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Effects of water —soluble organic fertilizer on yield of rice grain and cadmium absorption in rice grain and
straw

LIU Li-shan', HUANG Yun—xiang", HUANG Chu-yu? MAN Hai-yan'

(1.College of Resources and Environment, Hunan Agricultural University, Changsha 410128, China; 2.Agricultural Science Research Insti—
tute of Qionghai, Hainan Province, Qionghai 571429, China )

Abstract: A pot experiment was conducted to study the effects of water—soluble organic fertilizer on antioxidant enzyme activities in flag
leaves and the absorption of cadmium(Cd ) in rice grain and straw. The results showed that the yield of rice grain was increased, and the ac—
tivity of SOD at the early booting stage(BBCH 41) and SOD, POD at the early milk stage(BBCH 73 ) were decreased significantly after ap—
plying water—soluble organic fertilizer. The Cd concentration in rice grain reduced by 2.9%~21.5%, while the Cd concentration in straw en—
hanced by 26.8%~99.1%. The treatment of foliar application 750 times diluted water—soluble organic fertilizer caused the highest increase
of rice grain yield up to 43.1%, and the Cd content in rice grain decreased to lowest concentration after the same foliar application combined
with basal 0.16 mL-kg™" water—soluble organic fertilizer.

Keywords : cadmium contaminated soil; water—soluble organic fertilizer; yield of rice grain; antioxidant enzyme; cadmium concentration in

rice grain
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DTG Y e A B R AR BB IR IR B SRR
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1.1 iR 1%

P HER B R A BT, REATUA R &
BV H L, BREE B 0~20 em, T3R5 2 A R
T VRS 3 5 mm B IRG 5 R .
BEREATRA TR : pH 6.31, f 1L 63.4 g-kg™, A
2.63 g kg™, & 0.785 g+ ke, &8 14.4 ¢ ke, Bl fif
& 173 mg ke, ARBE 16.7 mg kg™, AL 103 mg-
kg, 4> Cd 4.04 mg-kg', AR Cd 2.59 mg kg™
1.2 #HRkFE @

W 45 5, R4 5 BH T AR T B 1 F
FLrp RS R, R 106 d A4
1.3 KR HARR

B A e A R A RR L, FEAY A
PLE =110 gL N+P,0s+K,0=170 g-L™ Mn+Zn+B=
30~50 g-L™,Cd .Pb FA6 H o
1.4 TEZFHIAE

RGBT AR, DUt P A KRS I A Y
BB IE AT B 7t U S A Bt b AT i1
MBS it S it M itk + 56 it 7K VS 1k A AILAE B (WSOF ),
WEPRE S 6 . BRI ILER 1.

- 398 2R R T P AR K IR PR AR 2 B L
SN M T BERERT 22 em (AR 22.5 em FYBDEL
%, AR 6 kg, % T 5w 1jili N 0.10 g P 0.05 g K
0.13 g 115, N P K 535l APR %= (Wie — &80 Atk
B, A ERVERLAE ] . 2014 4F 4 7 18 H ,ik#EK
P IR B, B 3 R, AR K R

* 1 HEFAWIET
Table 1 The design of potted experiment
W3S AR AbFR 7
1 CK NPK-+BE{i i 7K
2 P750 NPK+Ejiti WSOF 750 1575 B
3 P500 NPK+Ejiti WSOF 500 17575 Bk
4
5

J0.08  NPK+JEjifi WSOF 0.08 mL-kg

J0.16  NPK+JEjifi WSOF 0.16 mL-kg

NPK+ 3% iti WSOF 0.08 mL -kg™+B{jifi WSOF
500 i B

NPK+2£ i WSOF 0.16 mL kg™ +M{jiti WSOF
750 f

T - WSOF ARFKIE A HLALEL, b PUmEiti e 2 w43t

Note: WSOF indicate the water—soluble organic fertilizer, provided by

6 J0.08+P500

7 J0.16+P750

the company of Guangxi Penshibao.
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L5 S HHE

3 ) 7K R 2 R R SR IO R 6] i
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R SRR R S o KRR AT [ 5 PN B4 725 A A =
ST IE R . HFE B SRIT S Mt i
1.5.1 g P

SOD 4R F NBT 7, POD i 14 2R FH A B K 1
Fe ik, CAT 16 MR F 48 o e B il e e,
1.5.2 HikE Cd i

bk Cd & it % ] HNO, -HCIO, & ¥ 31 1k ,
Perkinelmer 23 7] 42 77 (4 Iptima 8300 Hi B & 55 & 1
TR SRS 7 o A A 5T R FH v 6] b JE o o b
ERY PR AL I A W R A i S s, BRifES R
GBW10052(GBS-30).,
1.5.3 HHEEARTRAL MR S 4 Cd 5 il

AR RR ] SCER(1 718 e . +
845 Cd SR HCI-HNO,—HC10,—HF J5f# , H/ss
G5 BT RR FHEIE AN 2 (Tptima 8300) , A5 fEY) it
SR AT EREE AR I O RS A 7 Yk F A3
FrUfESA GBW 08303,
1.6 #iELIE

T A 32 56 B HE SR 1 SPSS 13.0 #6174 1 40 4,
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F£365F5H

Duncan #2215 722 57 0 5 TER 56
2 #BRE5SH

2.1 AEEXTKFEEF R

A 2 A it ATt A R A MLAERE R e
AR TRCE, FEAREIAR . Wit 750 £ AN
500 135 B, kL 2 8 0 I, B4R H S R
FH LG AR IE 25 22 5 KF s 8t 750 A5 F6 B, AR
TP 35 R X R 500 A58 BRI A Gk I8 25 K
S, FLfifi 0.08 mL-kg™ 1 0.16 mL-kg™ /KiEMEA HLAE
VRIS TSN u IR RS POl s SINTE S S
-, BEiE 0.16 mL-kg™ /KA PLUICEL, Tk 8 2%
B, L 0.08 mL-ke! MRk B &2 FOKE,
Hojii 0.16 mL-kg™ P4 Mt 750 5K PEA HLAERE,
TR R b A I R T R (H R R R
292 QK 3t 0.08 mL-kg™! Bt A WG 500 57,
TR AR EE RS LSRR B 22 R K.

F 2 KB EEVAE R K FELEST R
Table 2 Effects of water—soluble organic fertilizer on economic

characters of rice

JiSHETEEs THIE /g AL g4 FATEL
1 19.8+1.13b 44.8+4.61b 0.90+0.38a
2 21.6+0.70a 64.1£10.92a 0.83+0.40a
3 21.7+0.40a 47.5+11.36ab 0.89+0.20a
4 21.0+0.87ab 48.1+3.84ab 0.84+0.88a
5 22.2+0.16a 61.4+0.85ab 0.76+0.52a
6 21.2+1.23ab 60.9+12.59ab 0.82+0.74a
7 21.5+1.38a 63.4+9.38a 0.77+0.70a

- RIFVEOR J5 AN R ING SRR R 45 A 3 22 T35 5% 0 27K T
A,
Note : Different letters indicate significant differences at 5% level. The

same below.
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Figure 1 Effects of water—soluble organic fertilizer on antioxidant

1 27

enzyme activities in flag leaves of rice
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10.2%H1 21.5%, LIIEJt 0.16 mL-kg™ it & Wit 750
RALBRAE K Cd 5 SRR IR e ko

W it A Al /K VA P A AILIERL RE B Cd i 2
TR 3R 2l 26.8%~99.1% , [R]—iX I b B, Fg B
Cd 75 o 3 = FROK B RDK Y 7.8~19.7 i . Rt
FHACE M MR R AT 32 K AE Xt Cd A e, [ ek ik
b Cd M FKRFERS

3 KBEEVERXMERMEER Cd 2EM N
Table 3 Effects of water—soluble organic fertilizer on cadmium

concentration of rice grain and straw

MR YRS K Cd/mg- kg™ FHE Cd/mg-kg™!
1 0.274+0.03a 2.13+0.03b
2 0.221+0.03a 2.96+0.24h
3 0.225+0.04a 2.86+0.10b
4 0.266+0.09a 2.70+0.71b
5 0.233+0.02a 2.75+0.18b
6 0.246+0.08a 3.03+0.38b
7 0.215+0.02a 4.24+0.10a
3 g

KGRI, it A PR AT A 28 S EY
IS 2R S AE Zhao S5 (5 A A LB ER A
FRABEIR I F T, it FHA HLAE AT 5 48 /K A=
0 AR RE R FH 12 o AR IR Ak it AL
BE, AP R T AR R T A R L b i B T R R4
B, BETEE I E A K R T GE S TR R
2 U A AT s A IR i it 20%~40% , VR4 7=
10%~40%", ABFFE 45 3R I , S it sl it /K 5 A
HLAEAL S AT $2 m AE A 7= 1, Wt LA 750 F5 A B RICR:
Bl o 500 AR BB A LT v BE Al v , T R -1
PR GEER, WO ORI B S L
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B R ST R A, 5 R — R AL B
PERAE AL Y23 Cd AT, TR A SR
PR 1 () A8 Ak SR AR AP AR A7) e 2 6 e 0 3 (R
AR T 52, s F P E FRBH , AM

Cd e FEIRF] 25 mg-kg™ BF, SIS ARG AL 5
BRI A7 BB B BRI KR A B A 27
fift Cd W38 (9 D) 8 5 J8I R 5ik S 2 5 22 B it FH S A
DF S 2R HUIE AT G MR 2R T B AR AR ) 2Ry
1R K R G52 2 B A A, 555 BEAR HL KA
S SOD TP, KR b A= 1y H 348 o 7 98 S5
FERB, it A HLIE T M Cd X SR hin | %
Ik SOD . POD [Pk 5 11 28 A S Y R B, 7 He 15
Yt M Witia HLAE R A %08 /> SOD (POD (1) T %
R, EmmanyurtE. AP ah AR Cd
MERES Cd EEEIA 4.04 mg - kg™ 1 2.59 mg- kg™,
Wit 0 35 ot 7 VA A LA AL, 7K R A R A 2 S
J~ CAT.SOD .POD & PEBMLF Xt I, A shin 4k
il 72 G0 0 IO 6] TR (A JhiR 6, 8 BH K 1 A LA R 52
TOKRERPULRE S IR T Cd Wl (45 3, vl fRIE
FOEEAERKEE W SEBg~,

AHUT AR BRI R Y FL R TR, mT 5
W R -4 Y Cd, AR S KT i nl 5 L3
Cd L E A Y, BRI Cd R shPE™), & HLER % /Ny
T 5 Cd B S i BSR4 51, 3
-3 Cd A RPERY 5K RSP oT B it
A HLIE AT i B AR - S R A RS Cd R i
X Cd I, MRS K R 250 AR K H Cd %7
o (HtAg HRE TS it A MR AT HE = 13 Cd A
RICPER Ao I it PR K A HLAEARL R i T 7K
FExt 135 Cd M, FERE Cd & A xt B4R T
26.8%~99.1% , W] BE 2 it /K 3 1A AL L , 32
KR G A BEG T , B5 T KORE A IR LR g, DA TR
TXF Cd Wi . BeAh, AT RE S K ME A AL H A
A —E WL Zn> TGP SEA 56, Zn J& Cd 1 [R%
JCE, &L Cd WERRHMY 5 1) B Se 4 3, Zn> kA
THEE 2 S Cd¥ 5 G - A W BT o, fE R B 255
Cd FFEAT, 3N 8RB P ARG Cd S KIETE
AHUIER S A VAR, AL & L, A
UMY E BN £ R e KM E S B A —
SE T L RE

KRB R WY Cd 2B A 7 300 A0 S 3 43
R RN R A UE ARPRL P REK Cd i
B TR R R Cd 25 Cd [ fA 5 78 i3k
RO KR RGWFIEFRIA, A 2.5 mg-kg™! Cd LbHEF,
Jits PR B3 0 1T Z54F R FRE K Cd & &, T 7E 5.0
mg-kg™ Cd AbHN, Jiti FHAEARSE N T Z5FFAInE A Cd
T, HED TREK Cd i . ANFFE S B, S0t At
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