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T ™ i KBRS & it AR WSO8 SRS AU B B i i 5] 45 SR SR B, e R B R A 8 it e S e ) T I8 34 7™ 4.49%
T BT AT A A B X R I 3 7 3.219%~5.08% (P<0.05) o A FIE S Tt fil (33.64% ) 5 (34.67% ) K AR AR A 1R
215 TR S S B R B (P<0.05) , 43 BE I Hl R S AR SR 3 A= 7 B S itk AT I g 2 A I O A ) 2
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Effects of silicon and selenium fertilizer on Cd and Pb uptake and accumulation in rice

HU Jingyi, TAO Ronghao, ZHOU Xiaotian, ZHANG Huimin, HU Hanxiu, GAO Yuxin, XIE Junhao, MA Youhua”

(Key Laboratory of Farmland Ecological Conservation and Pollution Control of Anhui Province, College of Resources and Environment,
Anhui Agricultural University, Hefei 230036, China)

Abstract: To study the safety of silicon and selenium fertilizer leaf regulation on rice polluted with cadmium and plumbum, the field
experiment was set with silicon and selenium fertilizer leaf surface regulation treatment at the single dosage of 1.5 L - hm™, after adding
water to dilute 400 times. The silicon and selenium fertilizer leaf surface regulation test is carried out at the tillering stage, heading stage
and filling stage of rice growth. The effects of cadmium and plumbum pollution on rice yield, concentration in brown rice, absorption and
transport in different parts of rice, and nitrogen, phosphorus, and potassium concentration in brown rice were studied. The results showed
that the yield with spraying silicon fertilizer twice at the heading and filling stage was 4.49% higher than that compared with the control.
Foliar selenium fertilizer treatment could significantly increase yield by 3.21%-5.08%, compared with the control (P<0.05). The effect of
spraying silicon (33.64%) or selenium (34.67%) twice at heading stage and filling stage for reducing cadmium and plumbum was

significantly higher than that of single spraying only at heading stage or filling stage (P<0.05). According to the national standard for food
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safety (GB 2762—2022), spraying silicon fertilizer or selenium fertilizer twice or more can make the cadmium concentration in brown rice
reach the standard (<0.2 mg+kg™'), and spraying once can make the plumbum concentration in brown rice reach the standard ( <0.2 mg -
ke™"). The concentration of cadmium and plumbum in brown rice decreased with the increase in spraying times. Leaf control of silicon and
selenium fertilizer could reduce the enrichment capacity of cadmium and plumbum in rice plants, and the reduction of cadmium and
plumbum enrichment coefficient was 10.86%-27.00% and 4.35%-69.57%, respectively. The leaf surface regulation of silicon and
selenium fertilizer can reduce the cadmium and plumbum concentration in brown rice by reducing the ability of heavy metal cadmium and
plumbum in rice to transport to brown rice. The concentration of silicon and selenium in brown rice was 2.227-2.550 mg- kg™ and 0.145-
0.176 mg - kg™', respectively, which was significantly increased by leaf surface regulation of silicon and selenium fertilizer (P<0.05).
Spraying leaf silicon or selenium fertilizer twice or more during rice growth period increased the concentration of nitrogen, phosphorus, and
potassium in brown rice more significantly (P<0.05). According to comprehensive analysis, spraying silicon or selenium twice on the leaves
of rice at heading stage and filling stage can reduce the concentration of cadmium and plumbum in brown rice to below the limit value

specified in national standard for food safety, and improve the concentration of nitrogen, phosphorus, and potassium in brown rice, which is

operable and has high economic benefits.

Keywords : cadmium; plumbum; silicon; selenium; leaf regulation; farmland; rice
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A B AR A RS R R A e 4 R R A 4
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Jit Pt T L% 50 7 R AR AR A 400 o 46 Je 1) [ I b 58 ]
1 R A3 1 U B 25 00 R M It AT He 3 . ASF
FEIE L H AR, 40 T R R A I it A AT - g
JIEL XS 7K e o s IR LA ) S ), AU A B A A A 15 ek H
1652 TR ™ i 2 4 R AR AL 0 S B R

| HREE
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Ph) f9 000 2 A A A 498 0T o A 00 A R A )
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R INE .
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ANFNG FAHEF IR AR 22 5 2. 3% (P<0.05) . T,

Different lowercase letters indicate significant differences among
treatments(P<0.05). The same below.

B 1 o E s AR RO PR X K AE T E R

Figure 1 Effect of spraying silicon and selenium on rice yield

ZE SN (P>0.05) o 1A it A AT 7 £ E 7.58~
7.72 t-hm™Z [A] 55 CK 2 Z $2 T 3.21%~5.08% (P<
0.05)

2.2 MM MEREINEE KBRS ENHN

2.2.1 I M e AT FES o i A i 3 ) R )

Hy 1 2 W] 0, e A Ak BB K AR A 0.189~
0.258 mg-kg' Z[8] , %8 CK F R T 11.43%~35.12%, H:
PR FE S A ] - R 2 YR BTt (33.64% ) SR 5 AUAE
AR (11.43% ) 5l 38 199 (15.31%) 1 U W8 it Ak 3 2
500 25 (P<0.05) , 43 BE 17 — il B 0 — 8 S 1 3 R W i
(35.12% ) % i K B3 AR 28R 5 2 YR M ik Ak 341 2% S5 AN ik
F(P>0.05) . -1 Aiff JE Ab 3 R K 4 2 B AE 0173~
0.222 mg- kg Z[A], % CK F & T 23.69%~40.61% , L
Hh L i R — R R 00 2 YR it (38.65% ) B8R S AAE
AR (23.69% ) B 2K 191 (25.61%) 1 U W5 it b 30 2
510 3 (P<0.05) , 43 BE 1 — il Ao 0 — 8 S 0 3 R 9 it
(40.61% ) % Hits K FE AR AR 15 2 YT it b 3 25 S5 AN I

_ 0307,y O#EKCd Brown rice Cd .25
s _I_ _I_ b b [¥&KPb Brown rice Pb s
§7y 025 2 [F] ¢h ¢ 1020 £7.
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Ab 3 Treatment

B2 TR B A P B X B R R SR & B RO I
Figure 2 Effect of spraying silicon and selenium on cadmium and

plumbum content in brown rice
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F(P>0.05) . Wt jite £ A sl PG RS 2 vk K LA B ¥ RE WS A
REOK iR B R B (R 22 E A bR e B oS
YerBR ) (GB 2762—2022) L E FIBREHE DL T .

It T Ak A Ak B RS K5 1 5 7F 0.138~0.194 mg -
ke 2Z 1A, ¥ CK TR T 10.45%~36.06% ., F:rh7Edhis
1 - % 1 2 YR it (34.67% ) R 2% SR 5 AN A il Al
(10.45% ) B3 32 1 (16.46% ) 1 IR jii kb BEH AT i 2%
25 5 (P<0.05) , 43 BE W — Jrby A28 4007 — o 5 300 3 vk i it
(36.06% ) % Hiti K BT AR 15 2 YOt it b 31 22 S AN I
2 (P>0.05) o I A A A B3R ORE K 4TS B R AE 0.132~
0.181 mg-kg' Z[A], 4 CK FF& T 16.329%~38.83%, H
P E A ) — R R 2 YR it (35.28% ) IR 5 AR
AR (16.32% ) B 3E 2% 1 (23.86% ) 1 U Wit Ak L HL
A 5 25 5 (P<0.05) , 3 BE ] il A 1) — 8 2 ) 3 g
Jiti (38.83% ) %Ki K B AT BOR 5 2 Y il Ak 7 22 S A
25 (P>0.05) o 1 YR MG it i A sl AL B P il K H
AL B (R L 2 E R s Y BR )
(GB 2762—2022) HHLE (I FR R AE LA T .

2.2.2 PH TF I e i R0 S X /K e R AR 15 2 B 5 )

H 2% 1 A2, P T e A A B R R A RS R4
I3 HI7E 0.048~0.057 mg - kg™ F10.776~0.821 mg- kg Z
[\, % CK 43 5 F F& T 17.39%~30.43% H1 7.55%~
12.619% , A5 5¢ FIRS FH88 7 it bR S f R T it 5 CK
FH 22 5 OR B 248 (P>0.05) , Hi4y 3 M ab 3 5 CK )
P AE 25 57 (P<0.05) o MA@ & i 7E 1.128~1.148
mg- kg Z ], % CK T [ T 4.819%~6.47% , {H 2% 7 A
1% (P>0.05).

I TE ARG S Ak P A 72 4R 5 i 7E 0.056~0.066 mg -

&1 M EBEREF X K FEENKR S BRI (mg-kg )
Table 1 Effect of spraying silicon and selenium on Cd content in

rice plant(mg-kg™)

Ab3E e Cd FiFF Cd R Cd
Treatment Shell Cd Straw Cd Root Cd
CK 0.069+0.006a 0.888+0.019a 1.206+0.027a
Si-1 0.057+0.004abc 0.821+0.054ab 1.148+0.026a
Si-2 0.048+0.003¢ 0.816+0.038h 1.138+0.031a
Si-3 0.048+0.014¢ 0.782+0.029h 1.134+0.066a
Si-4 0.052+0.012bc 0.776+0.027h 1.128+0.033a
Se-1 0.062+0.007abe 0.826+0.075ab 1.145+0.042a
Se-2 0.056+0.007abe 0.819+0.076ab 1.153+0.015a
Se-3 0.066+0.004ab 0.716+0.017¢ 1.129+0.150a
Se-4 0.064+0.005abe 0.720+0.011¢ 1.153+0.036a

T : AR ING 7R 3R b P R) 22 57 b 2% (P<0.05) . Rl
Note: Different lowercase letters in the same column indicate
significant differences among treatments (P<0.05). The same below.
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kg Z ], 88 CK F I T 4.35%~19.84% , 10 5 CK AH Lt
ZE AR (P>0.05) . A8 & & 7 0.716~0.826
mg - kg Z [0, % CK F [ T 6.95%~19.34% , 1 4l il
-SRI 2 YRSt Y S8R (19.349% ) BT TALAEfl i
1(6.95% ) 5L HE I 201 (7.74%) 1 (R, HHA B3 2
5 (P<0.05) , 1M 7E 43 B B — i R 00— 3R 40 3 W s it 5
2 YR Mt b B 2 ] 22 52 AN B35 (P>0.05) o AR s E
1.129~1.153 mg - kg Z [ , ¥ CK T B T 4.39%~
6.38% , fH 2= 5 A .3 (P<0.05) .
2.2.3 TH I M R S X K A AR S 5 i B 5 g
Hy e 2 m] 0, T RE AR AL ER R AR ST RS FT AR A
i 4 ) 7E 0.236~0.282, 2.663~3.414 mg - kg Fll
0.881~1.044 mg- kg™ Z[H], ¥ CK 437 T B T 12.42%~
26.71%.3.31%~24.58% H1 31.22%~41.97% , i HE 5 1
Wi Ak A Ak PRRS R B f A0 AT AP RIAREE O it
CKH HAT B2 25 5 (P<0.05) o Hrf e b e S - 5 30
WSt 2 YR FEAR RS 56 (29.29% ) FIFE AT (47.26% ) 8 &5

2 M EEERE RN AE X K AR R SR & BRI (mg-kg )
Table 2 Effect of spraying silicon and selenium on Pb content in

rice plant(mg-kg™)

i Fei5¢ Pb F&F Pb R Ph
Treatment Shell Ph Straw Ph Root Pb

CK 0.322+0.016a 3.531+0.202a 1.518+0.081¢
Si-1 0.272+0.027bc 3.177+0.065b 1.044+0.032d
Si-2 0.282+0.025bc 3.414+0.074a 0.954+0.072d
Si-3 0.262+0.004cd 2.798+0.095¢ 0.889+0.015d
Si—-4 0.236+0.013d 2.663+0.101c 0.881+0.051d
Se-1 0.299+0.004ab 0.982+0.034d 2.538+0.180a
Se-2 0.301+0.007ab 0.913+0.040d 2.621+0.083a
Se-3 0.284+0.009bc 0.864+0.032d 2.534+0.103a
Se—4 0.254+0.014cd 0.844+0.057d  2.297+0.189b

(R GF TAAE AR I (11.89% 1 24.85% ) 5 #E S
(23.07% #126.28%) 1 R Wit , H 2= 5 12 2 (P<0.05),
{ARENEAR R A HVET o 25 AN 8 3% (P<0.05) .

i T AR AT A 3T RS S AR FE Y A il AR
0.254~0.301 mg - kg™ 1 0.844~0.982 mg - kg™ Z [A] , 4
CK AR T 7.14%~21.12% F172.19%~76.10% , 43
B3 HH — e ol 1A — R 9 3 R R i Ak B S A % 1R A
TR B 0 4] 1 R it A B L ATt 3 22 57 (P<0.05) o
i oA AE Ak 3T AR 49 % & AR 2.297~2.621 mg - kg
Z a5 CK 328 T 51.32%~72.66% , H 2% 5 i %
(P<0.05).

2.3 MERE MR AE T K TSR E EFFEE MmN
2.3.1 I T il A ARG A X K R i o A R A 15

P 2% 3 A AT, I T ot ke ARG S Xof 7 e b5
FERRBE 1 A B3 25 5 (P<0.05) , FHA T CK, Mg 15§
Jite i R AT IR Ak B A R b S e A RE T R o N
10.86%~23.00% F1 14.86%~27.00% , 1t i F ] — 4 I
SO it 2 RO AR AV 1Y) B AR O T AN el A A
SR 1 R, H 25 5 W2 (P<0.05) . T
CK, e I &b P 7K R AR — 3 FF RS T — B K B 119 5 12 g
JI VR AT BITE 4.27%~25.61% F1 2.72%~6.39% Z 7],
il A Ak 3 7K it AR — 55 RS — B K 4 1 B 32 B ) %

B3 HITE 17.38%~26.52% H12.04%~15.08% 2 [d] . 1E
RS0 — 4 3 i 2 v e A I A X AR AP i e T
TS 40 1) - 35 4 B 3 SR B G AN i R
1R, B2 5 2 (P<0.05) . - 1] W it ik 1
TG JIE A A8 T CK B9 280 il 77 R v ) 6 ) s oK v
iz, A JE Ak 3G B AR KR ' AR RN G 18 B8 ) BCR B T
fENEAR
2.3.2 I Tt ARG A o K R A 4 R s A5 I

FH 2% 4 R AT I T M ot ke ARG S XoF 7 e . |

=3 MEEE R AR KRR E AN IZ AT

Table 3 Effect of spraying silicon and selenium fertilizer on Cd accumulation and transport in rice

Qb P Treatment 433 Cd Soil Cd BCF TF s-tirr TFRoo-suaw TF stk TFstav-Brown rice TF s TFroot-Brown sice
CK 2.617+0.036a 0.700+0.019a 0.736+0.009a 0.328+0.003a 0.242+0.004a
Si-1 2.661+0.097a 0.624+0.046b 0.716+0.039a 0.314+0.011a 0.224+0.013ab
Si-2 2.632+0.044a 0.605+0.025b 0.718+0.028a 0.302+0.013a 0.217+0.002b
Si-3 2.613+0.044a 0.541+0.015¢d 0.691+0.046a 0.248+0.011bc 0.171+0.005de
Si—-4 2.609+0.086a 0.539+0.029¢d 0.689+0.044a 0.244+0.011be 0.168+0.011de
Se—1 2.648+0.097a 0.596+0.012b 0.721+0.039a 0.271+0.023b 0.194+0.006¢
Se-2 2.664+0.114a 0.580+0.035bc 0.712+0.074a 0.266+0.024bc 0.188+0.005¢d
Se-3 2.599+0.037a 0.521+0.008d 0.643+0.093a 0.250+0.012bc 0.160+0.017e
Se—4 2.624+0.041a 0.511+£0.011d 0.625+0.010a 0.241+0.013¢ 0.151+0.010e
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Table 4 Effect of spraying silicon and selenium fertilizer on Pb accumulation and transport in rice

Qb Treatment 43¢ Pb Soil Ph BCF TF -#5# TFroot-straw TF gtk TF stran-Brown rice TF g% TFRoot-Brown rice

CK 176.95+2.53a 0.023+0.001a 0.062+0.007¢ 2.333+0.242¢ 0.142+0.005¢
Si-1 177.99+4.82a 0.020+0.001b 0.061+0.003¢ 3.044+0.116b 0.186+0.006a
Si-2 174.16+5.34a 0.022+0.001a 0.053+0.002¢ 3.591+0.233a 0.190+0.005a
Si-3 171.30+4.51a 0.019+0.000b 0.051+0.002¢ 3.146+0.088b 0.159+0.005b
Si—4 178.96+6.70a 0.017+0.001c 0.052+0.003¢ 3.028+0.213b 0.157+0.007b
Se-1 171.64+3.37a 0.009+0.001d 0.184+0.008a 0.388+0.015d 0.071+0.005d
Se-2 180.51+5.27a 0.008+0.001d 0.180+0.011a 0.349+0.026d 0.063+0.003de
Se-3 177.05+8.55a 0.007+0.001d 0.162+0.006b 0.341+0.017d 0.055+0.003e
Se-4 177.67+8.18a 0.007+0.000d 0.157+0.010b 0.369+0.034d 0.058+0.003e

SEHTRE T HAT B A2 AT CK, 1T Wi A A
JIE &b K A B e R R T AR 0 301 A 4.35%~
26.09% F1 60.87%~69.57 % , 1 {1 R ] — i ¢ 3 st it #ee
JE 2 YRXF B AT AR ) 8 B SR B AN A il R w2
W1 R, AEARIE AL B R S 2 Y 5 1 IR 2 AN
(P>0.05). F# T CK, REACAL BE KRGS AT - oK 12
FYHIRE ST T 1.61%~16.13% , 1l P A R R AR —F%
FF AR — il K 5 32 85 19 BB 1 20 B BRAIR T 83.37%~
85.38% #i1 50.00%~61.27%.. il A A %6} [ A% 7K A8
RN E A CR S T RENE AL 3L

24 MEBEEMFEETERENERRSESE

S|

2.4, 1 T TR il e ARV JIES Xof i K A RIS 35 2 (14 5 i)

Fy P& 3 R0, I A A A A BEORE K P RE S R AE
2.227~2.550 mg - kg Z ], % CK ¥ & 3 $2 F (P<
0.05) . Horp FESh A I - 3R 109 2 YRSt (35.649% ) Xof
R K H R R B TSR AT A A (24.19% )
SR (25.46%) 1 IRt , 43 BEHA—Hi A i —VE SR A 3
YRI5 2 YR It A B 25 S5 R 35 (P>0.05) o I THI i

3010 (A)

e

HH O

Si/(mg-kg™")
o

CK Si-1 Si-2 Si-3 Si-4
A F Treatment

JIEL Ak B K T 5 HETE 0.145~0.176 mg - kg™ 2Z (0], 24
B CK T (P<0.05) o Horr, 78 il B0 -8 3 40
2 YRI5t (59.36% ) WPREAK HRE S T IR FHRCR 247 T
TERNE I (41.01% ) FIHEH I (33.30% ) 1 IR M55, 53 BE
St I — R R 3 YR it 5 2 YR Mt Ak 3 2 S A S
Z(P>0.05).
2.4.2 T it Ak AR ES Xo Rt OK 2R 5 i 11 5

F ] 4 AT T I Tk S R A Ak B K R R A H R
R BIAE 10.37~13.34 g-kg ' Z (0], FE AR - 3K
W3 it 2 YR BEAE (37.73% ) AT AE (32.98% ) i B K
RO mIE T RO E I TAE R AR B B 0 1 it , B
25 5 5 3 (P<0.05) o K&K o il A Y 5 1 43 il 78
1.07~1.34 g-kg ' Fil 11.53~12.52 g-kg' Z [a] , i HE AL B
N8 CK 4 B8 T 2.11%~20.78% F1 6.30%~
15.46% , i A AL BT 45 CK 435 8 T 9.33%~17.17%
F16.73%~11.22%.
2.5 MEEREFNARARZF

ARG BT 9 B 1 i T 9 45 A4 RERKCRE A 465 LA B
FlF ACHE AIUBR L T35 BUAS 46 25 6 T S i A 15

0201 (B)
s s
a
i b b * B
0.16 1
. I
T 0.12F ¢
= 1
g
Z 008t
(5]
un
0.04
0
CK Se-1 Se-2 Se-3 Se-4
Kb H Treatment

& 3 T e RE AR A AR X AiE R AR AN AR & 2R 220

Figure 3 Effect of foliar silicon and selenium application on silicon and selenium content of brown rice

http://'www.aed.org.cn

— 1313 —



ML FEIREG PB4 - 5 404 - 5 0 ] - X

151 (A) a a
b T s T ab
12} T 1
¢ + c ¢
= C = +
Tan 9.
-
K
Z 6
3.
0 - - - -
CK Si-1 Si-2 Si-3  Si-4 Se-1 Se-2 Se-3 Se-4
b3 Treatment
151
(B) ab a L ab
abe I E be a* T
1.2r d (ff_i - d T
T 09}
-
K
= 0.67
0.3
0 - - - :
CK Si-1 Si-2 Si-3 Si-4 Se-1 Se-2 Se-3 Se-4
Kb FE Treatment
4r () a b
b b ab T b a b ab
2F . 3 P e
10
oo 8
-
E
2
4.
2.
0

CK Si-1 Si-2 Si-3 Si-4 Se-1 Se-2 Se-3 Se-4
Kb Treatment

E 4 MEEEMWENER AR ENH N
Figure 4 Effect of foliar silicon and selenium application on N, P

and K content of brown rice

o E L LT AR e R A I e 1 R T
F G I TG kR i K v B 4 S i R AR A o R
LR, UL, KRS BN e T 0 46 60% Fr 5, #23L
4 FKOF — S R E L 2 5Ras X e 2 S
TNo AT A I b B Si-3 \Si—4 fl Se-3, 41
S 1:1.80, 1 1.78 Fl 12 172, i 11 Mg e Ak AT A 58 A
77 EE R AT IE T 2 YR 5 3 YR it A S Ak
IV NTE

3 itig
3.1 MEmE RN BE Xk FE e SR AR R ANGEIE A 2200

ek 0 2 5 KR A PR g A S A TG 30 T4 )
— 1314 —

IK REABAA NS 58 I W e e s ™, A WF9E R B REAE K
R A R R R 4 T LA VE R K R R AR J mT LA
P 1 KR T A A B, DA T 2% A 5 4 4 ok
TKAE B RE BRI 1) MRS A XUBSE 20, BiFFE 3R
Y, S 2R DL G ik K AL A P i =R R [R] B 4
SEIEA K FEAR N T P2 S R R 2 —  FEGI K
HR TS it TR IS, K R RE A R AR A 2 b e A sl 7R
T 25 R I A A8 4R 1) K R AT B AL AT
Fei2 ) 28 AR Y % B, o T I bt AR A T DA K
FEDRE K 80170 FIRS AR5 5 12 40 I B4R 34.9% .30.1% Fil
34.0%. HSPREPRBFE R, Wi 0.2% fE B R
Al DR K 4R B i N R 60.55% . ARBIFTE R, FEK
e i R0 — U it 2 o TR A 5 K R R K
B CK R T 11.43%~35.12% 55 54 CK R
% T 10.45%~36.06% , 51T ANWFFE 45 RARFF . fEAfEis
B R, SAEFUAMAEIE N KRR R, S SE
SR IE MUTVE , BRI A A MA iy 3z B, K R ot
HMAZ iy BE AR B, I S B AE TR s I A
[l 5 A 19 R], B AR 4 45 3 4 i e KRR R N I i iz
DKL 4 W e, AR S RIS R B, 7E
BEEBEE BTG, i i OK AR AE J5 K R AT
LT AR IR i S AR . AR KRS RS -
B KR (5 12 e 7 PR IR TE 2.04%~15.08% 2 [6] , 45 %%
T T R R KRR R RS

o] LS Z R 4w e AR AU E A A SR A
A S5 b R AR R By i A A i R X B 4 1)
75 1 SR 5 ) 4 R TE AR AR N B T RN AR
HBBE A T e D 2R i A 2 A AN AR A R 7K
ST KR AR P A e T A AR A Tl VS 0 v v A b
R B, DA 9D K RS X R A A i i,
W 22 AF PO 5 2 R, A ) o 5 I TR IS B6G 45 it FH T LA
FEAR AR SR 1 o Hu S5EPUBIF9E & 80, B o] DLk /b
S RAEAEY AR R B B v B 3 hin L K R AR
PRA 0 B AR i & i B 2 TR . AR R,
it B Dol i X K R A AR L, B AT K FRORT A
T AESE Y AN [ s S - 1 G A A AR K
A CK R T 23.69%~40.61% , 8 518 CK
F% T 16.32%~38.83%. Wan 253058 & PR, b iff ik RE
FEARSRTE KRS N 5% ia 288 Xk B AR oe &k IAE
JKAB AR RO A BT 3 d 4% it — Y A ] 2K R k7
LR T AL 83.33% . ASBIFFEH I T S it i AT Ak 34
AR T /KRR AR —RE K RS FE—REOR SR AT 512 RE )
A T AR P R R OK TR 2
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Table 5 Analysis of economic benefits of silicon and selenium foliar fertilization
4b 3 BA/GE-hm™) Input/(yuan-hm™) BBA/GEhm?) B /(8 - hm?) AT H I
Treatment  [-FikFE} Blade material BB} Fertilizer  Foff Other  Total input/(yuan-hm™) Total output/(yuan-hm™)  Input-output ratio
CK 0 1215 9500 10 715 11 842+61b 1:1.10
Si—1 117 1215 9500 10 892 11 739+69b 1:1.08
Si-2 117 1215 9500 10 892 11 747+62b 1:1.08
Si-3 354 1215 9500 11 069 19 955+263a 1:1.80
Si—4 531 1215 9500 11246 20 016+245a 1:1.78
Se-1 480 1215 9500 11195 11 827+157h 1:1.06
Se-2 480 1215 9500 11195 11 826+172b 1:1.06
Se-3 960 1215 9500 11 675 20 052+44a 1:1.72
Se-4 1440 1215 9500 12 155 20 067+47a 1:1.65

TE KRR 2.6 T kg™ A7 FE G2 Ja AR , AR S0 4 IR 609 11T s B ARG FD T 25 WU T4

Note: The unit price of rice is 2.6 yuan - kg™'. If heavy metals exceed the standard, the unit price of rice is calculated as 60%. Other inputs include

seeds , pesticides, machinery, labor, etc.

3.2 M TR M e ik R il BE ot 7K P i K R SR A 2 )
IKABAE AN A B I ek W e A 2 5
WF 58 3 B, K 8 76 3 B — it B8 300 0 Ak 1) W I i ) e
SR, B B SO B 2 o AR R A AR Y 65.3%~
66.5% , TEF% A% — 43 BEIH X 1k 0 W WA 0 e 55, W e ek
AN 9.19%~9.6%", ik TR p 12 A SIS, 76
ZEMEVE I T AR b iz 2 3 048 N 2 gn B R
P TR AR A B AR 0 o3 FC A AR A A TR]
W R, e KRR ) | fE oG R JF IR 1) Bz i
I ) FP L rh A% B AN KR AR T 10, A 1 20 e 5 )
2207 T RS R, B B A S R s
TR ABIFSE b T A 0 098 S 2 YR it e S
Rtk P B R CKR T T 35.64% 3 & [ il ol LA
R A B IR T . AHOCHIFSE R, I 1H
W it A A 1) T O R [ R 52 /N2 AR YRR T
AT R B S A T A R T S R
PR, AN i FF e BE M 0.5 mg - kgt I Al 3 SRR B AR
M RSB SR T M BN % 5 mg - ke B,
2 o B T i R A AR SR ST S R PR > ZES MY, PR 5 A
SRS N R AR BT Y 59.22% . PR A AEHY
G & MG AL )07 7843 ISPl 5 1) K R p PR s 42 . Xl
B SECIRIE G R I, E 2 O ARt R M it 5 e g
JIE AT A KA S ik 5] 0.21~0.56 mg - kg™, X HE Y
2.1~7.04i5 o Aiaga r , mE st - ARG A Py EsF A Al A A
FIHE ST I S0 A2 AT R SRR Ry W 3, R ok v i
BRI CK N T 33.309%~61.47% , 52T T A5 K & fiff
AT A B8 P50 = RO o B A IR, B AR
XTEFEPI A K R A o Al R S = AN A
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AREEER, WA E W REERER, X
EEMIRESY R B, B S A 5 >2 me - ke BE A
HREEIRURS: o VR R AT S e T o 2 WA O, o
B SR R e G L TR o e T, ) e TR % i A
LAA, B AR A KK
3.3 MEREEREFAEXHE e £ K R =2
REFIAI X KA A KA 25 1 & e 2L B4 =K
TP M AR K A A 4 5 B R A R 2R 1 T, £
1 7 RE IR0 45 ol 358 Pk 300 A BB ), B2 R K R 7 i
KA I T i R ARG 2R B AR S K R AR AR B AR
AR fE 7, DA $ik v A AR HCAED T 45 PR 1 e ) A1 i 7K A
FEAR AR, 3G KRG = s, WF g R B, o 1f i
KV T R N AT R 5 K R 7 i 2.80%~7.88%, AN IR
56 v, A 5] B 5 it - T AR E R KRG 7 A
2.45%~4.81% , G TNV TEEE RANRT . wE T2 AR 2
KSR  BRE g, TR KR
AR [R] B Ak T AR R AR it R v S A,
TR AT L DR Y 0k | 7 i e AR I B AR e e
DR L, e 7E 2 K R ™ it B [T, 38 AT 3 TR K 11 5%
O30, B A 0 /T R AL UERE X B R I
FEHG SR HUE AR Ty o ARSI T S Rt
HE T DAAORE K b B R AR R T B R T
Ay S CK BN T 9.719%~31.73% . 2.11%~20.78% Fll
6.30%~15.46% , 5 Hif N FE4E R —F . KR Xl Y
W ISR — AR AE E ) F SRS ZE KR AR K 140
Hi BB, il 2 RBLEAR R T R g v ; Bl KA
AR LT, T RTES & B b R, X 0 & 4
WA I SR T M A M o R SCARPOIE K R 4 BE A A
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(2) W5 it P T Ak AP IEL e 05 3% AERORE K H A A
o VA SR I It ) R BB 2 R K AR 1 BRI
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(13) P T Wl Ao /AT JTES 8 05 A AR /K R R AR X B
) & SR RE T, B 43 51 R 10.86%~27.00% Fil 4.35%~
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iz Z G M REARRE K T AR & it
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