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Effects of Combined Application of Organic Manure and Chemical
Fertilizers on Yield and Nitrate Accumulation of Cucumber and
Nitrate Leaching under Greenhouse Condition

GAO Wei' ,LI Ming-yue',GAO Bao-yan',LI Wei’
(1. Tianjin Institute of Agricultural Resources and Environment,Tianjin 300192, China;2. Dryland

Farming Institute , Hebei Academy of Agriculture and Forestry Sciences,Hengshui 053000, China)

Abstract; In this paper,influence of different fertilization mode on yield of cucumber and nitrogen accumula-
tion and leaching of soil nitrate was systematically studied to explicit the optimum combined application of organic
manure and chemical fertilizers under greenhouse condition. Based on a lysimeter experiment with undisturbed soil
layers, plants, soil and leakage water were collected and detected. The results showed that compared with the chemi-
cal fertilizer application pattern,the yield and economic benefits increased by 12. 1% and 7. 1% under the com-
bined application of organic manure and chemical fertilizers, with the highest yield and income for the combines ap-
plication pattern of N, PK in chemical fertilizer and organic manure. At the same time ,the combined application pat-
terns of organic manure and chemical fertilizers significantly increased nitrogen accumulation,the increase of nitro-
gen fertilizer would only increase the accumulation of nitrogen in plant,no increase in fruit; The combined applica-
tion patterns of organic manure and chemical fertilizers could significantly reduce the amount of leakage of irrigation
water and nitrate nitrogen ,the amount of leakage of irrigation water and the NO, -N leakage rates in the leakage wa-
ter significantly decreased by 14.2% and 26.6% under the same chemical nitrogen application ; Treatment of nitro-
gen application amount higher (OM + N,PK) , the soil nitrate nitrogen appeared obvious accumulation. Thus, the

combined application patterns of organic manure and chemical fertilizers could increase the yield and income, but
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also should be applied properly to reduce the chemical N fertilizer application ;the pattern of combined application

of N,PK in chemical fertilizer and organic manure under this experimental condition was the best.

Key words : Greenhouse cucumber; Combined application of organic manure and chemical fertilizers ; Yield ; Ni-

trate leaching ; Nitrate accumulation
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Tab.1 Basic properties of the tested soil

+J2/em H LT/ (8/kg) AR/ (me/ke) MR/ (mg/kg)  HAH/ (mg/ke)
Soil depth pH Organic matter NO, -N Available P Available K
0~20 8.25 46.0 78.6 151.8 154.9
20 ~40 - - 67.7 52.7 113.5
40 ~ 60 - - 62.5 14.7 79.8
60 ~ 80 - - 58.5 7.4 56.0
80 ~ 100 - - 60.5 6.9 72.8

1.2 KR

HE BN SR O EEAR 35, F 2013 422 H 15 H
HH,3 H 20 HER 4 H 21 HIGGR,6 H 24 HRLRL,

R IR E (& N 46% ) & B R 55 (% P,O;
12% ) B2 4% (&% N 18% , %% P,0,46% ) A AL4H
(% K,060% ),

A ALAE i A HLIE, 55 4 & & O N-P,O,-
K,0=1.53%-3.53% 2.52% (T3 , G L% & & H
30.45% , K4y & 32.6%

1.3 REH*
1.3.1 i{®ikit R s M3 kEXR,
BEALAES], N ALK 16.0 m* (58 2.0 m x £ 8.0

m) , Bk ATEE 4350 0.4,0.5 m, FiAf % B 2 50 000
FR/hm? o HLAAGR 56 503 0t AR R L2 2.

BEAN A FAR 35 V5 4 75 0B AR 2R A7 it IR, B 20%
N.100% P,0,#130% K,O Jjiti , Hi A #6419 N . K,0
43 6 YCIB i, 36 i B[R] 43 ) AE 2013 4E 4 J1 19 H 4
H2SHSHSHSHIBHSH2HS5H29H
PEAT o A MUIE 430 3L 5 , it I 4 4 18 000 kg/hm’
AL FIE B 4 500 m®/hm’

1.3.2 W@miH RoJrd il s 5 RCR Y B B A
INDRSR S i I T SR 2 B R SR L 7
T T T 19 SR A B TTCAE R A, BE T i 0 T 2R 5
R AR A B E A . O E R HE 0 ~20,20 ~
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40,40 ~ 60,60 ~ 80,80 ~ 100 em +HEkE 5, KT )5 PR R 0.9 m, Jl FUCEME B KTE 0.9 m KL
I FCAS A S B A v i R 1 bk s W 2 B IK, 5B IR SATE RN 0.3 m x0.3 m x
FHEA EWEHE AR A NR R A E R 0.3 m BB KN AT, & T L2301 m MK
FE—AKO0.5m 0.4 m 501 m MBWIKIE  SF5H EIERE, BUER, 6H A WEMm &
L EBRBE SR EWMY R ER 0.25 mm () TR ERMEBRB K, IE SRS,
20, UE XS 2 U K ke B iEAE . B T TR S B

2 HBAEET

Tab.2 Experimental treatments kg/hm’
F/3 F& Nutrient content
TR yGE ; - ;
AL AE Chemical fertilizer A HLAE Organic manure
Code Treatment
N P,0; K,0 N P,0, K,0
1 CK 0 0 0 0 0 0
2 oM 0 0 0 186 428 306
3 N, PK 300 150 350 0 0 0
4 OM + N, PK 300 150 350 186 428 306
5 OM + N, PK 450 150 350 186 428 306

H:OM. HHLIE. £ 3 ~5 .
Note: OM. Organic matter. The same as Tab.3 -5.

MFEZE P A A R BRI AR, 25.8% il AL “F IR AT SE B = 18.3% . 5
TH AR AL Ja T 28 08 8 RO s A LRI E WA L (N, PK) SR T HLICHLIE kB 5 it IE Ak
R P B AR TR PP - AR R A AL (AL ) BRI BRI B IHE ™ 120 1% 1e it A HLAC B9 & Ak B, 2 %
VR TR E s pH R 2.5 1 ik R bR EHE A 300 kg/hm® B, AT SEHLAE - 8. 8% 1l A
VR LR A R R A EUCR T 2 mol/L KCLE W ARG &k 450 kg/hm® BP0 2. 1% , o] AL
BB A B e BE IR M T B K Y AU i, B RO R

BRERJAR A Aot e FE IR A 3 2 Hf R OM + N, PK Jife JIE 4 2
AHFFE R F Microsoft Excel 2003 Fl SPSS 13. 0 G R, A% 19,13 Foo/hm’, &5 F
Gt B AT B S BT o oAt b 3 5 AS it AR Rk Ab R HC 4 ik 25 B G, AR
14.92 J70/hm* | @ 3 I F Hofth &b B 5 (5t FH A7 HLAE

2 R 5 "

g At AR R, 5 AS i R RERE AR B, JEL 4l i 25 40 i) 444

2.1 A[EHEREALEE N~ 2 K& 5N E 8 =0 T 19.8% 1 15.7% ; 5 ¥ 4L IEAH L (N, PK) , &

o152 3 Wl L, AR A I AE AL B2 18], BMOCR L™ A HLICHUIE R L 4 i ME Ak B, JH: 28 5% 3k 45 - 34 34

HESKK, Hh OM + N,PK 4k B # R 5= & K 7. 1% , 7t A ALIE /Y 3 al E it A AUIE, MR

92 813 kg/hm®, 2 &5 F H iy b BE 5 A7t FHERE AL B A R 300 kg/hm® i AT S2BRSE IR 7. 1% T 24

L E N7 AL 67 813 kg/hm® . i FIAERE AT LAAE  MEAE &R 450 kg/hm®, g T AERE A9 488 A 88 i, 2
—E PR AR e, it R A LIS AT S B VeI T 0.4%
#*3 AVEHEES MR ER-BREFNHEN N

Tab.3 Effect of different fertilizers on cucumber yield and income

W3 /% Increase rate W # /% Income rate
e HE*JLEE?K LIﬁEA [ HCK Hom HNPK Hck Hom HNPK
Treatment /7 78/hm*) /(700 hm’) /(kg/hm’) MK M M AR MR AR
Fert. input Income Yield Comp.  Comp. Comp. to Comp. Comp. Comp. to
to CK  to OM N, PK to CK  to OM N, PK
CK 0.00 14.92 +0.07d 67 813 +313d - -
oM 0.90 17.87 +0.30b 85313 =1 362b 25.8 - 19.8 -
N, PK 0.39 17.26 £0.32¢ 80 209 =1 477¢ 18.3 - 15.7 -
OM + N, PK 1.29 19.13 +£0.36a 92 813 +1 654a 8.8 15.7 7.1 10.8
OM +N,PK 1.35 17.81 0. 14b 87 084 +651b 2.1 8.6 -0.4 3.2

A R/NG P2 5708 5% K. #K4~5T,

Note ; Different letters mean significant at 5% level. The same as Tab.4 -5.
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2.2 AFEBELEENESERRRE

122 4 nl UL, A [s) e A Ak B rb 2 TRSR S 0 A A
R A 220, Ak R RO 2.02% ~
2.75% , ATita FH RERE AL B, 3 TR Bk oP i 0 D
2.75% , & T HAMAL B AUk T A HLAE A0 B, BT
PR R RN (2. 02% ) 5 BTOR S AP i R & 20
2.17% ~2.97% , Hrp At T AE R AL 2], SRS b 0
R, A 2. 17% , w] WL i FH 088 m] 8 fin A ik A
REH YR i

MWRRI R E &, A L Ak P2 TR PR 2
MR B AR, 2 59. 6 kg/hm”, BRS04k o
FAIL, 4y 83.5 kg/hm® 55 %6F BEHA L, A FH A HILAE
XA PR 3 R AR R R AN O (EL 2 AT L] i
IR S AR A W MG o Bt £l A Ak 28 e JTCAR A A

RELRRZ WA . A PUIE AL B e A it
FH UL K 38 i R NE Ab B, %oF B TG A ke R0 SR 52 1) 10 &R Ik
Wit A W R e EVE T . OM + N, PK Ab #H IR 52
A RRUE B T H A 43, 159. 3 kg/hm’;
OM + N,PK Ab 8 A MR 03 W M 87.6 kg/hm”
3 T HA AL NAR R ER M IE A
K OM + N,PK 4b 3 ) B 234. 5 kg/hm?,
2 v T A AR R T A it P I Ak B BT AR
1 B IAR, AR 143. 1 kg/hm® o LA 14347 7T
DL, 3G & IE it A AT DR mp AR b AR R R
L IPA R AR R L B R, ARG
B HLICHLEC & b ], A BB A R0 32 5 2R S R
1R

F4 FREELEBEENRSERERRE

Tab.4 Effect of different fertilizers on N content and accumulation in cucumber

o R/ % ﬁ%fﬂi/(kg{hmz) H o EFUR/ (kg/hm?)

Treatment N content N accumulation Total N

FE#E Plant 52 Fruit FH £ Plant B ST Fruit accumulation
CK 2.75+0.0la 2.17 £0.02¢ 59.6 +3.5¢ 83.5 +3.6e 143.1 £6.6e
oM 2.02 £0.08b 2.63 £0.09b 60.2 +7.9¢ 107.6 +£7.8d 167.8 +15.1d
N,PK 2.46 £0.39ab 2.94 £0.19ab 63.1 £0.7bc 124.1 £11.7¢ 187.3 £ 11.7¢
OM + N, PK 2.51 £0.55ab 2.97 £0.20a 67.7+1.1b 159.3 +1.5a 227.0 £0.4b
OM + N, PK 2.59 £0.20a 2.97 £0.19a 87.6 £1.4a 146.9 +1.3b 234.5 +2.4a

2.3 A[E) e AR Ab FE xof 1 452 A 7S SR KR Y R

TE B NAS [ A 7 399 45 Ut A 5 /K O, 2R 46 1
IRV RO 2 B R A R AR, AR LB, O BURE I
FORHAS SR it o X BT A A 7 00 e S 2 S I 4
RmHEAT TS, AL Al B SRR KK
7L B IR BRSSO AR, X R T
W IR AR R o 8 v ) 2 IR A G i ik
T RHAS B 1R R o 7R T it IS B — U R
BWKPHSR TN 80.3 ~111.0 mg/L, H
OM + N, PK 4k K 45 0% B d o, 11 A i A e Ak
HL BTSSR S AU 43,1 mg/Le Z A Hl
oA ST T 119 S 4 AN ] A0 B2 T K i 25 U0 o R

140 ——CK —=—OM
120} —+—N,PK —>— OM+N,PK
3 —*— OM+NPK
> & 100
2
~ g 80
Eﬂ 8
® .Z',, 60 -
e 4ot
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SEMERE/d

Days after planting
Bl FEEELERBRPHEEASENNTE
Fig.1 The dynamics of NO; -N content in leaching

water in different fertilizers

ETEEE AN A YL N, PK 43, 3% s
Kb 2 ACE R AR P, L 91, 2 mg/L A F
29.1 mg/L, B T 68. 1% ; Jits FH A HLIE AL 3, & U
K i A R R R R 2, OM + N, PK Al
OM + N,PK 4> BIFAK T 39.5% F134.7% ., %) T Uik
ZERAT, S LA BB K PR S A Sl 15,8 ~
52.9 mg/L, H A (Wit F A HLIE AL 3132 U 7K Al 28 A
i i I, A it IE AL B 38 U K R S R Y
H 6.3 mg/L,

B2 5 Al UL, 78 B IR H, R T8 Y
AT UEWE , L WE K 138 e AR AT s B 1Y
44.6% ~52.0% . 1€ W & A R B 245 F, it
A AL Ak FHEVE WK B2 T S R T A Ak B, L
BlREA 5HE KR 51.4% ~52.0% , i it A L
AT Ak 38, 35 T K 0 = A REIE K 44. 6% ~46.2%
TE it 2 12 A R 09 25 40, R T DL IE AL AE B BE 45 it
JIE AL 38, HEWE K (2 e i T R 14.2% . BTt FH AL
NEALFE, + 6 A KAk = 2w T H Ak B
(% OM + N,PK) , ik 5] 204. 9 kg/hm”, [t %f H& &b ¥
B 1 157.6 kg/hm®, 4 8 ZUIE i At (300 kg/hm® )
B 52.5% o B —Jiti 1A AILJE Ak 31 - 458 i 28 A bk %



C T A
GRICULTURAE 192
OREALI-SINICA

ooR IR 30 &

4 108.7 kg/hm®, Hox) FE AR B 5 1 61.4 kg/hm?®,
5 %4 UM 1 33% . OM + N, PK &b 3 + 36 il 25 4
PRI B 150. 4 kg/hm® (5 ZUIE S0 B 1 21. 2%
OM + N, PK Zh P 4 el 25 AR B0 195.5 kg/hm,

it AL HE AR FRAIE T 29.2 ~31.3 ANH 73 A, 15 il A B
AR B9 2600 R 2R T A HLICHILBC & it AE AL 2, il 25 R
14935 s 27T [ A 26.6% o Bk mT UL, A A A HLE
AL A, Al s 2D A SR 25 S R, (EL 1

W RUNE S T 9 23. 3% MG PR AT HLIE AL F LG 86— U A B PHI AN M 5 000 0 v I B 340
x5 AEREELENHESRKENIIG
Tab.5 Effect of different fertilizers on irrigation water leakage and NO, -N leakage

NO, -N i & i T2 Lo i)/ %

VW B NO; -N ik 7%

Irrigation water Leakage water NO, -N leakage amount a(:cour'lted
for the proportion of fertilizer
CK 4 500 2311.9 £21.1a 51.4 47.3 £1.6d -
oM 4 500 2 008.6 +86.0b 44.6 108.7 +7. 1¢ 33.0
N, PK 4 500 2341.9 £22.7a 52.0 204.9 5. 1a 52.5
OM + N, PK 4 500 2 008.4 +£61.1b 44.6 150.4 £7.5b 21.2
OM + N, PK 4 500 2 078.7 £72.0b 46.2 195.5 £3.9ab 23.3

2.4 AEEELENTEHSERERENZN
R P 2 A) D, AN TR it A A B - R Al S R BB
FAKR BB ES R, B AR R
PR - HHMAR B EEAL P 5
0~20 cm )2, L OM + N,PK A3 &, ik 5] T
389.7 kg/hm”, . CK 4 ¥ &5 191.5% ., OM + N,PK
AL FEFD N, PK Ab3AH I ,0 ~ 20 em 43RS A5 A B
2K, B CK 4351 119.0% 1 128.8% . 4
e A HLIEANFE  7E 0 ~20 em + 2 A A W 1 IR
TR ER, OM + N,PK &b B 7E 60 ~ 80,80 ~
100 em 2SR B THEN R, HE & FHE
f b3, 5 CK AR LG 2053 T 205. 0% 1 237.0%

1000 @0~20 cm ©20~40 cnm40~60 cm
060~80 cm 080~100 cm
< . 800
=
28
B
2.8
<= 600
o i
&®
gi 400
[}
T 200
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Fig.2 Effect of different fertilizers on

OM+N,PK  OM+N,PK

soil NO; -N accumulation
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TE BT it S A AR o P, SONE A9 e R 5 B
Jit K 5 RS A b A R 1 R AR L e R A S
i SR AR, B 22 X b S MM T /K BTG e o Es-
awy 55" BR ST & B, S0 RNt P O RE R v
A & T >R A HUAE 046 E S 5 it T, A 082
I Tt P P9 ] Pk LG ey A S AIE 7, R S B

PER R AL AR AR BT A R, R
A HLICHLIE REC & it F 3 I RS- 3 3 12, 1%
T 1%, vt AR & AR AL FE (OM + N, PK)
3987 0 SR N 2 e L 43 IR E T 92 813 kg/hm?
119,13 J5ot/hm” | 5 3% w8 F HoAth 4b 28, 1M R FH A&
AbEE(OM + N, PK) Hoy™= 5 FIZ sz #5H PT F B

A HLICHLE R EC A it FH 2 55 I8 4 48 09 A 20
it , T R e 28 L, B2 o - AL R, T 58 pH
L, Uk 2 TR A A 20K o it P o i 114 - SR AL , 1 1 38
BER A AT VR 5743 1 W, DD 35 Ak
AT T 45 SR W, 1 I SURE A i R S mT LA B v A R
A R AR IR B A R AR S i B,
HA KA A LTI A H B, A R e &
AT R R o A R TR R R
il R RS AR R K R,
AT A5 A F A, e E I A ) 0 A5 1R T bt R
= AL EE(OM + N,PK) |, iS5 A 7E 0 ~ 100 em IR [
RN EET BRIE, JLHE 60 ~100 em + 2,
BEEVED I ER IR K P IS A S EAR R T
R e s, R A HLICHLEC A it VE R K 1) 5 U
BIREAR T 14.2% , 1 76 A 27 M8 7 ) 2 A [ 1) 2% 1
TR A HLICHLEC A it FH 6 2 200 bk 7 1 m] o b
26.6% . AJ LR A HLICHLEL A it F o] i 2 B AIG
WEoK 135 T FAS 25 I, X 55 Gairola 421 A1l
Ehiokhilen %" iy fff e 45 AR . 76 1L £ 5%
T B SRR X, 7E 80 em 1 2 LA T YA 2 Bl ik
120 kg/hm® , J AR A &0 E 0 A HUIE Y e
A PR e L MR B A i, AR s Ak B A
Bl 2B W T e 4 T S v Y 2 R ) MR R A R
i 25 80 0 A B, AT DR 20 i S R ki . Ca-
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bello 25" B} 5 % B, 38 24 v/ 260N R THE K 119 )

X T S8 M Jo A 82 i i L AT LD SR 1
AR o

Hy e Al L, A AL IC AL & A 60 AT LS i A
Py AR RO, T EL b 2 — Y RE PR PR Y
A FEEAR o ERAE SR A 7 R ARG AR W 3R
R ML AT AN [R] A 19 A7 BILAE A TS BILAE B9 S 4 e
o A FEIN N, 75 e 2 R Ff i i & o OM +
N, PK 2y S (i HE A 2
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