15.13% P,0s 13 / 18.83% NP2K3 412
82 : 24.97% NP K2
409 79 , 23.93%
7
(ka/ ) C7) / (7))
NP2K2 299.6 449.4 40.7 408.7
NPOK2 2479 371.9 28.0 343.9
NP1K2 264.2 396.3 35.0 361.2
NP3K2 303.3 455.0 46.3 408.7
NP2KO0 251.3 376.9 18.9 358.0
NP2K1 259.6 389.4 31.0 358.4
NP2K3 308.3 462.5 50.3 412.2
228.3 3425 12.7 329.8
:15 |/ (11 2145 |/ :0.24
/
8
« ) /1) C7) /
1.N1PK0Znl 494.6 938.3 37.6 900.6
2.N1PK1Zn1 560.4 1008.8 61.8 947.0
3.N1PK2Zn1 631.3 1136.3 73.9 1062.4
4 _N1PK3Zn1 826.7 1488.0 85.9 1402.1
5.N2PK2Zn1 768.3 1383.0 78.6 1304.4
6.N1PK2B1Znl 751.7 1353.0 77.3 1275.7
7.N1PK2Zn0 580.3 1044.6 68.1 976.5
8.N1PK2(K2S04)Znl 631.4 1136.5 121.6 1014.9
118 /K 11/ 1145 |/ :0.24
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50.28%

/ 28 |/
262 , 22.78%
NP2K3
48 ,
3
3.1
3.2
3.3
3 2
3.4

15.13% P,0s 13
24.97%

22.78%

[1]

[2] Sam Portch..

1998 (1) 32—34

[3]
145—151

8 N 10 /

20 / 15.13% N1PKOZnl

501

94.58%

KO 20 /
18.83% NP2K3 412
N 10kg/

4.47%

2002 25—29.

1996
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650205

Influence of Organic Manure and Chemical Fertilizer on Non-contaminated
Vegetable Production
Su Fan, Hong Lifang, Fu Libo and Chen Hua
(Soil and Fertilizer Institute, Yunnan Academy of Agricultural Sciences, Kunming)
ABSTRACT: In the production of non-contaminated vegetables, application of organic
manure could effectively control nitrate content of vegetables, but chemical nitrogen
fertilizer greatly increased nitrate content. Application of large amount of phosphorus
fertilizer influenced heavy metal content in vegetables due to corresponding heavy metal
concentration in phosphorus fertilizer. Combined application of chemical and organic
fertilizer produce high yield of lettuce and benefit because of high available nutrients.
Therefore, in field vegetable production sufficient organic manure was recommended in
addition to the application of rational ratio of N, P and K chemical fertilizers.

Keywords: non-contaminated vegetables, organic manure, chemical fertilizer



BETTER CROPS 2004 2 13

SR AN Rt A & A
Py rmu‘ r'uu" AHLIE

2003 3 5 15—20 5

2mm 1.5 1.5
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45 30 5000 1



BETTER CROPS 2004 2 13
1 ( /)
N P,0; K0 B
Lo+ 12 6 5 0 1000
2. 0 0 0 0 3000
3.172 0 0 0 0 1500
4N1PK1 15 6 14 0 0
5.N2PK1 20 6 14 0 0
6.N3PK1 25 6 14 0 0
7.N2PK2 20 6 8 0 0
Lo+ 12 6 5 0 1000
2 0 0 0 0 3000
3.172 0 0 0 0 1500
4 NIPKI+B 15 6 14 0.2 0
5.N2PK1+B 20 6 14 0.2 0
6.N3PKI+B 55 6 14 0.2 0
TN2PK2+B g 6 18 0.2 0
8 N2PK1-B 20 6 14 0 0
NPK
N P,0s K0 Hg cd Cr Pb As
% /
46
18 46.2 0.35 31 118 7.9 11.3
60
0.779  0.76 0.61 0.04 0.723 1425 2336 0.63

(%0)
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N 14 18 28 40
P 54 46 0 0
K 25 9 28 38 2
100 0 0 0 3
1.4
4 5
N
N B Mg ( 4 Cd
Pb Hg Cr As Cd Pb
4
pH OM Ca Mg K N P S B Cu Fe Mn Zn
% /

6.45 3.84 15327 3542 987 31.1 248 377 139 7.8 306 167 42

455 13 531 3225 67.05 2425 1277 8585 0.12 1.65 41.15 203 2.7

400.8 1215 782 50 12 12 02 1 10 5 2

5
Hg Cd Cr As Pb
/ / / / /
0.129 0.48 26.80 6.82 36.24
0.106 0.35 20.15 5.86 35.92
ASI NH4-N Ca Mg INKCI P K
Cu Fe Zn ASI S B 0.08MCaH4(POy), 11

ASI
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PDA
Cd Pb Ni Cu Cr
Hg
6
/| (%) (%) % 5~0.25

1.+ 1.41 49.56 42.81 6.75 33.23
2. 1.28 52.11 44.16 7.95 37.88
3.1/2 1.35 51.45 4221 9.24 34.53
4NI1PK1 1.41 48.57 41.19 7.38 31.41
5.N2PK1 1.42 48.62 4233 6.39 30.09
6.N3PK1 1.40 49.78 4235 7.43 31.25
7.N2PK2 1.42 48.56 42.09 6.47 32.51
1.+ 1.27 54.09 4421 9.88 2231
2. 1.20 55.81 45.70 10.11 25.73
3.1/2 1.25 54.62 44.56 10.06 23.42
4NIPK1+B 1.35 53.11 42.63 10.48 18.64
5N2PK1+B 1.36 53.45 4322 10.23 19.26
6.N3PK1+ B 1.33 53.32 42.65 10.67 17.68
7.N2PK2+ B 1.35 53.17 4325 9.92 18.89
8.N2PK1- B 1.34 53.91 4231 11.6 19.00

6

1/2 +
7 Ph
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N2PK1 10.42% N2PK1+B 15.38%
1/2 , ,
30.6 / ,
18.4 /
pH
% /

6.45 | 3.84 31.1 24.8 98.7
1. + 6.4 3.74 36.8 27.1 105.4
2. 6.45 | 4.05 35.7 30.6 120.5
3.12 6.4 3.78 30.0 26.7 93.9
4.N1PK1 6.25 | 3.61 33.6 26.5 109.3
5.N2PK1 6.3 3.44 344 26.1 107.8
6.N3PK1 6.25 | 3.48 339 26.9 103.2
7.N2PK2 6.30 | 3.50 35.8 26.0 117.4

4.55 | 1.30 24.25 12.7 67.05
1. + 4.6 1.25 293 16.1 67.2
2. 4.5 1.49 27.8 18.4 78.5
3.172 4.50 | 1.38 24.2 15.3 69.0
4 N1PK1+B 4.4 1.12 25.2 14.6 71.6
5.N2PK1+B 4.5 1.10 279 14.7 72.7
6.N3PK1+B 4.4 1.16 27.8 14.6 71.4
7.N2PK2+B 43 1.17 27.2 14.7 71.2
8. N2PK1-B 4.6 1.14 27.1 14.3 77.3

1/2
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n
(><10" / )

1. + 178.0 172.45 1.71 3.84

2. 199.92 193.95 1.93 4.04

3.12 178.28 172.56 1.80 3.92

4 NI1PK1 168.27 164.87 1.41 1.99

5.N2PK1 169.74 165.99 1.41 2.34

6.N3PK1 158.8 155.23 1.49 2.08

7.N2PK2 168.65 164.84 1.42 2.39

1. + 111.09 107.89 0.95 2.25

2. 125.9 120.03 1.25 4.62

3.12 113.4 109.09 1.19 3.12

4 N1PK1+B 96.16 94.50 0.86 0.8

5.N2PK1+B 97.7 96.01 0.81 0.88

6.N3PKI1+B 96.48 94.12 0.84 1.52

7.N2PK2+B 96.79 94.11 0.82 1.86

8.N2PK1-B 96.58 94.57 0.90 1.11

N2PK1 N3PK1 N2PK1+B
N3PK1+B N N P K
9 DB44/102.3-1999 10
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NOs’

9
Hg Cd Cr As Pb
/
L. + 0.004 0.004 0.007 0.005 0.002
2. 0.001 0.002 0.003
3.12 0.001 0.001 0.002
4.N1PK1 0.002 0.005 0.007 0.011 0.001
5.N2PK1 0.002 0.004 0.008 0.013 0.002
6.N3PK1 0.003 0.004 0.008 0.014 0.001
7.N2PK2 0.002 0.005 0.007 0.009 0.002
L. + 0.003 0.002 0.005 0.008 0.006
2. 0.001 0.001 0.090
3.12 0.001 0.032
4 NIPKI+B 0.003 0.002 0.005 0.011 0.001
5.N2PKI1+B 0.004 0.002 0.004 0.009 0.001
6.N3PKI1+B 0.004 0.002 0.003 0.007 0.002
7.N2PK2+B 0.004 0.002 0.003 0.007 0.002
8.N2PK1-B 0.002 0.002 0.003 0.008 0.004
10 DB44/102.3-1999
Hg Cd Cr As Pb
mg/kg
<0.01 <0.05 <0.5 <0.5 <0.20
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11 NO5’
NOs
mg/kg /100mg
1. + 524.7 65
2. 423.0 78
3.12 361.1 52
4.N1PK1 631.6 24
5.N2PK1 721.6 27
6.N3PK1 1072.9 23
7.N2PK2 776.8 30
1. + 689.0 35
2. 240.3 43
3.12 156.8 21
4N1PK1+B 512.8 11
5.N2PKI1+ B 612.3 13
6.N3PKI1+B 822.5 16
7.N2PK2+ B 587.5 10
8. N2PK1-B 576.2 15
NO5’ WHO/FAO 432mg/kg
=432 / =785mg/kg
=1440 / =3100 / 11
>432 / N3 >785 / N3
>785 / , N3 NOy )
NO5 NO5’ N NO5
N NO5 , NO5y
NOs ,
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2 6
12 + , 12
+ N P K N P K
12
N
+ > > N2PK2> N3PK 1> N2PK1> N1PK1>1/2
2.15%
12 )
/
1.+ 3238aA 3886 120 3766
2. 3167aA 3800 200 3650
3.1/2 2548 d C 3058 100 2958
4NIPK1 2583dC 3100 83 3017
5.N2PK1 2752¢B 3302 95 3208
6.N3PK1 2773 bc B 3328 106 3222
7.N2PK2 2845b B 3414 104 3310
F =1.35 =17.80**
1.+ 2865a A 3438 120 3319
2. 2887 a A 3465 200 3265
3.1/2 2331 fD 2797 100 2697
4NIPKI1+B 2368 ef d 2842 86 2755
5.N2PK1+ B 2513 ¢cd BC 3016 98 2918
6.N3PK1+ B 2567 be BC 3080 110 2970
7.N2PK2+ B 2651b B 3182 108 3074
8. N2PK1- B 2460 de CD 2952 95 2857
F =0.917 F =36.28**
1.1/ DAP1.42 / KCl1.45 / B2.0
/ OM 0.06 12/
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3.
1)
12

0.4

2)N NO5’
, N1 N
, K
N,PK,
B B B
3) +
[1] Sam Portch. “c i . 1998,(1)
32—34

2] [1. 1989 1 8—14

.2002  92-96

.1998 4 4 335
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1. 553400
2. 553400
3. 55006

Trials of Balanced Fertilization on White Gourd in Guizhou Province

Zuo Jingang®, Chen Ling*, Zhao Jian? and Luo Hongjun®
(1 Soil and Fertilizer Station, Agricultural Bureau of Liuzhite Region, Guizhou province 553400
2 Agricultural technology Extension Station of Liuzhiyanjiao town, Guizhou Province 553400
3 Modern Country Development Research Center, Guizhou Academy of Agricultural Sciences, Guiyang,
55006)

ABSTRACT: The vegetative growth of white gourd with balanced N, P and K fertilization was better than
that of conditional farmer practice. Different rate and ratio of N, P, and K fertilizer obviously increased
white gourd length, diameter, and it weight per fruit, compared with farmer practice. In this experiment,
OPT; Nu4PsKis was the best treatment and significantly increased the yield of white gourd and increase
benefit of 909.54 Yuan RMB/mu with value cost ratio of 3.96. The VCR was the highest up to 4.64 with
the treatment of OPT minus OM, followed by OPT.,.

Keywords: white gourd, balanced fertilization, yield increase, OPT

9 OPT-K OPT1
909.54 / 3.96 OPT-OM
N P K
2003 N P

1.1 1230
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pH 5.5
oM 1.6% 2.7/ P K CaMg S B Cu Fe Mn Zn 4.5
62.0 1283.1 154.6 21.45 0.2 3.7 62.15 36.8 2.4 / N K
1.2 N46 . 2%( ) P.0s16%
K.060%
1.3 1
1 /
N P0s | KO on 1.4
OPT 14 6 15 1000
OPT-N 0 6 15 1000 1230
OPT-P 14 0 15 1000
OPT—K 14 6 0 1000
OPT-OM 14 6 15 0
K1 14 6 5 1000
K2 14 6 10 1000
K3 14 6 20 1000
OPT+1/2N 21 9 22.5 1000
25.53 0 0 1000
1.5 1000
10 4 40
18m° 10
370 /
1/4
3/4 2
1/4 1/2
2003 2 16
0.5 4 1 8
24
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6 2
3—5 3—5
10 OPT K2 K3 OPT+1/2N OPT-N OPT-P OPT-OM
K1 OPT-K
OPT-K OPT-N
OPT-OM OPT-P OPT-K>0PT-N>0PT-OM>OPT-P
2]
OPT-OM
2 2003 /

OPT 2/16 3/5 4/1 5/16 6/20 8/24

OPT-N 2/16 3/5 4/1 5/18 6/23 8/24

OPT-P 2/16 3/5 4/1 5/20 6/22 8/24

OPT-K 2/16 3/5 4/1 5/17 6/21 8/24

OPT-OM 2/16 3/5 4/1 5/19 6/21 8/24

K1 2/16 3/5 4/1 5/18 6/20 8/24

K 2/16 3/5 4/1 5/17 6/20 8/24

K3 2/16 3/5 4/1 5/19 6/22 8/24

OPT+1/2N | 2/16 3/5 4/1 5/20 6/23 8/24

2/16 3/5 4/1 5/21 6/25 8/24
(PR 1 I VR Y7 PR PR YA 8 13
2.2

3 2003
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(10 )
/ cm cm
OPT 8/13 51.2 28.5 15.28
OPT-N 8/13 45.8 26.9 12.54
OPT-P 8/13 46.0 25.4 13.02
OPT-K 8/13 43.4 24.8 10.08
OPT-OM 8/13 44.7 25.3 13.25
K1 8/13 46.9 26.2 13.84
K 8/13 48.3 27.8 14.5
K3 8/13 49.0 28.1 14.45
OPT+1/2N 8/13 49.5 28.4 15.11
8/13 44.5 25.1 11.26
2.3
4
| 1 i v / / %
OPT 184.50 | 139.00 | 159.20 | 132.00 | 153.68 | 5694.70 | 2267.43 | 66.16
OPT-N 118.25 | 117.50 | 125.00 | 119.50 | 120.06 | 4448.89 | 1021.62 | 29.81
OPT-P 134.00 | 129.50 | 126.90 | 127.40 | 129.45 | 4796.84 | 1369.57 | 39.96
OPT-K 69.00 |82.00 |97.00 |94.50 |85.63 |3173.07 |-254.20 |-7.42
OPT-OM 125.00 | 129.90 | 123.50 | 121.75 | 125.04 | 4633.43 | 1206.16 | 35.19
K1 127.95 | 132.25 | 126.50 | 126.45 | 128.29 | 4753.86 | 1326.59 | 38.71
K 142.50 | 136.00 | 140.15 | 130.50 | 137.29 |5087.36 | 1660.09 | 48.44
K3 154.95 | 138.20 | 150.25 | 131.25 | 143.66 |5323.40 | 1896.13 |55.32
OPT+1/2N | 153.05 | 137.00 | 146.35 |131.00 | 141.85 |5256.33 |1829.06 |53.37
92.36 | 94.52 |94.16 |88.91 |[92.49 |3427.27 -

F =18.74" LSDo.0s=2.25 LSDo.=3.14

. OPT 5694.7 Ko(  5323.4
),0PT-K (  3173.07 ) 5000 Ko Ks OPT+1/2N

OPT-K
66.16% 29.81% 4
5 6 10 OPT-K
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Fo.n=3.14 Fo.0s=2.25 OPT-K
OPT-N OPT-P K1 OPT-OM OPT+1/2N
K2 OPT Ks K3 K1
OPT OPT-OM OPT OPT-P OPT
2.4
5
9 OPT—OM 4.64 OPT
5
/ / / /
OPT 5694.7 1138.94 229.4 909.54 3.96
OPT-N 4448.89 889.78 183.75 706.03 3.84
OPT-P 4796.84 959.37 210.65 748.72 3.55
OPT-K 3173.07 634.61 189.4 445.21 2.35
OPT-OM 4633.43 926.69 164.4 762.29 4.64
K1 4753.86 950.77 202.73 748.04 3.69
K 5087.36 1017.47 206.07 811.4 3.94
K3 5323.4 1064.68 242.72 821.96 3.39
OPT+1/2N 5256.33 1051.27 281.61 769.66 2.37
3427.27 685.45 208.25 477.2 2.29
1.5 / 0.5 / 1.6 / 0.2 /
15 7/
3
3.1
3.2 K
3.3 OPT:  NiPeKis OPT—OM
4.64 OPT.
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By E.M.Pena-Yewtukhiw, J.H.Grove, J.A.Thompson, and C.E.Kiger
Department of Agronomy, University of Kentuky

pH 1
/
P
a) “~ 7z
P K
P K
e)
=263.46 )
112

P K (Mehlich3 )
P K

P
P K
P
P
P K
b)
c)
d)
112 51.4 =312.02 950 (434
1999 4
950
(GPS)
180x200 =3.05x%6.09
pH

-36-
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/
: 0.326% P=0.353
P,0s/ 0.16 P,0s/ , 0.221% K=0.267 K0/ 0.12
K0!/ ( 15.5%) 1
1
Ib/A
--------------------------- Ib/A----mmmmmmmmmm e
______ POs KO POs KO P K
0 0-15 0-15 >56 >300
30 15-45 15-45 42-56 225-300
60 45-75 45-75 28-42 175-225
90 75-105 75-105 14-28 100-175
120 105-135 105-135 0-14 <100
/
a) P K Kriging
b) a) P K
c) a) P K
P K
P K
5 ce »» P K
112 P 950 K
950 pH 112 950
P K
2
P(M3) 53.9+30.9 147+64
K(M3) 429+158 392+121
oM 2.57+0.44 3.26+0.56
pH 6.32+0.60 6.41+0.27
Clay) 19.54+3.9 17.742.8
(Silt) 71.244.3 72.8+3.3
Sand) 9.249.1 9.5+1.8
bu/A 130.4+46.9 137.6+22.4
P % 0.29+0.04 0.35+0.03
K % 0.33+0.03 0.41+0.03

-37-
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BETTER CROPS 2004
0 100 100 0 0 0
30 0 0 38.4 30.5 23.3
60 0 0 61.7 69.5 76.7
90 0 0 0 0 0
120 0 0 0 0 0
3B 950 %
/ /
K20 K K K K K
Lb/A - A A T BRI
0 78.6 100 0 0 0
30 21.2 0 99.0 100 0
60 0.2 0 1.0 0 67.0
90 0 0 0 0 33.0
120 0 0 0 0 0
4A 112 %
/ / /
P,Os P P P P P
B et S S SRS
0 30.5 0 0 0 0
30 36.0 100 43.1 94.5 74.1
60 317 0 56.5 55 25.9
90 1.7 0 0.5 0 0
120 0 0 0 0 0
4B 112 %
/ / /
K20 K K K K K
Lttt
0 79.2 100 0 25.2 0
30 15.9 0 92.4 68.8 22.4
60 4.3 0 7.6 5.9 74.9
90 0.6 0 0 0 2.7
120 0 0 0 0 0
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Http://cclab.caas.ac.cn
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( SFI/CAAS)

http://cclab.caas.ac.cn/disorder/main.jsp
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