+ 1% (Soils), 2020, 52(1): 139-144

DOI: 10.13758/j.cnki.tr.2020.01.000
TRHLEL, WAL, PREUN, 5. BEHERRNS iR - e B R A ST AR, £, 2020, 52(1): 139-144

EHHE A IS EEE L IER R RYITEFE R RN

R, BRI, AR, REE?, L 2, BAM?, FARY

(I FRRAM IR 20, R 2100955 2 Ll AW E LS00 E, FIat 210095)

8 OE: ARE . KSR A T TR AR IR A 0, RSP ERAE S | SR LB R . e AR AR A R |
PRI — %, RIS HEACHEER AR, TERSRIE H (800 kg/hm)BEIERE M4 E T, BFSY T RS RS IR, 4. 6 m)
RTEAEZR)Z (0 ~ 15 ecm) A LT . BB WAFA . ARBERISAET) . 3w YIS thE SBTRsEm . Z55R3R0 .
M HER R BB RS DAL A AR R TE ), XTUITERE E B B (k s . 250, 64 . T RARBCOR AR i) 8 i LA BRAE R, Horpr 4 m
HOHRAE (PR AL SRR e 5 X A AT R o & i A R R AR A (AT FE 4 m AC PR 9 8 = THRAE (RIHE 2 m 1 6 m b3 M HER:
ARSI BB E A R, TR ERACR R SR . R SR D R R E B TE R (Ca2 M SO ), FEHBEE
AERIPE AN, FREHERR BRI B . L34 LRI AHDGRIGEE R, S5 A M I AR AN &, 4 m 1384 Al AL
PR AR I A Bk R B AR T R S VAR 1 L T

KEEIR: WEHOKHEREOR SRR, YIEs T, TR

RESHES: S144.1; S482.2 XEFRERD: A

Effect of Subsurface Pipe Drainage System on Greenhouse Soil Improvement and Cut
Chrysanthemum Quality in Continuous Cropping System

ZHANG Kaikai'2, ZHAO Shuang'?, CHEN Huijie'2, ZHAO Jiamiao'2, JIANG Jing"?, CHEN Fadi'?, FANG Weimin'?'

(1 College of Horticulture, Nanjing Agricultural University, Nanjing 210095, China; 2 Key Laboratory of Landscape Design,
Ministry of Agriculture, Nanjing 210095, China)

Abstract: With the increase of continuous cropping years, the physical and chemical properties of greenhouse soil is deteriorating,
the proportion of nutrients is out of balance gradually, the secondary stalinization of soil is increasing, and the production
performance is reducing more and more seriously. In this study, under the condition of straw returning to field at 800 kg/hm?, the
subsurface pipe drainage system was used to investigate the effects of different pipe spacing (2, 4 and 6 m) on organic matter content,
available nutrients (available nitrogen, available phosphorus and available potassium) and salt content in surface soil (0—15cm) as
well as the quality of cut chrysanthemum ‘Jimba’. The results showed that the subsurface pipe drainage system significantly
enhanced the root activity of cut chrysanthemum and had a positive improvement in the quality of cut chrysanthemum (plant height,
stem diameter, flower diameter, ray floret number and shoot dry weight). Among the treatments evaluated, 4 m pipe spacing
treatment improved soil organic matter and available nutrient contents more significantly compared with 2 m and 6 m pipe spacing
treatments. 4 m pipe spacing not only had positive effects on groundwater depth controlling and desalination, but also had significant
effect on reducing water content, electrical conductivity, total salt content and the main salt ions contents (Ca*" and SO;) in the
surface soil. With the decrease of buried pipe spacing, the effects of groundwater depth controlling and desalination became more
obvious. Combined with the initial cost of embedded buried pipe into account, the treatment of 4 m pipe spacing is regarded as the
most economical way to improve both soil and cut chrysanthemum qualities in continuous cropping greenhouse.

Key words: Subsurface pipe drainage system; Subsurface pipe spacing; Cut chrysanthemum quality; Soil Improvement
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Fig.l1 Root activities of cut chrysanthemums with different
pipe spacing
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Table 1  Qualities of cut chrysanthemums with different pipe spacing

Lba Mg eyl MR gE  MHAOAE
(cm) (mm) (SPAD 1) (mg/g)

et GRIN % pia x ER/R R 71
(cm) (ZHR) (M) (kR

CK 6027+0.67d 441+0.06c 1828+0.08c 1.34+0.012b 11.90+044b 171.00+845¢c 21.89+£1.67ab 60.82+1.85b 7.70+0.36¢
CKl 6887+1.13bc 492+0.08ab 20.52+0.06a 1.38+0.003a 12.07+0.41b 222.00+10.93 ab 20.03+2.04ab 66.74+492ab 832+0.17b
B2 6837+1.75bc 4.92+0.03ab 19.99+0.16ab 1.37+0.011a 12.87+0.87a 200.00+16.80bc 20.06+1.32ab 67.15+3.19ab 8.75+0.22b
B4 7367+1.15a 5.16+0.19a 2082+0.60a 142+0.045a 12.97+0.38a 231.00+14.01ab 2444+3.65a 80.76+5.12a 9.54+045a
B6 72.07+0.65ab 5.02+0.10ab 20.74+029a 142+0.009a 12.30+0.21ab 241.00+1.58a 21.58+0.37ab 62.15+6.39b 843+0.26b
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Fig. 2 Soil basic properties of surface soils with different pipe spacing
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Fig. 3 Electrical conductivities and total salt contents of surface soils with different pipe spacing
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Table 2 Salt compositions of surface soils with different pipe spacing

posz| [ B it (mg/kg) FH B3 i (mg/kg)
CO; HCO; Cl SO; Ca** Mg K* Na*
CK 2327+0.83a 4245+2.78d 591+0.59d 147.20+£3.70a 320.00+13.33a 21.69+1.66¢c 17.22+0.65bc 94.44+2.00 a
CKl 20.56+1.10b 52.87+1.08c 9.22+0.20a 107.74+7.07b 173.33+7.70b 13.56+2.25d 25.00+192a 5833+3.85c
B2 1598 +0.77d 83.37+4.58a 520+0.12d 84.27+3.69¢ 8444 +444¢ 3795+0.65a 13.89+1.11c 47.22+348d
B4 18.11+1.05¢ 7483+1.07b 846+031b 72.54+829d 14222 +£8.89¢ 24.40+041b 1456+1.47c 72.78+3.24b
B6 21.34+0.58b 80.84+241a 745+0.12c¢ 82.14+7.69cd 11556+445d 1898+1.22¢c 1555+2.00c 42.22+1.67d
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