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1177 mm 15.7 C : 60 ~80 cm.
5 0.51 mS * cm ™ o
1.2 ( Brassica campestris L. ssp. chinensis Makino.) . ( Aptum graveolens
L.) o
1

Tab.1 Experiment treatment and the vegetables planted

Treatment Fertilization pattern Vegetables planted
: Traditional fertilization pattern( TFP) Brassica campesiris L. ssp. chinensis Makino
Traditional fertilization pattern( TFP) Aptum graveolens L.
) CK Brassica campestris L. ssp. chinensis Makino
CK Aptum graveolens L.
3 Soil test based fertilization pattern ( STFP) Brassica campestris L. ssp. chinensis Makino
Soil test based fertilization pattern ( STFP) Aptum graveolens L.
1.3 3 (36 mx6 m ) o
2007 10
1 6 1o 10 m X2 m (PVCQ)
PVC 50 cm
15 cm., 3 ( STFP) . ( TFP) (CK) »
3 4.50 t * hm ™’ (N+P,0, +K,0=5%) . TFP
1.16 t * hm 2 ( N:P,0,:KO0=15%: 15% : 15% =45%) |
1.16 t * hm ™’ ( = 12%) 0.23t*hm™’ ; STFP '4
300 mg * kg ™'\ 240 mg * kg™ 16.67 kg *
hm ~* 193.33 kg * hm "’ ( )
60% 40% o
(90 mg * kg™") . CK o
1.4 2008 2 3 o
0~20 20~30 cm’ 10 o
1.5 ( ) 2mol * L' KCl ®
16 17-18
; 0.5 mol » L™" NaHCO,( pHS8.5) o
1 mol « L™" NH,OAC ( pH7) ; . 1 mol «
L~' NH,OAC( pH7) ICP-AES .
. o Ca( H,PO,) ,-HOAC 10

16

1.6 MS-Excel SAS 8.2

o
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2.1 2
2.1.1
0 TFP
STFP 0 CK STFP
(P >0.05); STFP
TFP 81% ( P <0.05) STFP
TFP ; TFP
52% ( P <0.05) STFP
o 20 ~30 cm CK TFP
STFP (P> 1 2
0.05) 3
( a =0.05)
Fig.1 Effects of two fertilization patterns on the soil a—
vailable nitrogen content in the greenhouse
2620 ) 0 ~20 em The treatments in the same soil horizon with different let—
TFP CK STFP ters mean they are significantly different at a significance
CK p 00 05) level of & =0.05; those with the same letters mean they
( (P> ) ) are not significantly different similarly hereinafter
TFP CK 32% ( P <0.05
STFP  30% (P<0.05) TFP
STFP TFP STFP
20 ~30 cm CK TFP STFP
(P>0.05)
0~20 cm
2 2 3 2

Fig.2 Effects of two fertilization patterns on the soil

available phosphorus content in the greenhouse

Fig.3 Effect of two fertilization patterns on the soil

available potassium content in the greenhouse
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0 3
0~20 cm 3 TFP CK
1.66 (P <0.05);STFP CK  88% (P <0.05); TFP
STFP  42% ( P <0.05) . 20 ~30 em TFP CK TFP CK
66% ( P <0.05) ; STFP CK (P>0.05); TFP STFP  36%
(P<0.05) , 2 o
2.1.2
2. 4 0 ~20 cm TFP
2 3 (P>0.05) . 20 ~ 30
cm TFP CK TFP CK 40% ( P <0.05) ; STFP
CK (P>0.05); TFP STFP (P>0.05) TFP
4 2 5 2
Fig.4 Effect of two fertilization patterns on the soil Fig.5 Effect of two fertilization patterns on the soil
available calcium content in the greenhouse available magnesium content in the greenhouse
5 0 ~20 em STFP TFP STFP TFP
22% ( P <0.05) ; STFP CK (P>0.05); CK TFP 16% ( P <O0.
05) .
6 0~20 cm TFP CK 53% ( P <0.05) ; STFP
TFP 58% ( P <0.05) ; CK STFP (P>0.05) o
20 ~30 cm (P>0.05) TFP
(0 ~20 cm)
2.2 2 7
0~20 ¢cm STFP CK (P >0.05); TFP
CK 33% ( P <0.05) STFP 36% ( P <0.05) ; 20 ~30cm TFP
CK 20% ( P <0.05) STFP 26% ( P <0.05) STFP CK (P>

0.05) . STFP
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6 2
Fig.6  Effect of two fertilization patterns on the soil available

sulfur content in the greenhouse

2.3 2
2.3.1
. ( 2)
(P>0.05)
(P<0.05) TFP
STFP 24% 25% TFP
STFP (7 TFP
(P >0.05) STFP
STFP (P<0.05) 73% 65%
(P<0.05) 46% 33%-. CK STFP
STFP
o STFP
(P<0.05) 30% 16% CK STFP
2

2 (P <0.05)

7 2
Fig.7 Effect of two fertilization patterns on the soil EC in

the greenhouse

2
2 (P<0.05) CK
TFP
2
( 2
TFP STFP TFP
TFP CK
TFP .
( 7 TFP STFP
CK
TFP
(P >0.05)
2 STFP
CK 38%  125% CK STFP
TFP CK
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STFP TFP ; STFP (P <0.05) CK
STFP o TFP

STFP CK (P>0.05) TFP
o STFP CK
(P >0.05) 2
( 2.
(P>0.05)
( 3)
( 2
TFP
STFP
TFP 88% ( P <0.05)
( 2 TFP STFP( 6)
STFP(  8) TFP
° 2 o
2
Tab.2 Effect of the different fertilization patterns on the vegetable nutrient content %
Brassica campestris L. ssp. chinensis Makino Apium graveolens L.
Nutrient Treatment
Underground SD Aboveground SD Underground SD Aboveground SD
part part part part
TFP 3.60a 0.18 4.23a 0.10 3.47a 0.21 6.56a 0.91
. CK 3.49a 0.39 4.11a 0.82 3.53a 0.25 5.28b 0.15
Nitrogen
STFP 3.41a 0.01 4.32a 0.38 3.87a 0.13 5.24b 0.38
TFP 0.38a 0.01 0.48a 0.10 0.62a 0.05 0.81a 0.09
CK 0.26b 0.02 0.36b 0.04 0.56a 0.11 0.77a 0.05
Phosphorus
STFP 0.23¢ 0.01 0.28¢ 0.03 0.55a 0.10 0.77a 0.04
TFP 0.46ab 0.22 1.28a 0.43 1.76ab 0.53 2.74a 0.60
) CK 0.37b 0.01 1.02a 0.25 0.97 b 0.19 1.83b 0.11
Potassium
STFP 0.51a 0.05 1.31a 0.19 2.18a 0.57 3.06a 0.04
TFP 0.65a 0.09 1.32a 0.17 1.15a 0.24 1.40a 0.21
) CK 0.54a 0.07 1.28a 0.19 1.06a 0.51 1.47a 0.12
Calcium
STFP 0. 66a 0.13 1.34a 0.23 1.06a 0.40 1.66a 0.13
TFP 0.19a 0.05 0.25a 0.03 0.28a 0.03 0.24a 0.07
. CK 0.21a 0.03 0.24a 0.03 0.22a 0.04 0.17a 0.06
Magnesium
STFP 0.20a 0.02 0.25a 0.02 0.24a 0.05 0.22a 0.02
TFP 0.24 b 0.11 0.38a 0.02 0.61a 0.13 0.70a 0.05
Sulf CK 0.25ab 0.06 0.42a 0.15 0.63a 0.10 0.70a 0.08
ulfur
STFP 0.43a 0.07 0.45a 0.04 0.62a 0.02 0.66a 0.08
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2.4 2
o 8
STFP

(P <0.05) TFP.CK 17% - 18%;

CK TFP (P>0.05) .
STFP
STFP TFP 30% CK 19% ( P <
0.05) (P>0.05) .
STFP TFP
3
8 2
. Fig. 8 Effect of two fertilization patterns on the greenhouse
° vegetable yield
25-27 28
29 30 31-32
33
STFP N N
N STFP
; TFP
TFP STFP STFP
o STFP 2 CK

34

o TFP
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Effects of Two Fertilization Patterns on the Soil Secondary Salinization
and Vegetable Nutrient Content in the Greenhouse

HUAN Hengfu' > ZHOU Jianmin> DUAN Zengqiang® WANG Huoyan’ GAO Yanfang’

(1. Tropical Crops Genetic Resources Institute Chinese Academy of Tropical Agricultural Sciences /Key Laboratory of Crop Gene
Resources and Germplasm Enhancement in Southern China Ministry of Agriculture P. R. China & Key Laboratory of Conserva—
tion and Utilization of Cassava Genetic Resources Ministry of Agriculture Danzhou 571737 China; 2. Nanjing Institute of Soil

Science Chinese Academy of Sciences/State Key Laboratory of Soil and Sustainable Agriculture Nanjing 210008 China)

Abstract: Recently soil secondary salinization has seriously restricted the development of the greenhouse agri—
cultural industry and most of the salt ions in the greenhouse soil were nutrient ions. Rational fertilization and
the scientific control of the nutrients should be done to reduce the greenhouse soil secondary salinization. Two
fertilization patterns traditional fertilization and soil test based fertilization were used in the green house to ap—
ply fertilizer to the vegetables Brassica ( Brassica campesiris L. ssp. chinensis Makino) and celery ( Apium
graveolens 1..)  and the nuirient content of soil and vegetables in the greenhouse were determined. The result
showed that soil test based fertilization pattern ( STFP) could balance the soil nutrients while the traditional fer—
tilization pattern ( TFP) increased continuously the soil content of the phosphorous and sulfur which had been ac—
cumulated worsening the imbalance of soil nutrients. The TFP celery had significantly higher nitrogen content in
the aboveground part than the other treatments while the nitrogen content of the under-ground part of the vegeta—
bles was not significantly different ( P <0.05) among the treatments; phosphorous content was significantly dif—
ferent in Brassica among the treatments the highest in the TFP treatment and the lowest in the STFP while it
was not significantly different in celery among the treatments; the STFP treated vegetables had higher potassium
content in the underground part than the control while the potassium content was not significantly different in the
vegetables above the ground among the treatments; all the three treatments did not affect the Ca and Mg content
of the vegetables as well as the sulfur content of the vegetables above the ground while the STFP treatment gave
a higher sulfur content of Brassica under the ground than the other treatments; the vegetables yielded higher in
the STFP treatment than in the other treatments and there was no significant difference between other treatments
(P >0.05). The TFP treatment was comparatively low in potassium content and the other macro and secondary
macro elements could meet the need of the vegetables growth but the phosphorus and sulfur content was too
high; the STFP improve the growing environment of vegetables by decreasing the application rate of the phos—
phorus and sulfur fertilizer and increasing the application rate of potassium fertilizer based on the soil nutrient
conditions in the greenhouse and the STFP can also effectively constrains the occurrence and development of the
soil secondary salinization in the greenhouse and increase the yield of the vegetables. The STFP is a good meas—
ure to improve and control the greenhouse soil secondary salinization.

Key words: secondary salinization; greenhouse soil soil test based fertilization pattern; traditional fertilization

pattern; vegetable yield; nutrient content



