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Effect of Irrigation, Fertilization and Straw Incorporation on
Soil Potassium Leaching in Vegetable Greenhouse

CHEN Shuo' , YAN Zheng-juan’ , FAN Zhao-bo’ ,CHEN Qing’, LI Zhi-fang'

(1. College of Agriculture and Biotechnology,China Agricultural University, Beijing 100193, China;
2. College of Resources and Environmental Sciences,China Agricultural University, Beijing 100193, China)

Abstract ; Excessive inputs of water and fertilizers under conventional greenhouse vegetable production have re-
sulted in waste of potassium (K) resource and decrease of fruit quality. A field experiment was conducted in a
greenhouse tomato double-cropping system to monitor the annual leaching dynamic of K in different soil depth and
investigate the effects of management modes of water and fertilizer, and straw incorporation on K leaching. Results
showed that K surplus was 394 kg/ha per season in fertigation treatment , which was much lower than that in conven-
tional management ( application of fertilizer with flooding irrigation) . Compared to conventional management , fertiga-
tion decreased the accumulation of available K in the 0 —60 cm soil layer and the leaching of K. Mean seasonal K
leaching were 15.9,4.2 kg/ha under fertigation system, while that were 26.9,16.9 kg/ha under conventional man-
agement system in 50,90 c¢m soil depth,respectively. Excessive inputs of water and fertilizers in conventional manage-
ment system significantly contribute to the leaching of K. Straw incorporation decreased the content of soil available
potassium in surface soil and increased the leaching of K in conventional management system.
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Tab.1 Inputs of chemical fertilizers and irrigation from 2008AW to 2012AW in different treatments

2 HE Flooding irrigation

T Drip irrigation

AR SN/ (kg/hm? N I3/ (kg/hm® S
Growing season 5')‘%Jlﬁ\?:%ﬁenti ii;ut ) H (% E/ mm %];i%rienti ii/put ) e /E%E/ mm
Irrigation Irrigation
N P,0, K,0 N P,0; K,0
2008 AW 1 035 691 1035 287 163 257 449 259
2009WS 641 472 641 648 136 198 394 340
2009AW 623 623 623 439 236 233 576 231
2010WS 1022 1022 1022 567 211 229 555 342
2010AW 1042 1042 1042 535 204 226 542 264
2011WS 1 004 1 004 1 004 581 206 227 545 296
2011AW 1 004 1 004 1 004 571 211 229 549 279
2012WS 1 039 1039 1039 725 235 232 574 347
2012AW 1039 1039 1039 751 221 228 549 420
5 Average 939 882 939 567 203 229 526 309

HWS. AHFF AW, BAZ,

Note ; WS. Winter-spring growing season; AW. Autumn-winter growing season.
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Tab.2 Soil physical properties in 0 ~90 cm soil profile

W/ em KE/(g/cm’) WM K/ % Particle fraction
Depth Bulk density 2 ~0.05 mm 0.05 ~0.002 mm <0.002 mm
0~30 1.56 19 52 29
30 ~60 1.58 18 53 29
60 ~90 1.65 23 49 28
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Fig.1 Irrigation rates under drip and flooding irrigation modes from 2011 to 2012
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Tab.3 Mean seasonal K input,yield, crop removal,and K surplus in different treatments from 2008 to 2012

AR Z A/ (kg/hm?) K, O input

e =t BRI SRR

Tﬁim M3 (L i /(Vhm?) /(kg/hm®) /(kg/hm)
Chicken manure Straw Chemical fertilizer Crop yield  Uptake Surplus
B HEMNE Flooding irrigation 154 939 75a 297a 796
EHEEAL + F5AT Flooding irrigation + Straw 154 47 939 80b 317b 823
T T Fertigation 154 562 82b 322h 394

T AR PR R AR A H W 22 Sk 8 5% WK, £S5 R,

Note; The different letters mean significant differences for different treatments (P <0.05). The same as Tab. 5.
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A. Available potassium content in soil after harvesting in winter-spring season,2013 ; B. Available potassium content in

soil before planting,2008 ; The different letters in the same soil layer mean significant differences for different treatments (P <0.05).
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Fig.2 Available potassium contents in soil profile influenced by different water

and fertilizer managements and straw incorporation

50 cm

- - kAR —— WA

Flooding irrigation Fertigation

2811—02—25 2011-06-06 2011-09-14 2011-12-23 2012-04-01 2012-07-10 2012-10-18 2013-01-26

. H} Date

- = 24

T

E E 1-

~ &=

g 5 0 doeanibiiie ’

*E (%1[—02—26 2011-06-06 2011-09-14 2011-12-23 2012-04-01 2012-07-10 2012-10-18 2013-01-26
&2- H¥ Date

B3 2011 -2012 EAEAEBEXTARLTETEKBESAENTT

Fig.3 Annual dynamics of soil water flow flux in different soil depths under two irrigation systems from 2011 to 2012
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Tab.4 Seasonal soil water drainages in different soil depths under two irrigation systems from 2011 to 2012 mm

=AY b 7. A1 4
iiiif }f " Tr::jim 2011WS 2011AW 2012WS 2012AW Avj:jfim

50 18 Vit A 179 245 199 302 231
1BHEAL + FEFF 251 220 307 352 283
T4 T it AT 7 192 108 305 157
90 18 it A 105 133 92 140 118
1BEAL + FEFF 123 127 124 150 131
T4 T it AT 54 67 35 53 52
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Fig.4 Annual dynamics of K leaching in different soil depths under two irrigation treatments from 2011 to 2012
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Tab.5 Seasonal K leaching in different soil depths under two irrigation systems from 2011 to 2012 kg/hm’
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