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Coupling effect of salt and fertilizer application on the growth of Portulaca
oleracea L. and soil environment in the salt soil of northern Jiangsu
coastal mudflat

WANG Mao-wen, LIU Chong, DING Hai-rong, ZHU Xiao-mei, XING Jing-cheng, ZHAO Bao-quan,
DONG Jing, HONG Li-zhou
(Institute of Agricultural Sciences in the Coastal District of Jiangsu Province, Yancheng 224002, China)

Abstract: To investigate the coupling effects of salt and fertilizer application on the growth of Portulaca oleracea 1.
and soil environment, a field experiment based on the orthogonal test design was carried out in the salt soil of northern Jian-
gsu coastal mudflat. The results showed that; (1) The salt level of 2.0-3. 1 g/kg promoted the growth, development, and

yield of fresh Portulaca oleracea L., while the higher the salt level, the heavier the inhibition to the growth. Increasing ni-

trogen fertilizer could alleviate the salt inhibition on plant

Y75 H 5 :2015-00-24

EETE AURARIBHE A B EEITH [ CX(14) 2046 ] ; 1L
A AR R TR H (BN2014056)

TEF B ERC(1975-) 3B TR, R BIRFSE B, EBEM increase of nitrogen fertilizer, and the nitrogen application
b R ARTIF . (E-mail) yowmw@ 163.com of 150 kg/hm” was the most beneficial to the growth and

EIRAEE 72, (E-mail) ychonglz @ 163.com yield of the fresh under the salt level of 2.0-3.1 g/kg.

growth, and the growth indexes and the output of the fresh

showed firstly increased and then decreased trend with the
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(2) In coastal tidal flats, the soil nutrient decreased with the increased soil salinity, while the soil microbial nitrogen, car-
bon content and total nitrogen content of the soil increased significantly under the nitrogen application level of 75 kg/hm’
and 150 kg/hm®. (3) The value of AWCD, species richness index ( H) and evenness index (E) were declined with the in-
creased soil salinity, however, with the increase of nitrogen application, AWCD, H and E were significantly increased,
while dominance index ( Dg) decreased, and the interaction effect was better than others under 150 kg/ hm? and 225

kg/hm® nitrogen application level, which indicated that the soil microbial diversity and activity were higher and stronger re-

spectively at the two levels.

Key words: Portulaca oleracea L. ;

AL J5 i Ak B 22 35, + b AR 3. 0% 10
km? R 954 km,/ﬁ\qj 666 km A it FRRLE R
ﬁr%‘éé&:ﬁ’] 70% MR THIFEAE] 7 600 km?, (4= [
TR 174 DL L, HETRERATIEARWTIRER, 24
ARIRFRIEIARK 13.3 km? , 2B BG4 TG IR
TR R BRI, S e AR
HYTR BRI EFRITCRZ —, AR
FHRTEFEA Y A K R332 0 WO A R it . BIFE 4
R i AT S AR B E R e S
MR EE ST, I B R A R B RN, X 5 AR E
FARHE T2 R T PERE \NOS (Fl Na™ 458 B 1Y
YIRS A E R B 55

L5050 ( Portulaca oleracea L.) , & T 14 T B
Sviw)E, S FENENR 28 AR 9 Utk
G HAFEENERMNMA, %ﬁ#‘ﬁ 21 22 A R
IR IERES A0 SR T X A | g
SEIRBE S o A R?Tufﬁﬁii%%ii

F1 AT EEREUMR

Table 1 Physical and chemical properties of tested soil

coupling effect of salt and fertilizer; yield;soil environment
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TR " bt K* Na* Mg ar LR 2% A
(em) P (%) (mg/g)  (mg/g)  (mg/g)  (mg/g)  (mg/e)  (mg/g)  (mg/g)  (pg/g)
0~5 7.85 0.122 38.23 385.96 226.10 121.15 0.52 16.28 0.63 49.2
5~20 7.90 0.146 52.55 546.21 94.61 0.63 12.94 0.38 37.3

1.2 RI8git K HiEEE Bl i B & R S50 15 Fl 7 4RI,

Ph4 FhoRTE &3 1.0~2.0 g/kg(S1) 2.0~
3.1 g/kg(S2) ,3.1~4.8 g/kg(S3).5.1~7.2 g/kg
(S4) iR R 150 F Hh . ZUIE (2 b3k
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Table 2 Effects of different combinations of salt and nitrogen on the growth of Portulaca oleracea L.

o RLESERE REURR R ERTRE TR b %K £ ik
(2) (2) (2) (2) (em) (em) (mm) (em)
SIN1 110.3¢ 1.2b 10.6b 0.3¢ 25.6b 18.6cd 5.3b 15.2¢
SIN2 120.3d 1.3be 11.9bc 0.3¢ 30.3cd 19.6d 6.3c 16.9d
SIN3 129.6e 1.5¢ 12.3¢ 0.4d 32.5d 20.3de 6.5d 16.9d
S1N4 125.6de 1.5¢ 12.4¢ 0.4d 32.3d 20.2de 6.4cd 16.2¢d
S2N1 125.6de 1.5¢ 11.9be 0.3¢ 32.6d 19.6d 6.3c 16.5¢d
S2N2 130.2¢ 1.7d 12.5¢ 0.3¢ 35.9de 21.6e 6.4cd 16.8d
S2N3 138.5f 2.1e 13.9d 0.4d 38.4e 24.3f 6.5d 17.4de
S2N4 134.3ef 2.0e 13.4d 0.4d 38.3e 23.9f 6.4cd 17.3de
S3N1 110.2¢ 1.5¢ 10.5b 0.3¢ 24.5b 17.5¢ 5.9b¢ 16.3cd
S3N2 114.3cd 1.6cd 10.8b 0.3¢ 25.3b 17.9¢ 6.2¢ 17.8e
S3N3 114.2¢d 1.6cd 10.7b 0.4d 25.9b 19.6d 6.3c 17.5de
S3N4 113.6¢d 1.2b 10.6b 0.2b 25.1b 19.0cd 6.2¢ 16.9d
S4N1 86.3a 0.6a 8.6a 0.1a 12.3a 10.3b 4.1a 10.3ab
S4N2 85.9ab 0.5a 8.5a 0.1a 12.6a 9.9ab 4.2a 10.9b
S4N3 86.2a 0.5a 8.5a 0.1a 12.6a 10.5b 4.3a 10.9b
S4N4 85.2b 0.5a 8.5a 0.1a 12.5a 9.1a 4.2a 9.6a

S1~S4 Jg AL A FR KKK 1.0~2.0 g/kg.2.0~3.1 g/kg 3.1~4.8 g/kg.5.1~7.2 g/kg; N1~ N4 HHE (4l %) i FH & 4b BE, HE 0
kg/hm? |75 kg/hm? (150 kg/hm?* 225 kg/hm?, [FIFIARF/NG FEFR R Z 5 8% (P<0.05)

2.2 HIBRE X EEM DS TS ER R

T IRER o T RUIE ¥ S0 25 M B O R
(1), S2 #h/KFT, Dk et =52 7 f Gk b
155,93 .S4 I K T SESR T R NI B R

SRR, B R R ISET S R Zad
5 ENERAZ AT, KB S2N3 2 d &,
B33 70 A 2.0~3. 1 g/kg SN 150 kg/hm* ()
FAE 2 B A R T o S U e S et
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Fig.1 Effects of nitrogen topdressing on the fresh weight of

Portulaca oleracea L.
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Table 3 Effect of coupling of salt and fertilizer on the nutrients of saline-alkali soil

e e S N R E YR A et R Ptk - B
(¢/kg) (mg/kg) (mg/kg) [mg/(g-h)]
SIN1 0.95de 22.31d 110.25¢d 0.36¢
SIN2 1.12ef 25.52de 150.23e 0.38cd
SIN3 1.35g 35.63g 220.36g 0.45de
SIN4 1.34g 34.56fg 200.31f 0.39¢d
S2N1 0.78¢ 19.56bc 100.65¢ 0.35¢
S2N2 1.02¢ 20.26¢ 136.32d 0.39cd
S2N3 1.25¢ 26.35e 168.53¢ 0.48¢
S2N4 1.31g 25.99de 165.32e¢ 0.47e
S3N1 0.42ab 18.95b 89.63bc 0.29h
S3N2 0.68bc 24.65de 98.65¢ 0.36¢
S3N3 0.99de 34.62fg 100.25¢ 0.42d
S3N4 1.06e 32.62f 100.21¢ 0.42d
S4N1 0.28a 15.32a 56.32a 0.19a
S4N2 0.56b 16.32a 65.39ab 0.21ab
S4N3 0.78¢ 18.35b 78.39h 0.20ab
S4N4 0.89d 17.69ah 77.45b 0.18a

S1~S4 N1~N4 2FEULEE 2 7, FFIARR/NG FRERR 2257 B3 (P<0.05),
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Fig.2 Changes in soil AWCD value of different treaments of soil salinity and nitrogen application level with incubation time
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F4 HIEWEIT M T EREY SRS 72h) B0
Table 4 Effect of coupling of salt and fertilizer on soil microbial

community diversity index (72h)

s PRbEE R MRS R B
(H) (£) (D)
SINI 2.94 de 0.92cd 0.91c
SIN2 3.04e 0.95¢d 0.86ab
SIN3 3.09f 0.99d 0.85ab
SIN4 3.18f 1.05e 0.83a
S2N1 2.58cd 0.88c 0.88h
S2N2 2.78d 0.91cd 0.87b
S2N3 2.99de 0.94cd 0.89b
S2N4 3.05e 0.99d 0.88h
S3N1 2.21c 0.75h 0.89hc
S3N2 2.56cd 0.81c 0.85ab
S3N3 2.78d 0.85¢ 0.84a
S3N4 2.98de 0.92cd 0.85ab
S4N1 1.56a 0.56ab 0.87b
S4N2 1.65ab 0.55a 0.84a
S4N3 1.75h 0.53a 0.85ab
S4N4 1.68ab 0.58ab 0.82a
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