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Table 1 Basic properties of the tested soil

#o pHfE AR AR WMER M A

Growing pH  Organic matter NHy;t-N NOs; ~-N Available P Available K
seasons value /(g+kg™1) /(mg + kg™1)
LRE
Winter-spring 7. 49 20.1 20.4 154. 8 199. 8 484.8
season
ik
Spring season 8.31 11.1 26.0 102.1 314.4 140. 6
L2 ik

R IR 8 M, 3 IRER , FEVLHES , X FHE R
JI/NX EFRH 16. 6 m® , B4R 2 B4 50 000 #%/hm’ . &
VMR 16. 0 m® , FHAERE R 50 000 #%/hm’,
BRI TR e AL & L3 2.,

A EEAR $5 AV 4 7 AR A R A7 AT, BP 2096 N,
100% PO, #l 30% K,O %ﬁﬁ’ﬁ%%ﬂﬁ% N.K,O 61}' 6
WiBHE. A HUAEEREE 5 F & 22 500 kg/hm'

RGBTt FH RO ARAE - SR (B N 46 %0) G B R4S (&
P,O; 12%) JB§ls —4% (& N 18% .4 P,Os 46%) G fh4H
(& K. O 60%0) ; {ite FF i 78 HLAE A 7 b8 MLAE , 37 4%
&8N N—P,0, —K,0=1.59%—1.72% —2. 74% (F
), EWUR SRR 31 54% , K558 39.79% .

x2 RIS A BIE T
Table 2 Experimental treatment
#0 543 FI & Nutrient content/ (kg « hm—2)
Growing & HLAE Organic manure 4LAE Chemical fertilizer
Treatment
seasons N P20 K20 N P20s K20
OPT 215 233 371 450 225 675
OPT-N 215 233 371 0 225 675
OPT-P 215 233 371 450 0 675
KB
X OPT-K 215 233 371 450 225 0
Winter-spring
FP 215 233 371 750 825 900
season FPN 215 233 371 0 825 900
FP-P 215 233 371 750 0 900
FP-K 215 233 371 750 825 0
OPT 215 233 371 297 147 378
OPT-N 215 233 371 0 147 378
P OPT-P 215 233 371 297 0 378
. OPT-K 215 233 371 297 147 0
Spring
Fp 215 233 371 446 299 603
season FPN 215 233 371 0 299 603
FP-P 215 233 371 446 0 603
FP-K 215 233 371 446 299 0

1 OPT. AR MEAL AL 3 FP ok R B MM AR AL 32, R IRl .

Note: OPT; Optimum fertilizer; FP: Farmer practice fertilizer, the same below.
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23 H.5 H 20 HF16 A 19 H ;s FA EICRAER E 2510
3H25H6H26H.5H10H5H25H.6 H1 HF6
A 20 H., BUCRE 2 BRAREBHEMER, 4505 HE KR
JNATFECRE, It TR R E. M HL 2R/ 0.4 & &,
HIRPIBUG , & /X A B EL 0~20 om - HERE &, I 58 B
BAR AR EMBE A S &

MRS P EASERARR-TEAEHEE HE
WAL S5 28 18 AR I , B AH B bL Gk Bl L R
W eI 0 5 - 3RS A ECR A 2 mol/L KCl ¥ #2- XU
KEIMY IR ; T HEHERBE I E R FH 0. 5 mol/L fk
PR S ANV IR AR - S BA BT EL B 3k 5 - R 50 I e R
1 mol/L FERREZ IR MR $2- TR TR e B,

L4 BAESHT

RIS B 38 % A Microsoft Excel 2003 F1 SPSS 13. 0
WA G0 . ERER 2= R 2R (kg/ kg) = (2 F AL
=B — U R AL 8 /i AR BN 5 AR R 2R (%) =
(R FH 0 &' R EL T 3R TE
&8 /MR <100%M
2 HRE5SW
2.1 FFEEHATFHE

M 3ATLUEH, TR RLAFEE L RFEEEN,
e AR AL #E (OPT) Ab B 7= & 43 51 & 130 688 kg/hm’
F1 88 438 kg/hm’ , i T4 B H Bt AL AL 3 (FP) , (H 2 —
HERVADE  NEF L AE FE, BT OPT 43
RERHE A B /D, FRAIR T 3 IR AR (Y A , H 42 B 30 25
5T FP AbHE,

MRS R AT F , & B 7 BT B 7 BN
BARFE, XFHEN OPT-N F1 FP-N LhBRSE = AN 8 ;
i OPT-P.OPT-K.FP-P #l FP-K &bHy =¥k 4% 5 2%,
VBB = B K, OPT-K Al FP-K 4b 2 8 7= & 4 51 4
56. 6%0H149. 7%, FHULA L, FE LR B P A FHE I,
BRI AR P BRI E T, FEMEE
ISV 2R Ak FELNGS 7= 8 1 2 i) AR 2, L w4 2 O
FEE A B, OPT-N A B 73k 10. 2%6 , FP-N b BHIE ™ ik
13. 8 %6 , Vol A g 4 Ak TR ) Uk 7 B R T 38 A DB R TE
1.4%~9.3%., HHRBPHELETN, AXLH/NERK
K FEBENTF,
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Table 3 Effect of different growing seasons on cucumber yield and income
0 Abyg a W= P HERLBEA sl e
Growing seasons Treatment Yield/ (kg « hm—2FW) Reduce yield/ %  Output value/ (5 J5JC + hm—2) Fert input/ (F J7JG « hm—2) Net income/ (F JiJG « hm—2)

OPT 130 688+3 223a 100. 0 26. 14 0. 80 25.3440. 64a

OPT-N 126 368+6 639a 3.3 25.27 0. 62 24.65+1. 33a

P OPT-P 78 754+4 533d 39.7 15. 75 0. 60 15.15+0. 91d
Winter-spring OPT-K 56 655+4 176e 56. 6 11. 33 0. 37 10. 96+0. 84e
FP 126 469+4 574a 100. 0 25. 29 1.58 23.72+0. 91b

season FP-N 117 1274 360b 7.4 23.43 1.28 22. 1440, 87b
FP-P 92 01449 502¢ 27.2 18. 40 0. 86 17.54=+1. 90c

FP-K 63 58612 466e 49.7 12.72 1.01 11. 7140. 49¢

OPT 88 438+1 362a 100. 0 12. 38 1. 60 10. 7940. 19a

OPT-N 79 375+1 875¢ 10. 2 11.11 1.68 9.43740. 26e
OPT-P 83 230+1 097b 5.9 11. 65 1.49 10. 16+0. 15bc

HFHE OPT-K 80 184+1 018¢ 9.3 11. 23 1. 36 9. 8740. 14cd
Spring season FP 87 813+1 250a 100. 0 12. 29 1.91 10. 38+0. 17b

FP-N 75 698+484d 13.8 10. 60 2.00 8. 60+0. 07f

FP-P 86 563+1 654a 1.4 12. 12 1. 81 10. 31+0. 23b

FP-K 80 842+1 101bc 7.9 11. 32 1. 67 9.65+0. 15de

HRE 2.0 J0/ ke, BEER — 4 4. 0 JT/ ke, SALHT 3. 8 JT/ ke, BERE — A4 15 5T/ ke, B A HLAL 0. 5 T/ ke K F IR 2. 0 I0/ ke, HHEHN 1. 4 JT/ kg, RRFRRREFIE

5% BEKF, TR,

Note: Prices of urea,diammonium phosphate, potassium chloride, potassium dihydrogen phosphate,organic manure, winter-spring season cucumber and spring season cucumber were

2.0,4.0,3.8,15,0.5,2.0,1. 4 RMB Yuan/ kg, respectively. Different letters mean significant difference at 5% level.
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Fig.1 The dynamics of vegetative organs accumulation of cucumber in different growing seasons
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Fig. 2 The dynamics of fruit accumulation of cucumber in different growing seasons
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Table 4 Fertilizer N,P,K use efficiency in
different growing seasons
#0 e REFIAR REER] 3
Growing Agronomic efficiency/ (kg « kg=1) Recovery efficiency/ %
Treatment
seasons P20 K20 N PO KO
REHE OPT 12.5 30.8 60. 7 13.3 10.9 23.6
Winter-spring season FP 9.6 41.8 69. 9 7.6 3.3 10.9
i OPT 29.5 16. 3 5.5 12.1 10.6 16.9
Spring season FP 1.9 11.5 4.2 1.0 0.4 4.3

3 itit 54t
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FIE it P 22 F L 51 SR ARAR , 5 BB AR R 2 (3. 300 AR
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excessive application of fertilizers and manures to two contrasting intensive

Effect of Different Fertilization Treatments and Growing Seasons on Yield and
Nutrient Accumulation Under Greenhouse Condition

GAO Baoyan' , GAO Wei' ,LI Mingyue' ,ZHENG Chunlian®
(1. Tianjin Institute of Agricultural Resources and Environment, Tianjin 300380; 2. Dryland Faiming Institute, Hebei Acadeny of Agriculture
and Forestry Sciences, Hengshui, Hebei 053000)

Abstract: Taking cucumber as material,the effects of different growing seasons on yield, the law of nutrient absorption,
and fertilizer use efficiency and agronomic efficiency under greenhouse condition were studied. The results showed that
compared with the farmer practice fertilizer (FP),optimum fertilizer (OPT) was much higher,there were not significant
differences of cucumber yield under different growing seasons. From the economic point of view,due to low inputs of
optimum fertilizer (OPT) the cost of the cucumber plant was reduced,its economic benefit was remarkable higher than
that of FP. Because FP treatment applied high application rate of phosphoric fertilizer, and lead to cucumber on
phosphorus accumulation quantity was higher, but the agronomy efficiency of nitrogen fertilizer and fertilizer utilization
rate were low;potassium in the winter and spring cucumber crop of facilities was the main limiting factors, followed by
the phosphorus, the smallest, the influence of nitrogen spring and the crop of the cucumber, nitrogen was the main
limiting factors.

Keywords : cacumber ; different growing seasons;yield;nutrient accumulation;fertilizer use efficiency
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