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Effects of Manure Applications on Tomato Yields and Soil Nitrogen and Phosphorus Accumulation in a

Greenhouse Production System
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(1. College of Resources and Environmental Sciences, Qingdao Agricultural University, Qingdao 266109, China; 2. College of Resources and
Environmental Sciences, China Agricultural University, Beijing 100193, China )

Abstract : Based on international strategies of manure applications, a two—year experiment was conducted in a greenhouse production system
to investigate the effects of different strategies of manure application on tomato yield and soil nitrogen (N) and phosphorus(P) accumulation.
The treatments included control treatment (SN ) (the traditional farmers’ manure application ); P—based manure application (P ); P-based
manure plus wheat straw application(P+S); N-based manure application(N ). Compared to the control (SN ) treatment, different strategies of
manure application increased tomato fruit yields, with no significant differences among the different strategies. The apparent N surplus was
1123, 1048, 1039 kg N-hm™, and the apparent P surplus 219, 249, 226 kg P-hm™ for P, P+S and N treatments, respectively. In 0~180 cm
soil depth, soil inorganic N increased by 497, 480, 440 kg N+-hm™, and soil Olsen—P content increased by 28.4, 34.7, 31.0 mg P-kg™" in P,
P+S and N treatments, respectively. The preliminary results show that the accumulations of N and P in soils were greater under P-based and
P-based + S treatments than under N-based treatment during the two—year experiment period.
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Table 1 Basic chemical characteristics of soil for

experimental greenhouse
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cm kg N-hm? mg P-kg”’ mg K-kg'  g-kg pH
0~30 63 4.4 101.9 15.2 5.81
30~60 54 4.5 101.9 8.14 5.98
60~90 47 59 65.4 4.83 6.09
90~120 36 8.8 55.7 3.47 6.08
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150~180 34 6.3 43.5 249 6.21
180~200 23 6.7 43.5 1.53 6.23
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Table 2 Nutrient contents of manure and straw used in experiment
from autumn—winter, 2010 to winter—spring, 2012

P [ Bk Clg-kg™ Nig-kg™ Plg-kg” Kig-kg" C/N  C/P

2010 4 X 2942 267 694 17.18 11.0 424
RZZ NFEREFE 4788 76 070 156 630 6854
20114 M 3045 256 760 1759 119 401
ZHEE N\EFET 4788 16 070 156 63.0 685.4
20114 W 3124 249 786  17.18 125 39.78
A NERFE 4885 89 083 1817 549 5889
20124 I 3046 252 843 1726 121 362
ZBRE LT 4885 89 0.83  18.17 549 5889
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Table 3 Nutrient inputs in different treatments from autumn—winter, 2010 to winter—spring, 2012(kg*hm)

e e ek oy o
2010 4ERK AR Bl 330-74-179 330-74-179 200-45-108 789-247-312
F&FF — 63-5-125 — —
i 244-13-175 160-13-175 327-42-249 160-57-301
At 574-87-354 553-92-429 527-87-357 949-304-613
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F&FF — 63-6-96 — —
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F&FF — 63-6-96 — —
fbhe 195-13-182 110-13-182 200-21-191 —
it 417-87-334 395-93-341 400-87-328 —
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Figure 1 Tomato yields in different treatments from autumn—winter,

2010 to winter—spring, 2012
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Figure 2 Contents of N,;, in 0~30 cm soil in different treatments from autumn—winter, 2010 to winter—spring, 2012
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Figure 3 Contents of Olsen—P in 0~30 ¢m soil in different treatments from autumn—winter, 2010 to winter—spring, 2012
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Figure 4 Contents of N,;, in 0~200 ¢m soil after tomato harvest from autumn—winter, 2010 to winter—spring, 2012
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Figure 5 Contents of Olsen—P in 0~90 c¢m soil from autumn—-winter, 2010 to winter—spring, 2012
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Table 4 Apparent balances of N and P in greenhouse tomato cropping system from autumn—winter, 2010 to winter—spring, 2012

FFHiT 0~30 cm ELN

355 0~30 cm

) e o e o YEPyais & T A
Ay 4k N, B AHLIE i dei kA LN S

N N p N P N p N N p N p
P-bhased 20 615 148 411 26 97  — 202 376 60 565 114
2010 - p_pasedss 20 737 160 244 26 97  — 158 375 59 565 127

% 2011 4F

gep  Nobased 20 400 97 S31 718 97 — 189 382 62 477 113
SN %) 1578 494 407 100 110  — 240 343 55 1534 539
201 gk P-based 202 457 148 366 26 105  — 150 422 6 558 105
% 2012 4F  P-based+S 158 500 162 221 26 105 @ — 200 400 66 483 122
EHE Nobased 189 400 130 395 45 105  — 145 382 62 562 113
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S T A A B AR RPN R S R, 115
AR RN H OGP 4435 1230 kg N-hm?, 4582
R AFPIFE AR 1L R CTE R AR FR A 8 A LA 1Y

H %I % Olsen—P {5 A 34 253 mg kg™, ZLHE KT 60
mg-kg'o AFFFRAERRIA 200 kg N-hm?, BERHA
74 kg P-hm? [ARHER AT, P-based #E7EE
AEBAREET N-based #fEFE2A0E, IXIBEHE B
7~ ,P-based HEFEZENE A R A Z N-based [ 1.4~1.6
fi5o WIS R , BIATR A ZREA K, P-
based .P-based+S ) & N-based £ FRTLHL A G ELH
TR RS AR 1, 0~90 em TG
LR R ARFRAE 200 kg Nohm™ LA |, FAHT LU B
BN FRE TR, OB R B AR, Horp
DL P-based+S B4R, (HARHEAN 000 B9 0] A 68 1o
60 mg-ke™, HA M i BAESANIA —E R
3.2 AEZEREFA A FERN I

B AEEH RS R R AL H AR A, HETCHL
RO U SRR s A SR i R R AE R 1.
REMN BVMEEAFFEE Y 25 BR . EEE
FTESS — = R RIS 1Y | L OSBRI K
WEUGEIE R AR BN 23 B AE T 300,200 kg N-
hm2, BT AAESE — = DU KA AN 2
7 S R A g kG T R R R R R A AN IR T
200,250 kg N-hm= " +HeIoHLA & w2 A YU
b YW EFAE B2, ABFSY N-based 2b 34!
SENEFE A R LA D B A SRR i e
HLAE B 7 A A A B, DR 0 I 91308 A 5 s At
PR AL . P-based+S 7 P-based JLfilt 1340 8 t-
hm™ FEFF, —J5 G0 7R R & B, 5y —
VT T C/N 5 C/Py —fEA S, A HLER) C/N H
INFI5 BF, AHUIE AT B, C/N FER T 19
BF, A AL B 8 e ™, AR A AR N-
based 5 P-based £ C/N ¥7E 13 LIF iR pi <
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IR Z B4 E 2, T P-based+S 4bH C/N 7E 20 LU
b ARG AR A R AN 2 Y IR B [ T
MRS TR 43 Wi

4 #ig

(1) 5L 5E it NE A& PRAL AR L, ASWF 58 = Fh 2
NEAFER S PR GRIIE ™ R ATEE T, & B 1y
KRR REA

(2)P-based ZEAEHEFAIRIE PSR . BRI A&
BT N-based ZENCHER SRMG o Rt , 7R L Bt si
H, LAREAEHL 10 32, W 3% I P-based #EF7E SR,
TERMRE AR R (32 1, Ry 1 B 1 3R 20 AR R AN
WA IR M RCE, 7] A% &L N-based #iE77
B AL . 1 AAEEA S 3 B C/N C/P Ay, i i
Hajtis C/NZFEFFAT LUER 5 C/N A C/P, X 35 I 4th 7
AAREZAE T, AR PRI FLIE HE 77 5w ) SE Al
IR AT RSOR A

) ATHFIRAEPIE AL R LAl FXT TR R R
B4V K TEHLA, Olsen—P AR BEHEA T4 BTG, = Fha
NEALPRICHLA & B AT — N BAROK T BAR SRR E
Olsen—P & HEIf AR 60 mg-kg  (HIE HIEHREK .
BER & i WAEAWTG N, BEE 00 A A T 2SN A
A —E B S 1] AFFE H e i AR BR )
K1 'E N-based+S Zb3, J5 W 10 o 2 vh W %3G
A FEFATRE LG, S FEAE b S (R0 BLn;
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