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Dynamic characteristics of soil phosphorus release in a flooded greenhouse soil after calcium cyanamide and

or straw addition

ZHOU Yan', JIN Jiawen"?, WU Gang’, CHEN Shuo', DING Shuai', CHEN Qing', CUI Jianyu', ZHANG Shuai'

(1. Beijing Key Laboratory of Agricultural Soil Pollution Prevention, Control and Remediation, School of Resources and Environment,
China Agricultural University, Beijing 100193, China; 2. Institute of Soil and Fertilizer, Anhui Academy of Agricultural Sciences, Hefei
230031, China)

Abstract: Applying calcium cyanamide and straw to flooded greenhouse soils during the summer can effectively inhibit soil diseases and
amend the soil. However, the impact of calcium cyanamide and straw additions on phosphorus (P) mobilization and the associated risk of P
loss in flooded greenhouse soil is still unclear. Therefore, we collected soil and soil solution samples five times (days 3, 7, 15, 31, and 63)
to determine the impact of calcium cyanamide (0.5 g-kg™) or straw (10 g+ kg™') additions on P release and its dynamic features in flooded
greenhouse soil. Results showed that the concentration of P in the soil solution of the control and calcium cyanamide addition treatments
increased from day 3 to day 15 and then decreased from day 15 to day 63. Unlike with the calcium cyanamide treatment, the concentration
of P in the soil solution of the calcium cyanamide+straw treatment group decreased from day 3 to day 15 and remained stable over time.
Compared with the control, the calcium cyanamide addition significantly decreased the concentration of P in the soil solution by 38.7%,
33.4%, and 19.0% on days 3, 7, and 15, while the calcium cyanamide+straw additions decreased the concentration of P in soil solution by
16.6%, 91.5%, and 99.1% on days 3, 7, and 15, respectively. During the incubation period, the concentration of Ca® in soil solution after
calcium cyanamide addition increased noticeably, helping the precipitation of calcium and phosphate, and thereby lowing the concentration
of P. The increased Fe* concentration did not increase the P concentration in the soil solution after the calcium cyanamide+straw additions.
Instead, the increase of NaOH-P proportion in soil and the increase of Ca* and Mg* concentration in soil solution support that the
acidification effect induced by the decomposition of straw promoted the retention of phosphate by iron/aluminum oxides. In conclusion,
applying calcium cyanamide and straw not just amends the soil and prevents disease but also lowers the risk of P loss from flooded
greenhouse soils.

Keywords: calcium cyanamide; straw; flooded soil; phosphorus release; greenhouse vegetable field
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Figure 1 Dynamics of soil solution P concentration in different

treatments during flooded incubation
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PR EE S I, USRS AT A A 3 i 2 - 4
NaOH-P 1 L], Ui BHAT 58 22 (1 10 2 i 1R 46 LA Ak R 45
G ABEMIE A BBE 3 X ] 5 IH AR FF IR AR
O3 A SR 0V R R A A R 1 T k4R AR Th i o v
B 2 11 T

WIMAS FF AL PRES 7 K4 pH {5 35 1% F X BE AL P
il A Ak A 55 % ) ) B K - R Ca®t Mg VR
JEE i 25 1 i (98 ) S K o B R AN S i f s Ak
PR s HRIEBE 5 LTRSS 15 RAE 31 K& R, LU
AL PR TV A R R AL VE 2
AT DAHEIRT , A5 A 2 I 5 B4 K 1) - A Rl v S T g

IR F AR b o 2 in ik 1 R AR AL i
BERRER I 45 . 5340, it P AR A AL A5 AL BE2 AL, 7
45 BB BT 405 Sk 116 Ca® Ve B2 184 hn vl 4+ S s 25 110
Rt A7 — & B Z I, A5 R T Ca* 5l B MR Y
FCITTE , 3% AT fE 2 {5 AT AL B A 15 KB HC1-P 3
T JE A

(B 75 10 0 2, R R A B A B TR TR P Fe® |
Ca® Mn* ¥R FEAESS 31 KNG 63 KB R, HKE%E
BE IRt R LE K pH 2 2 o T A B, Ho Fe?
I M55 12 F B AT REH N B WK B ) A 2R, £
BRI L T RAE TS TE ), [ T 5843 U B ARV T
HR) Fe A Mn® 24, FH X B0 119 PR 5% 0 3 1 U o
PR ER A B 35543 ) Ca> Mg SRR ER TTUTE , 3 il T
Ca” W1 T B LA, BERRAES I UL E th 23 32 3] + 1
A A AR 43 ARSI, Cao S5 I 5T 26 W Mg ] L3
HEA SRR NS, A PR IR A S . FEA
TR0 PR R A B ) - 9 U Mg R AR5 31 R AR
63 K I /INIE AR A, , T Ca2 i B 0] Y I8 WA AT, 0 bt 4
W, 3224 PR Mg ) 2l A8 X Bl R Eh T B 2 M 38/ o
3.3 MEASENSEHRETEK T ERERRREm

FEATEFE R, 45 5% BEAH EL , U8 0 22 A 5 + s FF
R e ARR T 48 V5 Rl e o (a0 30 ) P 2 AR T
76.5%) 5 [ B, VR0 20 Ak 45 + R FF il 28 2078 T UK
A R B S A RRAE , RS+ RS FT AL PR +
BV W R EAERT 15 dFFE TR 2AR T 0.1 mg- L
IR BRI S5, 7555 3.7 15 K, 55 % BE 4b A
Pl - 8 3 B Tk B 3 SRR T 16.6% . 91.5% il
99.1%. & B1iZ 1056 5502 Ab 85 R0 RS AT 1 C it 1 5
T IR A E VR R T K S i S
[i7EEN P EERN

P Se T T A , 49 R U I S
AR 1 A 39 v T Rl 1) BRI RS S R H T AN T
ARG rp A S + R A B - A TR T
Fe?  Mn? ¢ i 5 i 25 671 M 56 (P<0.01; 3% 1) o AT LA

R BBERTS 5 ERMEEHE R Z B X RE (Pearson)

Table 1 Correlation coefficients(Pearson) between dissolved phosphorus and factors involved in their release dynamics

$545 Indicator AL Treatment Fe* Mn* Ca* Mg> NH:-N  NO;-N DOC SUVA pH
P Xt H -0.407 -0.466  -0.646%*% -0.687**  0.105 0.118 0.066  —0.601*%  —0.021
A -0.429 -0.485 -0.412 -0.500  -0.046  -0.096 -0.436 -0.415 -0.330
FiHF -0.599 -0.022  -0.566%  -0.465  0.155 0.076 -0.246 -0203  -0.449
A+ FT —0.777#%  —0.739%F  —0.719%%  —0.742%%  -0.488 —0.634%F —0.656%% —0.720%%  —0.520%

T RE 0.01 K A B A SENE  +7E 0.05 7K A8 835 AR D&

Note: #*Correlation significant at 0.01 level; *Correlation significant at 0.05 level.
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W, AEZAE B Fe® Mn> ¥R 1928 AL AN 2 S 80t 3
VS R AR ) R BN, A S RS AR AL FR
AERL, 5 1% 77 10 ][R A o 23 0 7 138 NaOH-P 9 11
B, FLES 7 KA pH 5K X REAL 3 e R RS FF IR 45
G AR AV AR R A AR T AT BT SR 2 il 2R [ e 2
BRI . WAE R AL AE S SO B [ R B K F
R JEAE RS R R B R

55 U FE FF AL BRAR L, SRS A0S A A AL B
o 17 BILAR 39 L 2k A DRI T B B R B R
(DOC . Fe* FIl Mn* Ve FEAE AN T N F82 BT, = +
98 2l 7R TR S 4TI RE 0 T 5 e 1 40 A ik
B 3 AR FE R B ) T AN A AR B TR LR A
TR R o ABI ST 38 & B, TR Ak 5 RS FF 0 B
[] Jin A AH B a3 I AS FF 34 i 156 31 RFNES 63
TR 13 IE T P Ca® A Mg RO | AT g2 iz ik
B v 5 1A 0 - RV W DOC , 38 2 W B 76 15 iR 45
DUVE b A% 2 18 AT 2, 0 1 A 3l R 5 T UE Y T
A, R GE T Ca® Mg VR B TESS 31 K FIES 63
RAH B TR,
34 ASELEHEA NIRRT ENMREEN
LEX

TRt - 498 v 7K I it P A R RS X -
THH TR, BB IGVEY) 0 3 Aok B+ He iz fk/
UK AR AR AR IR i A R Dy TR 22— e ) I N
FHF Bt A b A 7= el A 56 Hh 7 2 A0 5 Ak B
38 pH B S 0k BE AR PGS TR A AR A ik
WAL VER . SUVA B AE A TT 4 8 RN AN [R]
IK A 2258 s O A R AL D = S, AR E
S8, AU AL SN A B SUVA I T X B b B, 22 B 50
A5 B ISR HE T T SV U TP A O A A S Y
Irff. AN, AR VE N AL, T I )
Py e SR T - R A A A v e AR T T
TS AR AVE L T DA AT U 2% e 25 R0 Ak R il A I
RPN A I 25 Al SRR — 2518, U AL b 3
550 BEAH B DR 385 0 T - R R e A AR R AR
TS AWE AR FEUESAMNER
FEAE, AT R 3R T R . AR R B TR
T A ARG T K 3R Bl R T T
Fili T BB 15 21 B 47 0 1 28 1 R o XK L v UK 1
Sl R RO I R XU B B 25 3 TS
IRTF B — L W AIE ST, IF 45 4 ) SeBr i 00 % FH &
T ARG it P e D e A B [ g 2 i A 2 B
KR o

4 ZEig

(1) TC i i B S i T 2 A ARG AT i
A B FIRS FF AL [RI A, 35 B 0 B 1K 7 s /K 3807 15 d
() - S T VB VR B, 5 X BE AR A EL, SRR AR T
30.3%.86.0% .69.1% , M REAR T it 398 5 i 7K
8 2 0 R R

(2) 555 B ANAS I w2 AL A5 Ab BAS [R] , U A 7
AL BRI AR T - S B Bl AR s TR I 2 b
5 SRR Ak 38 AT DA AR e 28 AU - 48 75 VR ok 2 - i
K39, AT A H A AL S e R
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