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Study on the Effect of Different Conditioner Combinations on the Improvement of Acidic Soil and the Reduction of Cadmium in Rice
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Abstract
ferent soil conditioner combinations of " Yixinrong II " " Yixinrong Il + Gulefeng" and " Yixinrong II + Antangkeli" on the improvement of a-

In two paddy soil experimental sites with different parent materials, through regular field plot experiments, the effects of three dif-

cidic paddy soil, the passivation of soil available cadmium, the increase of rice yield and income and the control of cadmium absorption by rice
were verified. The results showed that the three combinations had significant effect on increasing rice yield, and had certain economic benefits.
The rice yield increased by 550-974 kg/hm’ , with an increase of 8.85%—15.23% , and the net income per mu was 600—1 725 yuan/hm’. The
improvement effect of acid paddy soil was better, which could inhibit the further decline of pH in acid soil, improve the pH of acid soil, con-
trol the increase of exchangeable aluminum in acid soil, significantly reduce the exchangeable aluminum in acid soil, significantly reduce the
soil available manganese content, and improve the soil base saturation. It could solidify available cadmium in soil, effectively control the ab-
sorption of cadmium by rice, and greatly reduce the content of cadmium in rice. Comprehensive comparison of rice yield and income, acid soil
improvement, soil cadmium fixation and rice cadmium reduction effect, the " Yixinrong Il + Antangkeli" was the best, the " Yixinrong II +

Gulefeng" was the second, the single application of " Yixinrong I " was the worst.
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Table 1 Standards and methods for testing related indexes of rice and soil samples
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No. Test item Test standard Test method

1 41 pH NY/T 1121.2—2006 R

2 -3 B TRk LY/T 1243—1999 1 mol/ L Z RS , i i T IR L
3 A R S B LY/T 1244—1999 1 mol/L ZREEACH: ZET Sk, A itk
4 e SRR HIEHS PRS- 58 8 i/ A4 MR 3 B EX 100

5 TRk LY/T 1240—1999 1 mol/L SAbATEHE e i

6 ARG ARGR HJ 804—2016 DTPA 42, H BRI 5 55 85 1R i
7 TR HJ 803—2016 FAKER A, A B R

3 A GB 5009.268—2016 PR & A s IR S0
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21 AREEXKEFENEM MNEL2TLIEH,AB
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J9 8.85% 11.26% 14.61% . Xf 2 4> #e 4707 22 e M &
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Table 2 Rice yield of different treatments

B D AT
e el o e
DL Preat- Yield 1 @ 1 AR
Test ment  kg/hm? Value Trolleying Value Trolleying
kg/hm’ % kg/hm’ %
A @D 639%bA — — — —
@ 6994 aA 600 9.38 — —
@ 7164aA 770 12.04 170 243
@ 7368aA 974 15.23 374 5.35
B @D 6217bA — — — —
@ 6767aA 550 8.85 — —
® 6917aA 700 11.26 150 2.22
@ 7125aA 908 14.61 358 5.29

2.3 AEGEXKBEFUFOIN 2 D ais L~ E
10 18 645~22 110 J¢/hm” , WS35 3 J1 8 AZEAL 3 Bl 45
A 600~ 1 500 JT/hm® , & Bt AE (b FED) #1650~
2 925 55/hm’ , el 600~ 1 725 J/hm® BT A LL
7E 1.40~3.00, 5“5 RRR 11" (ABRQ) L, “ 45 R 1 +45 2k
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Table 3 Investigation of economic characteristics of rice in different treatments
SrBEARL] The end of tillering JEY] Mature period
s U ks mwerk e PRRTR g o MK B9 4R TR g
Test Treat- Basi‘c Function Plflnl Jength of Pl'ant Effe(?tive Ear Ez.1r Settmg Thousand output
ment  geedling  leaf length height inain ear height panicle length grains percentage §eed kg/hm’
/ot cm cm end //em cm i/ cm i/ Fik % weight // g
A @ 18.0 50.9 70.1 30.6 104.1 13.6 24.4 110.5 81.9 27.91 7767
@) 18.2 51.0 69.2 32.0 105.0 14.3 24.2 110.3 85.5 27.96 8 166
® 18.6 51.9 69.7 332 107.3 15.0 24.5 111.7 88.5 28.15 8 735
@ 19.5 52.5 72.3 35.0 106.5 15.1 24.6 113.7 87.2 28.49 9 057
B @ 13.1 53.7 80.5 37.9 106.9 10.2 21.83 141.2 83.5 26.90 8 570
@) 13.2 54.5 80.7 38.9 107.2 10.5 22.32 143.3 84.8 27.12 9 066
® 13.3 55.2 82.5 39.1 107.8 10.6 22.48 148.6 85.2 27.15 9 459
@ 13.4 55.8 83.0 39.3 108.3 10.7 22.92 150.2 86.5 27.18 9 662
F4 RELEKERED T
Table 4 Benefit analysis of rice of different treatments
e — HOBBA QWA OB S
Ry b OF’:{E Value-added Value-added A 'In(erase 'Irmfease Nfet m?(fme Increa.se
Test Treatment _ulputz than ® than @ Tnvestment nvestment nvestment increase pr'oductlon—
J6/hm /b’ SE/hm tEan <D2 t&an (@2 t&an (Dz to—1nve§tment
J6/hm J6/hm JG/hm ratio
A @ 19 185 — — 1350 — — — —
@) 20 985 1 800 — 1950 600 — 1200 3.00
® 21 495 2 310 510 2 550 1200 600 1110 1.93
@ 22 110 2 925 1125 2550 1 200 600 1725 2.44
B @ 18 645 — — 2 250 — — — —
@) 20 295 1 650 — 3150 900 — 750 1.83
(©) 20 745 2 100 450 3750 1 500 600 600 1.40
@ 21 375 2 730 1 080 3750 1 500 600 1230 1.82
E:g%l?(}??ﬁ%ﬂﬂ&ﬁﬁﬂiﬁﬂﬁﬁﬁ) ,AEA BN A 3.00 T0/ kg, £ KSR I 38 I8 SR A8 S =5 0 TR OB RT ) e A S TR 0
.00 Ju/kg

Note ; Fertilizer ( ordinary compound fertilizer and Yishizhuang formula fertilizer) ,the unit price of rice is 3.00 yuan/kg,and the unit price of Yixinrong II soil
conditioner , Gulefeng microbial inoculants,and amino sugar coeli soil remediation inoculants is 2.00 yuan/kg
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Fig.2 Changes of exchangeable aluminum in experimental soil at point A(a)and point B(b)
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Fig.3 Changes of available manganese in test soil at point A(a)and point B(b)
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Fig.5 Changes of soil total cadmium( a) and available cadmium ( b) before and after test at point B
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BT YIRS A HLIR e BN A 4 S N . LA
TN FEE S 2 4> sy, A [E BB B 1K
R b, B SRR 17 g I +45 SR E7 S5 ko 1+
BER] 7373 FiATR] SR BG4S IR A R T
(1)3 R KR L I - RO B35, 45 ek 11+
ZRERT AT 2R D+ AR 7 B TR A

SEAN ISR RR 2R 974,770,600 kg/hm® | B 43 3] Ky 15.23%
12.04% 9.38% ;B #5437 B34 R 45 908,700,550 kg/hm® , 141
3 14.61% (11.26% 8.85% , 3= B3 1 $2& =5 /K R A R0 Rk
TR SIORL AN TR 5 SR A 7

(2)3 Pl A KRS L A — I A0S, g
Wegs BA,FRoR T +&En] J7 8 T s ke 17, AT
RN +BRIRE" JGMHE2ZRAK A G ik
1725.1 200,1 110 5¢/hm’, B 5 340 43 31 4 1 230,750,
600 J&/hm’

(3)3 Pl G % el R R Ak 5 R PR /K A A B R
“gRER 7 g kR T +AR R 7 g kol T+ 208 n] 173 Fh
A5 F R e, A 4 0] AT A+ 48 pH 42 5 0.05,
0. 08 .0.08 P , - HEASHME 45 T B 0.25.0.36.,0.35 cmol/kg,
3 8RR 0.9.7.8.8 mg/kg, - 18R A0 R 4 T
10.09.,9.05.6.69 7143 43 B i 43 pH 43 il42 71 0.34,0.44
0.44 8847 , + AT HPEER TR 0.03.0.03.0.02 cmol/kg, + 84
SUEL TR 0.9.4.7 8.4 mg/kg, + 1R F A0 A 4R T 5,50,
6.06.2.75H 43 mio 3 AL B AL 1 HE pH AR sl 48 X% I
T, s P R ART Bl 4 X T B, SR 0 R 3 B AR R A AU
B SR e, MR A5 2 PR AR R S XU AT B 22 it , A7 55k
T AR R, R A Ak

(4) )\ B 525 F 3 LA 4 SRR A K 4+
HARERE A —E WEEVERT, T B R 456 TR X
W, g fkoR T+ ] J3 7" P F 25 ko T+ SR 7,
MEF 2k I, 5% B AE A He, 345 20085 20 3 1 1%
0.034.0.024,0.018 mg/kg; & 45 # & 2 4> B F B 0.138,
0. 120.0.078 mg/kg, T FIE BE#E A, 43050 24.13% 20. 98% |
13.64% , (H A BB I8 I 5 &% & E R bR E R P is YR &
GB 2762—2017 i PR A (0.2 mg/kg) ZEK

DL a0 g AR, 3 i - 3 35500 20 A % ek R R Ak
PR PE/KAE A B AICR R e aliAk 340 S PR E &

(F4% 130 ™)
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2.3 EZFFEAER RR S alHLAYEET IR 5 AEFEARIR
W, B T A 4 A A R, bk R R A R T
2 12578 g/, BEMFHIK, -k 524 5 Ak Hh ] 7K F-, SF- Ik
226 BRI IR, 1 824.91 g/ Bt £E X LRSI AR , iA2E |
SRR 226 SRR 524 SRSER/INESEE , HAR R T R EMHIE K
110, Horp 3P BR 524 RS0 H K, R AR CRIE B IA 3 T

21.97 mm 20.79 mm , T HoAl 4 A~ Rl e i SRR R,
152175 mm"” 5 AR RSN S 5 T, SRR 524 (] i
PhAE A i 81.21 mg/g, T Hifh 4 A5 AR IALERS IR,
TN 67.47 mg/g, TIAFIFIK 226 JoH 225 5, F-RK 110 7]
VPR B A 1K, A 37.93 mg/g5 5 AN AP SRS AT M TE K TC

R

£S5 ARBMERREZETEER(6FE)
Table 5 Yield indicators of different varieties of hybrid hazelnut(6 years old)

o By AR Rtz A Gifasez AT HETERD
Variety Plant yield Fr.uil horizontal Frqil longitudinal ' Fruit side Soluble sugar Soluble starch
o/ B diameter // mm diameter // mm diameter // mm mg/g mg/g
A4k Dawei 2 125.78+134.12 a 18.32+0.38 ¢ 16.86+0.27 d 21.75+0.44 b 67.47£9.60 ab 12.10+0.77 a
EBA Yuzhui 2 005.72+66.32 a 15.14+0.16 d 13.68+0.13 e 19.41+0.34 ¢ 55.35+9.58 abc 12.57+1.40 a
SRR 110 Pingou 110 1 537.37+45.01 b 17.86+0.87 ¢ 17.71+0.73 ¢ 19.71+0.17 ¢ 37.93+8.43 ¢ 12.10+1.78 a
SR 226 Pingou 226 824.91+14.81 ¢ 21.86+0.29 a 18.66+0.44 b 20.61+0.94 a 53.51+6.84 be 14.07+2.30 a
K 524 Pingou 524 1 716.77+135.21 a 21.97+£0.27 b 20.79+0.37 a 19.76+0.28 ¢ 81.21+9.73 a 14.95+0.64 a

T : RIS NG PR FR AR i b 2 (8] 22 5% 2.2 (P<0.05)

Note ; Different lowercase letters in the same column indicate significant differences among different varieties( P<0.05)
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