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Abstract: The effects of 5 different concentrations of modified phosphogypsum on growth of Chinese cabbage,
nutrient absorption and utilization, soil physicochemical properties in root zone are investigated. The results
show that 0.3% modified phosphogypsum treatment has the best effect on growth of Chinese cabbage and
nutrient absorption and utilization, compared with CK, plant height, SPAD value, root length and biomass are
increased by 80.6%, 34.2%, 37.5% and 505.3% respectively; And the contents of total nitrogen, total phosphorus
and total potassium in Chinese cabbage plants are increased by 211.3%, 100.0% and 69.6% respectively. In terms of
soil physicochemical properties in root zone, 4.8% modified phosphogypsum has the best effect, the soil pH, total
phosphorus, available phosphorus and alkali-hydrolyzed nitrogen are increased by 33.5%, 29.7%, 95.5% and 43.8%
respectively, and available potassium is decreased by 11.0%. Modified phosphogypsum can improve the pH value of
acidic soil, optimize the availability, increase absorption and utilization efficiency of nutrients in soil, and then promote
the growth of Chinese cabbage, especially the effect of 0.3% modified phosphogypsum treatment is the most stable.
Key words: modified phosphogypsum; Chinese cabbage; growth; soil physicochemical properties in root zone

0 35 2023 HEFR E AL B 5 P05 1 615.7 Jit, B HE
Wi 41F  (phosphogypsum, PG) J&Mbik/F ) [Yris BEA] 2023-07-00; [fEBH] 2024-11-10
MR K B I e A v e A g R P S, AR AR TR R [EEMEAT] LB (1984-) 40 TREE A LB  BF5E
LO AR BEATE 4.5~ 5.0 t, BT HbcR e APVRIESORRER e,
; Mz — ", 3 G4k K R iR [EEEE] S (1984-), I VB S g 2000, %2
jﬁﬁ.ﬁwaﬁ%?i~ h;?%?iﬂﬁ ‘ﬁﬁ@ff BFSE I BRSS9 AL 7R e IR
(CaSO04-2H,0), FHEA D EAGHFEAR . BERRAE . I [ESTRE] 225 M 2105 F 34 (2021BSK047) 5 M

ey, AR R PROE LR E Y FITEIE RN, s el e I H (YBXM23-197)



-108- A7 2B% 558 ALH

2025 %
%40 -5 3 4

AP AR 8 100 J1t, AR A S55.6% 7 =
ML S DR E SRR A A o, R
AUB AR i Ky, O R R R R
XPROIAE (fiKk ., B3 RS TRk
IR . N BEABAEEAART S A, 5l
5L FERRET, MEARBEAER RS Y R
K R R K L R, BT CE AR
KSR IE AR A R L Katif sy RABEAH
FEFTIRACR 7 EA — B R, Wil s R K
e, AFOYUET ., BHER, HlaEmas . @
B WO A 2 ToE AL AR AR Hr kA T
FH L e i e FH £ 8 BE A A KRR AIE - e
MG L AR T SR 4 B 2 Fnps
I AP MRk AR 7 A AR TR
Yype e e A ™, ST 1 OB AR K
o R T A B S TR SO R X /N S AR KA
FEOTWRS SR, DU B A r AR R IR AL A
PEAEDI ST TR it
1 #REFE
1.1 AERAHH

BER e A A SR LIRS S5
&5 T REAIF G H OB 9 B I 2 W0 o v 108 oA
AHE, ERKOKEIRE R, Hw(P.0s) H279.5
mg/kg, w(MgO) A 11.2 mg/kg, w(CaO) & 33.0
mg/kg, w (KEMER) A 61 mghkg, w( & Ph) .
w(Cd) ., w(Cr) 43514 34.12, 051, 35.21 mgkg.
Bk I E 2/ 4 L0 N AN TH T e (230
25'47"N, 103°9"18"E, V4 1567.4m), +HEHE
RURmersE, A/l E R, Frim AR
BT AR 2R A BRI
1.2 XBAHB R

i R S 56 S O A R R TR = R
5, i HERsaERNEA 614, 251R0
(CK). 03%. 0.6%. 1.2%. 2.4% . 4.8%. &1
AR E 3R . B R R 2 L
RMER, BEAEE T LUK L 2 ke, SRIGFHEARIR
R AR R A, BEEN A, ik
WA AR AR B . /NS T 2018
A7 715 HAMEFRRIEZ T, e ADCE /N
ST 2000, /N ISR B 29— JE A B ) i 2
L0 MR S 5] — B e, B IR = PR EEE
Bl 15 ~33 C, FE/N A B3] R K BH 6
B I B B 2 vh B R IK /N I S A T I
WEEBE—K, —HBVNASEREA, fE20184FE9 J

5 HRW, DEASRAERK TR EA BN R E N
ML,
1.3 NEM B By ik
1.3.1  HERRAHSCHR BRI i

INESERIRR R BT AR SESR
PAAE P NS AU B DCHR AR I E /N
32 i R FH HoSO-H.0, 1 2 . 44 [C Ly e
E, DR SRR HS0.-H.0. 14 . BUHET I
RN, /N F SRS R H.S0.-H0, 11 7
KGR TR E 1 M R TR S R R AR R
FH SPAD {3005
1.3.2 L3S bRE

+3EpH (KR 2.5:1.0) % H A7
o IR A TSR I A . IR R
KRB w1 R PR B
PEIE , A R T NHLOAC = 42 -k
SEOCEE I, HIEA LS R S R A
Pe-AMmERE
1.4 HKEHIT

% F Microsoft Excel 2010 X} 2k 36 %% 48 o 17
& B, SPSS 19.0 X % 4 UE A7 LR 7 25 4y
Br (One-way ANOVA) | fx /N & 2 5 (Least
significance difference, LSD) il Pearson #H o1k 455
143815 R H OriginPro 9.1 #E47ili 1&] .
2 BER55H
2.1 HEMBEGERA S G EAKIBIFG TR

PR A i /N 1 3R AE AR AR A S i D
Bl 1. BETATLUE 1, il AN [R] a0 et e
Pynl B GRS R, bk MR ER L R
K. BAEYREIEN. NSRBI IEE (WA
la.), SXTHECKAHEL, #iH0.3%. 0.6% . 1.2% .
24% . 4.8% W SCPERE A B RS T /NS BR
W, PR E KB T 80.6% . 72.4% . 65.4% .
62.4% . 50.9% . b, LLSCHEBE AN E oy
0.3%H, PRmIiRm, Bl SO A8 it F gk
E5e 1IN S BiiiEy e EE S VI N G SR N
SPAD $8 bR Mok E (W 1b.), 538 CKAEE,
i 0.3% . 0.6% . 12% . 2.4% . 4.8%M e EwE G
B E T /INAISEM SPAD {H,  SPAD {1 14 i 43 5]
KF34.2% . 40.5% . 22.3% . 17.3%. 3.5%; 4%
PE B A7 B S 0B 0.6% INF 48 iR ok, B R Gk
40.5% ; Bl A SO B ACE R R R, NSRRI
SPAD {E S IR F L ST I TR, DR
febRoa ok E (WWE 1e), SXTRCKAEL, Jiti



20254

%40 5.5 3 IRFE

SACPERAA X /N 2R AR A B AR X SRR P ) 5 )

+109-

M Tl B B8 AT AN R R BE R BN SR AR R AR
Ko, MK R 43 3k B 37.5% . 39.2% . 24.2% .
17.7% . 151% ; 4501w 4 85 it FH 5 4 0.6% 1,
A IR R B SO A B S, 4R
KA IR R IR A3 s TR . WAt is

06 12 24
w(A )%

a. HRi

a
. be
/L %/ T ¢ cd
d / 1

K /em
SO = N W A LA O

4

4.8

0 03 06 12
WA )%

c. R
A1

24

Fig. 1

S ARCPERE B AL BN SRR A AR R R AL
22 KWHELEFARRAER ST NGERSBKS
A
ACPE R A B S IRt PR R X6 /N P 32 3R A R SR Y
2 B, mIK2ATLIE N, WA EHE A

stk B (WL 1d), 5% 8 CK At , i
03%. 0.6%. 1.2%. 2.4% . 4.8%KPCIERE A Y
AN B 4 /N SR AR e bR, Hop, D
it FHE A 0.3% B PO e, /ISR AR R 3 i
K#]505.3% . LZEAHKE, LL0.3%. 0.6% P4t

22 a

ab T
20 | T // b
18 + // T c
6 d / % d
a 14 %/ /
a 1
g 12
= 10H
8 H
6 H
4 H
2 H
0
0 03 06 12 24 48
WEEATEN%
b. SPAD{H
45
40+ a N
35+ I { ab
a
301 1 |
0
i@ 25+ b
]
201 ]
15}
10r
o LS ; .
0 03 06 12 24 48
WA ) %
d. 2By

BOPERE G b R AT G A KISR0 H s

Effects of modified phosphogypsum application dosage on the growth indicators of Chinese cabbage

PR B YRR AR B P = /N SRR AL B A
IR . DR 2R SRk E (LK 2a.),
JiFH 0.3% . 0.6% . 12%. 2.4% . 4.8%WCEwifG
BYRE T/ 2 Ao E, SXIHCK
A, A0 A PR AR w (40 B4R 43 1) 3k 2]

6
a

& ) 035
o 5t =030 W
- :“D =~
-4t <025 .
< c &0 <
£ & 0 z
Nl d & 015 4
fé 2+ d 3 &
= £ 0.10 =
= 1 ﬂ =

0.05

0 0

4.8

0 03 06 12 24 48 0 03 06 12 24 438 0 03 06 12 24
WA % wlE A % Wl AE) %
a. A b. 4 c. &

B2 #dsn FaAE G ER. B AR R

Fig. 2 Effects of modified phosphogypsum application dosage on N, P, K absorption of Chinese cabbage
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